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Spectrum  of  Helium.  By  William  Crookes  (Chem.  News,  1895, 
72,  87 — 89). — Helium  from  different  sources  was  examined  spectro- 
scopically.  Five  samples  of  gas  came  under  investigation:  (1)  from 
cleveite,  (2)  from  the  uraninite  of  Hillebrand,  (3)  from  Broggerite,  (4) 
from  Broggerite  by  fractional  distillation,  (5)  "  Helium  Purissimum," 
gas  obtained  by  Ramsay  from  various  sources  and  purified  to  the 
highest  possible  point.  The  gas  was  sealed  in  tubes  and  exhausted  to 
the  most  luminous  point  for  spectroscopic  examination.  In  most  cases, 
no  internal  electrodes  were  employed,  but  metallic  terminals  were 
attached  to  the  outside  of  the  tube.  The  wave-lengths  observed  are 
given  on  Rowland's  scale,  and  lines  iu  the  spectra  of  mercury, 
cadmium,  zinc,  and  tin  were  used  for  reference.  Tables  are  given  of 
the  wave-lengths  of  lines  which  appear  to  be  special  to  the  gas  from 
uraninite,  to  all  samples  of  the  gas,  and  lines  probably  identical  with 
those  of  the  chromosphere  and  prominences.  H.  C. 

The  Constituents  of  the  Gas  from  Cleveite.  By  Carl  Rcjnge 
and  F.  Paschen  (Phil.  Mag.,  1895,  [2],  40,  297— 302).— The  aiithors 
have  carefully  mapped  and  recorded  all  the  lines  found  in  the 
spectrum  of  the  gas  from  Cleveite,  the  bolometer  being  employed  for 
the  infra-red  rays.  Six  series  of  lines  are  obtained,  which  the 
authors  consider  are  divisible  into  two  systems.  Of  these  series,  it  is 
noticeable  that  two  consist  of  double  lines  with  equal  differences  of 
oscillation  frequency.  The  spectrum  also  shows  considerable  analogy 
to  those  of  the  alkalis,  as  is  seen  by  the  comparison  of  the  diagrams 
of  hydrogen,  cleveite  gas,  and  lithium  spectra.     It  further  appears 
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from  this  comparison  tliat  the  helium  series  (the  series  containing"  the 
D3  line)  corresponds  with  the  constituent  of  higher  atomic  weight,  a 
result  confirmed  by  the  observation  that  when  the  gas  is  allowed  to 
stream  into  an  exhausted  Geissler  tube  through  an  asbestos  plug, 
the  helium  series  does  not  reach  its  maximum  of  brightness  as 
quickly  as  the  other  series.  The  authors  assign  the  atomic  weight  of 
5  and  3  as  probable  for  the  two  constituents.  L.  M.  J. 

Argon  and  its  Fluorescence  Spectrum.  By  E.  Doen  and 
Hugo  Ekdmann  (Annalen,  1895,  287,  230—2.32;  compare  Abstr., 
1895,  ii,  337). — The  authors  criticise  Berthelot's  examination  of  the 
fluorescence  spectrum  of  argon,  obtained  on  submitting  a  mixture  of 
henzene  vapour  with  the  gas  to  the  action  of  the  silent  discharge  (loc. 
cit.).  They  maintain  that  the  brilliant  yellow  line  at  about  X579, 
and  the  green  line  at  about  \  547,  have  the  appearance  of  double 
lines;  they  point  out  that  these  lines  coincide  with  prominent  bands 
of  the  mercury  spectrum,  and  attribute  the  brilliant  violet  band  at 
about  X  438  to  the  same  source,  the  violet  band  at  about  X  436  being 
probably  due  to  nitrogen.  M.  0.  F. 

Blue  Spectrum  of  Argon,  By  Heinrich  Kayser  (Chem.  News,  1895, 
72,  99 — 100). — A  preliminary  list  of  the  wave-lengths  of  the  lines  of 
the  blue  argon  spectrum  between  X,  =  340  /u/n  and  X  =  520  /i/t  is 
given.  The  lines  of  the  blue  argon  spectrum  do  not  appear  among 
the  Frauenhofer  lines,  as  appears  from  a  comparison  with  Rowland's 
publications  on  the  lines  of  the  solar  spectrum.  H.  C. 

Spectrum  of  Ramsay's   Compound  of  Argon  and  Carbon. 

By  Wjlliam  Crookes  (Chem.  News,  1895,  72,  99). — The  compound 
•of  argon  and  carbon  formed  by  an  electric  arc  between  purified  carbon 
poles  in  an  atmosphere  of  argon  (this  vol.,  ii,  20)  has  been  sub- 
mitted to  spectroscopical  examination.  No  lines  other  than  those  of 
the  argon,  carbon,  or  water  vapour  spectra  were  observed,  the  spectrum 
of  water  vapour  being  due  to  the  gas  not  having  been  perfectly  dried 
before  it  was  sealed  in  the  tube.  Tlie  compound  of  argon  and  carbon 
gives  a  channelled  band-spectrum  siniilar  to  that  of  most  carbon  com- 
pounds. H.  C. 

Different  Spectra  of  Mercury.  By  Joseph  M.  Eder  and  A. 
Yalenta  (Ann.  Phys.  Chem.,  1895,  [2],  55,  479— 502).— The  authors 
1  ave  examined  the  behaviour  of  the  mercury  spectrum  at  different 
temperatures  and  under  different  conditions  of  pressure,  studying  the 
fipark  and  arc  spectrum  and  the  spectrum  of  mercury  in  vacuum 
tubes.  They  have  in  this  way  extended  the  data  for  the  line  spectrum 
and  have  discovered  a  new  band  spectrum  of  mercury,  to  which 
special  interest  attaches  as  mercnry  vapour  is  thus  shown  to  be 
analogous  to  other  gases,  such  as  hydrogen  and  nitrogen,  for  which 
also  line  and  band  spectra  have  been  observed.  This  band  spectrum 
appears  only  under  certain  definite  conditions,  namely,  when  the 
spark  of  a  powerful  induction  coil  (without  Leyden  jar)  is  passed 
through  a  vacuum  tube  in  which  a  drop  of  mercury  is  kept  at  the 
boiling  point  and  is  therefore  being  distilled.      A    description  and 
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measurements  of  the  principal  lines  in  the  two  mercury  spectra  are 
given  in  the  paper.  The  occurrence  of  the  two  spectra  in  the  case  of 
mercury  is  of  peculiar  interest,  as  in  other  instances  the  band 
spectra  have  been  attributed  to  molecules  composed  of  several  atoms 
and  the  line  spectra  to  the  atoms  themselves.  This  explanation  will 
obviously  not  hold  in  the  case  of  mercury,  the  molecule  of  which  is 
known  to  be  monatomic.  H.  C. 

Transferring  Gases  to  Vacuum  Tubes  for  Spectroscopic 
Examination.  By  James  Young  and  Charles  R.  Darliing  (Chevi. 
News,  1895,  72,  39). — The  vacuum  tube  is  fused  to  one  arm  of  a 
T-piece  of  capillary  glass  tubing  fitted  with  a  three-way  cock  it  the 
junction,  another  arm  connects  with  a  vacuum  pump,  and  the  third 
arm,  by  means  of  a  mercury  joint,  with  the  gas  in  a  tube  over 
mercury ;  the  gas  tube  has  an  ordinary  stopcock  at  the  top.  The 
operations  to  be  followed  are  exhausting  the  vacuum  tube,  exhausting 
the  tube  space  between  the  stopcocks,  washing  the  vacuum  tube  by 
admitting  some  of  the  gas  three  times  successively,  exhausting  between 
each,  and  then  finally  charging  the  tube,  which  may  be  examined  while 
attached  to  the  system  or  may  be  sealed  off  and  examined  subsequently. 

D.  A.  L. 

Action  of  the  Infra-red  Rays  on  Silver  Sulphide.  By  H. 
RiGOLLOT  {Cornet,  rend.,  1895,  121,  164— 166).— Two  plates  of  silver, 
sulphurised  by  electrolysing  a  solution  of  sodium  sulphide  with  a 
weak  current  for  a  short  time,  and  placed  in  a  dilute  saline  solution, 
constitute  an  electrochemical  actinometer.  With  plates,  40  mm.  lono- 
and  2  mm.  broad,  the  effect  of  the  infra-red  rays  of  the  solar  spectrum 
can  be  traced  to  a  considerable  distance  below  the  visible  red,  and 
the  minima  at  96  and  116,  and  the  maximum  at  about  104,  observed 
by  Langley,  can  be  recognised.  The  maximum  electromotive  force 
developed  is  0'003  to  0004  of  a  volt.  In  the  visible  spectrum,  the 
effect  decreases  rapidly  from  A  to  F,  and  then  becomes  negligeable. 

By  arranging  the  two  plates  in  a  U'^^l^^j  one  limb  of  which  can  be 
heated,  it  is  found  that  a  difference  of  6°  to  7°  is  necessary  to  produce 
an  E.M.F.  of  0'002  volt.  Moreover,  the  illuminated  plate  is  always 
negative  to  the  other,  whatever  the  nature  of  the  saline  solution, 
whilst  the  heated  plate  is  negative  to  the  cold  plate  in  solutions  of 
silver  salts,  but  positive  in  solutions  of  all  other  salts.  It  follows, 
that  the  effect  of  the  infra-red  rays  cannot  be  attributed  solely  to  an 
increase  in  the  temperature  of  the  illuminated  plate.  C.  H.  B. 

The  Clark  Cell  when  Producing  a  Current.  By  Sidney 
Skinner  {FUl.  Mag.,  1895,  [5],  39,  375— 376).— A  reply  to  some 
criticisms  of  Threlfall  on  the  author's  previous  paper  (Abstr.,  1895,  ii, 
34).  L.  M.  J. 

The  Tin  Chromic  Chloride  Cell.  By  Sidney  Skinner  (ndl. 
Mag.,  1895,  [5],  39,  444— 447).— A  cell  Is  formed,  in  which  one 
electrode  is  a  tin  amalgam  at  the  bottom  of  a  test  tube,  the  other  a 
platinum  plate,  and  the  electrolyte  is  a  solution  of  green  chromic 
chloride.     The  action  of  this  compound  on  tin  is  a  reversible  one, 
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CrgCle  +  Sa  ^  SnCl2  +  2CrCl2,  the  direct  action  occurrinof  at  high 
temperature.  The  author  shows  that  the  E.M.F.  is  not  zero  at 
ordinary  temperatures,  as  stated  by  Case,  but  is  about  0"44  to  0-^2 
volt,  and  alters  only  very  slightly  when  heated  to  100°.  The  celt 
polarises,  however,  so  rapidly  at  low  temperatures,  that  at  the 
moment  of  connection  the  effective  E.M.F.  is  almost  zero,  which  is* 
the  probable  cause  of  Case's  results.  L.  M.  J. 

New  Form  of  Battery.  By  Mortsot  (Gompt.  rend.,  1895,  121^ 
251 — 253). — The  outer  cell  contains  a  plate  of  gas  carbon  immersed 
in  a  mixture  of  1  volume  of  sulphuric  acid  with  3  volumes  of  a  cold' 
saturated  solution  of  potassium  dichroraate ;  the  inner  cell  contains 
an  amalgamated  zinc  plate  in  a  concentrated,  aqueous  solution  of 
sodium  hydroxide,  and  there  is  an  intermediate  porous  cell  containing 
a  solution  of  sodium  hydroxide  of  sp.  gr.  about  1*05.  The  object  of 
this  intermediate  cell  is  to  retard  the  formation  of  normal  chromate 
in  the  outer  cell,  and  of  zinc  hydroxide  round  the  zinc  plate. 

The  E.M.F.  of  the  cell  is  2'5  volts  at  first,  provided  the  porous^ 
colls  have  become  thoroughly  impregnated  with  liquid  before  the 
circuit  is  closed,  and  remains  higher  than  2*4  volts  even  after  10' 
hours  uninterrupted  action. 

The  substitution  of  a  concentrated  solution  of  sodium  hydroxide 
for  the  dilute  acid  in  a  Bunsen  cell,  has  the  same  effect  on  the  E.M.F.^ 
and  increases  it  by  0'4<  volt.  The  zinc  is  less  readily  attacked  by  the 
alkali  solution  than  by  the  ordinary  dilute  acid,  but  the  expenditure- 
of  zinc  is  partly  replaced  by  expenditure  of  alkali,  and  if  carbon  is 
substituted  for  zinc  in  the  inner  cell,  there  is  at  first  an  E.M.F.  of 
1  volt.  If  the  zinc  were  attacked  to  the  same  extent  as  in  the 
Poggendorff  cell,  there  should  be  an  E.M.F.  of  3*1  volts.  After  some- 
time, the  zinc  acquires  a  grey  coating,  which  is  rapidly  removed  hy 
immersing  it  in  dilute  acid.  The  dilute  alkali  solution  in  the- 
intermediate  cell  should  be  renewed  from  time  to  time.  No  advan- 
tage is  gained  by  using  potassium  hydroxide  in  place  of  sodium 
hydroxide,  or  sodium  dichromate  in  place  of  the  potassium  salt. 

C.  H.  B. 

Thermodynamics  of  Galvanic  Polarisation.  By  Max  Le. 
Blanc  {Zeit.  physikal.  Chem.y  1895,  17,  740 — 742). — A  reply  to  some- 
criticisms  of  Jahn  and  Schonrock  (Abstr.,  1895,  ii,  198). 

L.  M.  J. 

Thermo-electric  Powers  of  Metals  and  Alloys.  By  James- 
Dewau  and  Johx  A.  Fleming  (Phil  Mag.,  1895,  [5],  40,  95—119.)— 
The  investigations  of  Tait  indicated  that  in  many  cases  the  thermo- 
electric lines  {d.  E.M.F./c?^,  ordinates ;  T  abscissae)  should  be  straight 
lines,  so  that  the  curves  representing  thermo-electromotive  force  as  ar- 
function  of  the  temperature  should  be  parabolas.  The  authors  have, 
therefore,  determined  the  thermo-electromotive  force  at  temperatures- 
as  low  as  the  boiling  point  of  liquid  air;  the  couples  were  in  all  cases; 
prepared  by  the  junction  of  the  metal  wire,  "  M,"  with  a  lead  wire,, 
and  the  observations  were  afterwards  reduced  to  those  of  a  couple  of 
*'  M  "  with  jD?ire  lead.  Measurements  were  taken  at  about  30  tempe- 
ratureo  between  100°  and  —200°  (the  temperature  being  determined. 
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V)y  a  platinnm  resistance  thermometer,  and  recorded  in  "  platinum 
degrees  "),  and  very  careful  measurements  were  taken  at  fixed  tempe- 
ratures, that  is,  the  boiling  point  of  oxygen,  melting  point  of  solid 
•carbonic  anhydride,  &c.  The  metals  examined  were  platinum,  gold, 
palladium,  silver,  copper,  zinc,  cadmium,  magnesium,  tin,  iron,  nickel, 
;steel,  manganese-steel,  manganin,  German  silver,  platinoid,  bismuth 
(A,  B,  and  C),  antimony  and  aluminium,  and  also  carbon.  The  lines 
(E.M.F.  against  T)  are  in  all  cases  curved,  with  frequently  a  maxi- 
mum, but  none  are  exact  parabolas.  Some  have  changes  of  curvature, 
so  that  the  lines  of  thermo-electric  power  would  be  broken,  whilst  it  is 
noticeable  that  antimony  has  two  neutral  points,  and  all  specimens  of 
bismuth  exhibit  a  sudden  break  at  about  —80°  pt.  The  authors, 
however,  postpone  the  complete  discussion  of  the  curves  and  their 
interpretation.  L.  M.  J. 

Electric  Resistance  of  Bismuth  at  Low  Temperatures.    By 

James  Dewar  and  John  A.  Fleming  {Fhil.  Mag.,  1895,  [5],  40,  303 — 
311).  — The  resistance  was  determined  in  the  case  of  three  samples  of 
bismuth ;  1,  commercial  pure  bismuth  (A)  ;  2,  and  3,  pure  samples 
specially  prepared  (Band  C),  the  temperature  varying  from  95°  to  —235° 
(platinum  degrees).  In  each  case  the  specitic  resistance  at  first 
diminishes,  a  minimum  being  reached  at  — 50°^^  (B)  ;  — 83°^^.  (C), 
and  0°  (A)  ;  after  this  the  resistance  increased,  the  temperature 
coefficient  being  negative.  In  the  case  of  the  commercial  bismuth  (A), 
a  maximum  was  reached  at  about  —  200°j9^.,  after  which  the  tem- 
perature coefficient  was  again  positive;  but  in  the  two  pure  samples 
no  such  maximum  occurred  neither  was  there  any  indication  that  a 
maxim^um  would  be  reached.  It  is  noticeable  that  the  change  in  the 
temperature  coefficient  of  the  pure  bismuth  (especially  C),  occurs  at 
about  the  same  temperature  as  that  of  the  discontinuity  in  the  thermo- 
electric power  (see  preceding  abstract).  It  is  also  found  that 
the  effect  of  a  magnetic  field  on  the  resistance  of  the  metal  is  very 
much  increased  by  reduction  of  temperature  ;  an  increase  of  5  per 
cent,  due  to  a  magnetic  field  reaching  25  per  cent,  at  the  temperature 
of  liquid  air.  L.  M.   J. 

Electrical  Conductivity  and  Dissociation  Tension  of  Palla- 
dium Hydride.  By  Alexander  Krakau  {Zeit.  physikal.  Chem., 
1895,17,  689 — 704). — Considering  previous  determinations  unsatis- 
factory, the  author  redetermined  the  conductivity  of  the  palladium 
hydrogen  alloy,  with  varying  hydrogen  content,  and  also  the  dissocia- 
tion tension.  The  exact  quantitative  determinations  are  noi 
recorded,  but  the  author  gives  as  general  results  that  the  resistance 
increases  proportionally  to  the  hydrogen  until  the  latter  reaches  30 
vols.,  when  the  rate  of  increase  diminishes  gradually  until  the  hydro- 
gen content  is  50  vols.,  after  which  it  is  again  proportional  to  the 
occluded  hydrogen.  The  dissociation  tension  gave  a  very  similar 
curve,  being  proportional  to  the  hydrogen  until  the  latter  reaches  40 
vols.,  when  the  curve  bends  and  becomes  almost  parallel  to  the  hydro- 
gen axis,  and  the  influence  of  temperature  on  the  point  where  this 
occurs  is  very  slight.     The  author  considers  that  the  results  indicate 
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that  the  hydrogen  is  at  first  dissolved  in  the  metal  and  afterwards 
when  the  quantity  has  reached  a  required  limit,  commences  to  form 
the  compound  PdoH.  L.  M.  J. 

Note  hy  Ahstractor, — No  mention  is  made  of  the  researches  of 
Hoitsema  (Abstr.  1895,  ii,  388),  who  obtained  a  curve  apparently 
similar  to  that  of  the  author,  but  who  considered  that  the  curves 
were  not  compatible  with  the  formation  of  a  compound  PdjH. 

Influence  of  Pressure  on  the  Electrical  Conductivity  of 
Solutions.  By  Gustav  Ta^imann  (Ze?Y.  physikal.  Chem.,l89b,  17 j 
725 — 736). — The  influence  of  pressure  on  conductivity  may  be  divided 
into  three  factors ;  (1)  volume  alteration  ;  (2)  alteration  of  viscosity  and 
ion  friction;  (3)  alteration  of  the  degree  of  dissociation.  The  effect  of 
pressure  on  viscosity  has  been  determined  by  Cohen  (Ann.  Phys.  Ghem., 
1892,  [2],  45,  6G6),  for  sodium  chloride  solution?,  the  viscosity  of  solu- 
tions of  small  internal  pressure  diminishes  with  increase  of  pressure,  the 
reverse  obtaining  with  solutions  of  high  internal  pressure.  The  effect  on 
the  dissociation  constant  is  given  in  a  table  of  percentage  alteration  due 
to  pressure  of  500  atmospheres  for  solutions  of  varying  concentration 
and  dissociation.  The  total  effect  is  then  considered  and  typical 
curves  are  given.  At  infinite  dilution,  factors  1  and  2  alone  aie 
weighty  and  these  cause  an  increase  of  about  4*5  per  cent,  (for  500 
atmos.).  If  the  concentration  increases,  there  are  three  types  of  curves  ; 
(I)  where  the  electrolyte  is  feebly  dissociated,  the  curve  rises  to  a 
maximum  and  slowly  falls  ;  (II)  where  the  dissociation  is  great  and 
factor  3  of  small  account,  the  curve  is  at  first  almost  parallel  to  the  axis 
of  concentration,  then  slowly  sinks  owing  to  the  effect  of  the  viscosity, 
and  finally  cuts  the  axis  ;  (III)  for  intermediate  dissociation,  the  rise 
is  not  as  rapid  as  in  (I),  and  a  well  marked  maximum  occurs.  The  curve 
is  also  given  in  the  case  of  sulphuric  acid,  which  is  shortly  considered  ; 
a  maximum  occurs  here  at  concentration  05  per  cent,  and  a  minimum 
at  85  per  cent.  L.  M.  J. 

Complex  Tartrates  and  Alkaline  Solutions  of  Copper  and 

Lead.  By  Louis  Kahlenberg  (Zeit.  physikal.  Chem.,  1895,  17, 
577 — 619). — The  lead  potassium  and  copper  potassium  double 
tartrates  are  first  investigated.  By  the  determination  of  the  E.M.F. 
of  a  lead  |  lead  acetate  |  lead  potassium  tartrate  |  lead  cell,  the  concen- 
tration of  the  lead  ions  in  the  tartrate  is  found  to  be  10"''*,  that  is,  only  a 
trace  of  the  lead  can  exist  in  the  ion  state  in  this  salt.  The  molecular 
weight  is  found  by  the  freezing  point  method  as  301 — 400 ;  PbKCiHaOf, 
=  393,  but  as  all  potassium  salts  are  strongly  dissociated  it  appears  that 
salt  exists  as  double  molecules,  whilst  evidence  of  hydrolytic  dis- 
sociation appears  from  the  great  increase  of  conductivity  by  dilution. 
A  series  of  similar  experiments  with  Fehling's  solution  leads  to  analo- 
gous results  for  the  double  tartrate  of  copper  and  potassium. 
The  constitution  of  this  salt  is  most  probably  represented  bv 
[C00K-CH(0H)-CH(0H)'C00Cu]20  with  a  similar  formula  foV 
the  lead  salt.  If  solutions  are  prepared  by  dissolving  lead  oxide  in 
potassium  tartrate  in  molecular  proportion,  or  by  dissolving  lead  tar- 
trate in  potash  (1  mol.  :  2  mols.),  then  the  whole  of  the  second  potash 
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molecule  is  not  present  as  such  in  the  solution, and  the  determination 
of  the  concentration  of  the  hydroxyl  ions  by  the  use  of  a  manganese 
dioxide  electrode  proves  this,  whilst  the  copper  salt  is  still  poorer  in 
hydroxyl  ions.  It  is  hence  probable  that  the  potassium  of  the  second 
potash  molecule  replaces  some  of  the  hydroxy  lie  hydrogen  of  the  tar- 
taric acid  radicle. 

The  optical  rotation  of  solutions  of  sodiura,  potassium,  and  lithium 
tartrates  at  varying  concentrations,  and  with  varying  lead  oxide 
content  was  next  determined,  and  the  results  shown  by  curves.  In 
dilute  solutions,  the  addition  of  lead  oxide  in  all  cases,  causes  a  decrease 
and  finally  the  inversion  of  the  rotation,  but  with  strong  solutions  the 
results  are  not  so  simple.  An  interesting  result  occurs  in  some  of  the 
lithium  solutions  where  dilution  prodnces  an  increase  of  rotation.  Salts 
of  the  tartar  emetic  type  were  next  examined,  that  is  double  tartrates 
of  potassium  with  boi-on,  antimony,  and  arsenic  oxides.  The  experi- 
ments are  not  complete,  hut  show  great  hydrolytic  effect,  indicate  the 
absence  of  antimony  ions,  and  suggest  doubled  formulae.  The  effect 
of  organic  hydroxy-compounds  in  preventing  the  precipitation  of 
copper  and  lead  by  potash  was  investigated,  and  the  resulting  solutions 
examined  in  the  cases  of  glycoUic,  lactic,  malic,  citric,  glyceric,  tartaric, 
and  salicylic  acids,  ethylenic  glycol,  glycerol,  erythritol,  mannitol, 
cane  sugar  and  biuret.  In  all  cases,  the  concentration  of  the  lead  or 
copper  ions  is  extremely  small,  and  the  stability  of  the  compound 
increases  with  the  alcoholic  valency.  The  constitution  is  uncertain, 
but  probably  in  some  cases  the  metal  enters  the    hydroxyl  group. 

L.  M.  J. 

An  Iodine  Voltameter  for  the  Measurement  of  Small 
Currents.  By  Edward  F.  Herroun  (Phil.  Mag.,  1895,  [5], 40, 91—94). 
— The  author  describes  a  form  of  voltameter,  especially  convenient  for 
the  measurement  of  small  currents.  The  anode  consists  of  a  piece  of 
platinum  foil,  with  the  leading  wire  insulated  by  glass  ;  the  electrolyte 
is  a  solution  of  zinc  iodide,  conveniently  prepared  by  adding  potassium 
iodide  to  a  15  per  cent,  solution  of  zinc  chloride,  and  the  cathode 
consists  of  a  piece  of  zinc,  enclosed  in  linen  or  filter  paper.  The 
beaker  forms  a  suitable  vessel,  the  anode  being  at  the  bottom.  The 
iodine  deposited  is  estimated  by  sodiura  thiosulphate  (1  c.c.  =  0'00657 
gram,  of  iodine  =  1  coulomb).  The  examples  given  prove  the  accuracy 
of  the  instrument,  and  the  author  considers  that  it  possesses  the 
following  advantages  over  ordinary  voltameters:  (1)  freedom  from 
effects  of  dissolved  oxygen,  (2)  short  duration  of  current  necessary, 
(3)  ease  and  rapidity  of  estimation  and  calculation.  L.  M.  J. 

Fundamental  Atomic  Laws  of  Thermochemistry.  By  William 
Sutherland  {Plnl  Mag.,  1895,  [5],  40,  1 — 56). — Thermochemical 
data  in  order  to  be  comparable  should  be  the  data  relating  to  the 
formation,  at  constant  volume,  of  gaseous  products  from  gaseous 
elements.  To  obtain  such  data,  the  latent  heats  of  vaporisation  are 
required,  and  the  author,  therefore,  first  gives  a  number  of  formula) 
by  means  of  which  these  constants  may  be  calculated,  and  by  their 
means  deriv^es  the  latent  heat  per  gram-atom  due  to  molecular  forces, 
in  the  case  of  the  metallic  elements,  and   obtains  the  generalisation 
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that  the  latent  heat  of  vaporisation  per  gram-equivalent,  due  to 
molecular  force,  is  approximately  a  constant  or  multiple  of  this  con- 
stant. The  same  constants  are  calculated  for  a  number  of  halogen 
compounds  by  two  formuliB,  and  as  the  ratio  of  the  results  are 
constant,  the  relative  numbers  are  probably  correct,  and  the  ratio  to 
the  actual  numbers  is  obtained  by  comparison  with  the  directly  de- 
termined constants  in  the  case  of  a  few  chlorides.  The  heat  of 
formation  of  inorganic  haloid  salts  is  next  calculated,  and  assuming 
the  value  H(RS)  (tbat  is  the  heat  of  formation  of  the  gaseous  com- 
pound HS  from  a  gaseous  metal,  R,  and  a  gaseous  halogen  S)  to  be 
of  form  (R)  -f-  /(RS)  -f  (S),  where  (R)  and  (S)  depend  on  R  and  S 
simply,  and  /(RS)  on  both,  the  result  is  obtained  that  /(RS)  = 
yy(R)  .  Y.(S),  and  also  (CI)  =  (Br)  =  (I)  =  0.  Hence  are  derived 
the  values  (R)  for  the  metals,  the  numbers  being  approximately  all 
simple  multiples  of  3'8. 

Various  classes  of  organic  compounds  are  next  determined,  a 
similar  treatment  being  adopted  ;  thus,  for  example  (X  being  any 
nucleus),  the  heat  of  formation  of  X-CHj  =  (X)  +  (C)  +  2(H)  -f 
/(XC)  -f  2/(CH),  the  value /(XC)  is  found  to  be  independent  of 
(X),and  is  hence  changed  to/(C*C).  By  the  use  of  Thomsen's  data 
(chiefly)  the  values  for  different  combinations  are  then  found,  the 
results  being — 

/(C-C)   =  14-0;  /(C:C))  =  14-2;  /(CiC)  =  0; 

/(CH)    =  150;  /(C-0)    =  18-5  and  15;   f(C:0)  =  53; 
/(ON)  =    0-0;/(C:N)    =    0-0;  /(C:N)=0; 

/(OH)  =  29-5;  /(O-O)    =  -100;  /(0-N)  =  0; 

/(0:N)  =    00;  /(NH)    =  3-8;  /(SH)  =  2-5; 

/(C-S)    =    00;/(C:S)     =9-0;  /(N-N)  =  0. 

Most  of  the  numbers  are  approximately  integral  multiples  of  3'8,  so 
ihat  this  evidence  favours  the  hypothesis  that  atoms  in  combining 
chemically  give  forth  integral  multiples  of  a  quantity  of  heat  which 
may  be  styled  the  atomic  thermochemical  unit.  L.  M.  J. 

Specific  Heat  and  Boiling  Point  of  Carbon.  By  Jules  Violle 
(Compt.  rend.,  1895,  120,  808— 869).— The  following  results  have 
been  obtained. 

1.  Above  1000°  the  mean  specific  heat  of  graphite  increases  regu- 
larly with  the  temperature,  in  accordance  with  the  formula 

Co'  =  0-355  -f  0-00006^. 

2.  The  heat  given  out  by  1  gram  of  solid  graphite  in  cooling  from 
the  temperature  of  volatilisation  to  0°  is  2050  Cal. 

3.  The  boiling  point  of  carbon  is,  therefore,  3600°.  H.  C. 

Specific  Heats  of  Superfused  Formic  aud  Acetic  acids: 
Apparatus  for  the  Determination  of  the  Specific  Heats  of 
Superfused  Liquids.  By  Gustaye  Massol  and  Gl^illot  {Compl. 
rend.,  1895,  121,  208 — 210). — Determinations  by  means  of  Regnault'p 
thermocaloriraeter  gave  for  the  specific  heat  of  liquid  formic  acid 
between  20°  and  80°,  0517;  of  the  solid  acid  between  5°  and  —5°, 
0'656  ;  of  the  superfused  acid  between  3°  and  26°,  0514,  and  between 
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8°  and  7°,  0"544.  The  specific  heat  of  solid  acetic  acid  between  4°  and 
8°  is  0-618,  and  of  the  superfnsed  acid  between  12°  and  21°,  0-473. 
In  both  cases,  the  specific  beat  is  much  higher  in  the  solid  than  in  the 
liquid  state  ;  the  specific  heat  of  the  liquid  diminishes  with  the  tem- 
perature ;  the  specific  heat  of  the  superfused  acid  is  somewhat  higher 
than  that  of  the  liquid,  but  is  of  the  same  order  of  magnitude.  The 
results  are  similar  to  those  obtained  by  Bruner  (Abstr.,  1895,  ii,  378) 
with  thymol  and  paracresol. 

The  range  of  applicability  of  Regnault's  thermocalorimeter  may  be 
greatly  increased  by  constructing  it  after  the  manner  of  Walferdin's 
thermometer,  and  using  mercury,  sulphuric  acid,  or  some  other  liquid 
boiling  at  a  high  temperature  instead  of  alcohol.  C.  H.  B. 

Determination  of  the  Critical  and  Boiling  Temperatures  of 
Hydrogen.  By  Karl  Olzewski  {Phil.  Mag.,  1896,  [5],  40,  202—210 ; 
and  Ann.  Phys.  Ohem.,  1895,  [2],  56,  133—143). — Experiments  were 
performed  in  order  to  directly  determine  the  critical  temperature  of 
hydrogen  by  compressing  the  gas  at  the  temperature  of  boiling  oxygen, 
and  then  allowing  the  pressure  to  fall  to  the  critical  pressure  (20 
atmos.).  In  a  similar  manner,  by  allowing  the  pressure  to  fall  to 
1  atmos.  the  boiling  point  could  be  determined.  A  platinum  resistance 
thermometer  was  employed,  the  metal  wire  being  very  fine  (0*025 
mm.),  in  order  that  it  might  immediately  assume  the  temperature  of 
the  gas.  This  thermometer  was  compared  with  the  hydrogen  thermo- 
meteratO°,  —78-2°,  —182-5°,  and  —208-5°,  the  results  belowthis  being 
obtained  by  extrapolation.  The  critical  temperature  so  obtained  is 
-234-5°,  and  the  boiling  point  —243-5°.  The  availability  of  the 
method  is  shown  by  experiments  with  oxygen,  when  the  values  —118° 
to  -119-2°,  and  — 181'3°  to  —182-5°  were  obtained  for  the  critical  and 
boiling  temperatures  ;  the  determinations  obtained  otherwise  by  the 
hydrogen  thermometer  being  -118-8°  and  -181*4°  to  -182-7°. 
(See  also  Abstr.,  1895,  i,  397.)  L.  M.  J. 

Some  Relations  between  Temperature,  Pressure,  and  Latent 
Heat  of  Vaporisation.  By  Charles  E.  Linebarger  (Amer.  J.  Sci.y 
1895,  [3],49,380— 39G).— The  constancy  of  the  quotientof  the  mole- 
cular heat  of  vaporisation  by  the  absolute  temperature  at  which  the 
vaporisation  takes  place,  or  what  is  commonly  known  as  Trouton's 
law,  has  been  arrived  at  in  different  ways.  Still  there  exist  certain 
discrepancies  between  the  theory  and  the  experimental  determination 
which  must  be  accouTited  for.  U'aking  all  the  trustworthy  determina- 
tions into  consideration,  it  is  found  that  some  70  liquids  give  an 
average  value  for  the  constant  of  2070,  the  extreme  values  being 
1958  and  22-04.  But  the  alcohols,  the  acids  and  the  nitro-compounds, 
as  well  as  water  and  acetone,  form  exceptions  to  this  rule,  the  values 
for  the  acids  and  nitro-compounds  being  too  small,  and  for  the  alco- 
hols, water  and  acetone,  too  large.  The  cause  of  this  abnormal  beha- 
viour is  to  be  found  in  the  association  of  the  molecules  of  these  liquids, 
as  shown  by  Ramsay,  and  in  the  changes  which  the  molecular  aggre- 
gations undergo  during  the  process  of  vaporisation. 

In  the  case  of  the  alcohols,  water  and  acetone,  the  experiments  of 
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Karasay  show  that  the  liquids  are  made  up  of  molecules  in  a  state  of 
association.  On  the  otlier  hand,  the  noi'mality  of  the  vapour  density 
and  other  properties  of  the  vapours  of  these  liquids,  show  that  they 
consist  exclusively  of  simple  molecules.  Accordingly,  when  the 
liquids  are  evaporated,  there  occurs  a  decomposition  of  the  complex 
molecules  into  simpler  ones.  The  heat  necessary  to  convert  a  mole- 
cularly  polymerised  liquid  into  its  normal  vapour  consists  then  of  two 
terms,  the  heat  expended  in  actually  turning  the  liquid  into  a  gas, 
and  the  heat  used  up  in  decomposing  the  molecular  aggregations. 
The  molecular  heat  of  vaporisation,  and,  consequently  the  constant, 
becomes  greater  than  the  normal,  and  indeed  so  much  the  greater  the 
more  complex  the  liquid  molecule. 

The  case  of  the  acids  is  d liferent,  as  here  we  have  reason  to  suppose 
that  the  density  of  the  vapour  is  abnormal,  and  that  the  liquid  asso- 
ciated molecule  does  not  undergo  much  change  in  passing  into  the 
gaseous  state.  The  molecular  heat  of  vaporisation,  if  calculated  from 
the  normal  molecular  weight,  is  therefore  too  low,  and  the  constant 
only  approximates  to  20' 7,  when  the  mass  of  the  associated  molecule 
is  substituted  for  that  of  the  normal  molecule.  A  similar  thing 
probably  holds  for  the  nitro-compounds. 

These  considerations  indicate  a  method  of  getting  an  approxima- 
tion to  the  degree  of  association  of  a  liquid.  If  any  liquid,  whose 
latent  heat  of  volatilisation  is  known,  gives  a  value  for  the  constant 
close  to  20*7,  it  is  pretty  certain  that  it  is  normal.  If  it  gives  a  less 
value,  it  is  associated  in  the  liquid  as  well  as  in  the  gaseous  state  ;  if  it 
gives  a  greater  value,  it  must  be  associated  in  the  liquid  state  alone. 

H.  C. 

The  Condensation  and  the  Critical  Phenomena  of  Mixtures 
of  Ethane  and  Nitrous  Oxide.  By  Kuenen  {Fhil.  Mag.,  18*J5, 
[5],  40,  173 — 194). — The  results  are  recorded  of  experiments  on  the 
critical  phenomena  of  various  mixtures  of  the  two  gases.  The  ethane 
was  obtained  in  as  pure  a  state  as  possible,  the  foreign  admixture 
being  estimated  as  far  below  O'l  per  cent. ;  its  critical  temperature 
was  31*95  to  32'05,  which  is,  however,  considerably  below  that  of 
other  observers.  The  critical  temperature  of  the  nitrous  oxide  was 
35'95  to  36'05,  and  the  impurity  was  estimated  as  below  00002.  The 
critical  temperatures  of  the  mixtures  were  found,  for  the  most  part, 
to  lie  below  those  of  either  constituent,  thus,  O'l  of  ethane  lowers  the 
critical  temperature  to  32°,  and  a  minimum  of  25*8°  occurs  at  0"5  of 
ethane.  The  pressures  of  some  of  the  mixtures  are  above  those 
of  nitrous  oxide,  a  maximum  pressure  being  obtained  for  0'2  of 
ethane,  this  maximum  remaining  up  to  the  critical  point.  In  the 
case  of  a  number  of  the  mixtures,  those  between  02  and  0"5  of  ethane, 
the  interesting  phenomenon  is  observed  of  what  tlie  author  names 
"  retrograde  condensation  of  the  second  kind,"  that  is,  by  compression 
a  vapour  phase  appears,  which  begins  by  increasing,  then  reaches  a 
maximum,  diminishes,  and  again  disappears.  The  probable  occurr 
rence  of  such  a,  previously  unobserved,  phenomenon  is  discussed  and 
predicted  in  the  tirst  portion  of  the  paper,  and  its  realisation  was  the 
chief  object  of  the  author's  experiments.  L.  M.  J. 
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Thermochemistry  of  Cyanuric  acid.  By  Paul  Lemoult 
(Compt.  rend.,  1895,  121,  351 — 854). — Cjanuric  acid,  contraiy  to  the 
usual  statements,  is  comparatively  insoluble  in  water,  1000  c.c.  at  8^ 
dissolving  only  1*5  gram,  the  solubility  increasing  slowly  with  the 
temperature. 

The  heat  of  combustion  of  the  anhydrous  acid  is  1715'85  Cal.,  and 
its  heat  of  formation  — 165'06  Cal.;  heat  of  dissolution,  — 3'2  Cal.; 
heat  of  hydration,  -|-0-88  Cal. 

The  heat  of  formation  of  the  hydrated  acid,  C3X3O3H3  +  2H2O, 
from  its  elements  is  +165'9  Cal. ;  heat  of  dissolution,  —6*88  Cal. 

Cyanuric  acid  is  neutral  to  "methyl-orange,"  acid  to  phenolphthalein 
and  to  litmus,  and  does  not  affect  the  blue  CBBBB.  Phenolphthalein 
becomes  violet  when  tlie  acid  is  converted  into  a  monosodium  salt, 
and  the  blue,  CBBBB,  is  decolorised  when  the  disodium  salt  is 
formed.  The  heat  of  neutralisation  by  sodium  hydroxide  is  +G"78 
for  the  first  equivalent,  +432  for  the  second,  and  1*72  for  the  third, 
whilst  a  fourth  equivalent  of  the  alkali  develops  from  0*15  to  0"5  Cal. 
With  potassium  hydroxide,  the  three  equivalents  develop,  respec- 
tively, -h^'S,  +4'2,  and  +20  Cal.  If  potassium  hydroxide  is  added 
to  a  solution  of  monosodium  cyanurate,  the  first  equivalent  develops 
+  4-1  Cal.,  the  second  +2'0  Cal.,  and  the  third  0  2  Cal. 

With  ammonia  the  results  are  different,  and  are  analogous  to  those 
obtained  with  phosphoric  acid  ;  the  three  successive  developments  of 
heat  are  +6"1,  +1*65,  and  +1'0  Cal.  In  presence  of  ammonia,  the 
cyanuric  acid  retains  its  power  of  combining  with  potassium  and 
sodium  hydroxides. 

These  results  indicate  that,  like  phosphoric  acid,  cyanuric  acid  is 
an  acid  of  mixed  function, 

C3  +  N3  -h  O3  +  K3  +  Aq  =  CalSr.OaKa 

diss develops   +318-3  Cal. 

Ca  +  N3  +  O3  +  K3  +  Aq  =  3CN0K 

diss „  +397-1     „ 

hence  the  heat  of  transformation  of  3  mols.  of  dissolved  potassium 
cyanate  into  1  mol.  of  dissolved  potassium  cyanurate  is  +27  Cal. 

C.  H.  B. 

Thermochem.istry  of  Alkali  Cyanurates.  By  Paul  Lemoult 
{Compt.  rend.,  1895,  121,  375—378).— Sodium  cyanurate,  C3N303El2N'a 
+  H2O,  crystallises  in  small,  white  needles,  which  can  only  be 
obtained  anhydrous  by  passing  dry  air  over  the  finely  powdered  salt 
heated  at  120 — 140°.  Heat  of  dissolution  of  the  hydrated  salt, 
—4-91  Cal.;  of  the  hydrated  salt,  —8-86  Cal.;  heat  of  formation  of 
the  hydrate  (solid  water),  +255  Cal.  The  heats  of  dissolution  ar^3 
independent  of  the  degree  of  dilution,  and  consequently  the  salts  are 
not  dissociated  by  water. 

C3N3O3H3  sol.    +   ISTaOH  diss.   =  CaNaOaH.Na 

sol.  +  H2O  liq , . .      develops  +845  Cal. 

C3N3O3H3  sol.  +NaOH  diss.  =  C3N303e2Na,H20 

sol „       +12-40     „ 
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Tlie  disodlum  salt  forms  silky,  anhydrous  needles;  the  heat  of 
<lissoeiation  is  — 1'78  Cal.,  and  is  independent  of  the  degree  of 
dilution, 

OaNaOaHa  sol.   +   2NaOH  diss.  =  C^NaCHNa., 

diss.  +  2H2O  liq develops  +9*44  Cal. 

The  trisodium  salt  also  crystallises  in  anhydrous  needles  ;  the  heat 
of  dissolution  is  +1'47  Cal.,  and  is  independent  of  the  degree  of  dilu- 
tion ;  heat  of  formation  from  acid  and  alkali,  4-7*93  Cal. 

The  monopotassiutii  salt  crystallises  vvitii  1  H^O,  which  it  readily 
loses  at  130".  Heat  of  dissolution  of  the  anhydrous  salt,  — 8'57 
Oal. ;  of  the  hydrated  salt,  — 10'85  Cal.;  heat  of  hydration  (solid 
state),  +0*88.  Heat  of  formation  of  the  solid  anhydrous  salt  from 
.acid  and  alkali,  as  above,  +1217  Cal.,  and  of  the  solid,  hydrated 
salt,  +14-45  Cal. 

The  dipotassium  salt  is  anhydrous  ;  heat  of  dissolution,  —  5"9  Cal. 
iicat  of  formation  from  acid  and  alkali,  +]3"7  Cal. 

Attempts  to  isolate  tripotassium  cyanurate  were  not  successful, 
iind  it  would  seem  that  even  in  solution  the  formation  of  this  salt  is 
incomplete. 

Tiie  potassium  salts,  like  the  sodium  salts,  are  not  decomposed  by 
water.  C.  H.  B. 

Heats  of   Combustion  of  some  /3-Ketonic  Ethereal   Salts. 

By  J.  GuixCHANT  {Conipt.  rend.,  1895,  121,  354 — 357). — The  com- 
pounds were  burnt  in  the  calorimetric  bomb. 

Heat  of  combustion. 

f ^ , 

Constant        Constant  Heat  of 

volume.  pressure.       formation. 

Acetylacetone 615'8  616'3  1312 

]\Iethylic  cyanacetate 472*1  471-9  77-8 

Methylic  cyanacetoacetatc 685'5  G85'3  122*0 

Ethylic  cyanacetate 629'5  629'7  83-3 

Ethylic  cyanacetoacetatc 8368  837-0  133  6 

Methylic  malonate 552-5  552-5  195-0 

Methylic  acetylmalonate 753-2  7532  251*9 

Ethylic  diacetoacetate 971-9  972-4  196-0 

Methylic  acetoacetatc 593-6  5940  153-5 

In  these  compounds,  the  substitution  of  acetyl  for  hydrogen  raises 
the  heat  of  combustion  by  somewhat  less  than  225  Cal.  As  in  the 
case  of  carboxylic  acids,  the  formation  of  these  acid  derivatives  from 
their  elements  is  accompanied  by  an  excessive  expenditure  of  energy, 
a  result  probably  due  to  the  conversion  of  the  acetyl  group  into  the 
enolic  group,  CHj'COH. 

The  heats  of  combustion  of  these  compounds  are,  as  a  rule,  lower 
than  those  of  the  carboxylic  acids  of  the  same  composition  and  mole- 
cular weight.  C.  H.  B. 

Heat  developed  by  Alcoholic  Fermentation.  By  A.  Bouffard 
(Compt.  rend.,  1895,  121,  357— 360).— Adopting  Berthelot's  values 
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for  the  heats  of  combustion,  and  Pasteur's  equation  for  the  fermenta-  1 
tion  of  sugar,  the  total  heat  developed  bj  the  fermentation  of  i 
each  molecule  of  sagai',  CeHijOe,  should  be  32"07  Cal.  Direct  I 
determination  gives  for  180  grams  of  sugar,  +23'5  Cal.,  which  is 
considerably  below  the  calculated  number ;  but  the  difference  may  ! 
be  due  to  errors  of  experiment.  The  heat  developed  lies,  however,  ; 
between  24  and  32  Cal.,  and  it  is  not  necessary  to  assume  so  large  a  \ 
development  as  +71  Cal.  in  calculating  the  dimensions  of  refrigera- 
tors. An  apparatus  using  a  volume  of  water  equal  to  half,  or  to  the  ^ 
whole,  volume  of  the  wort,  ought  to  suffice  in  most  cases.  ] 

C.  H.  B.  ; 

The  Dependence  of  the  Volume  of  Solutions  on  Pressure, 
By  GusTAV  Tammann  (Zeit.  physical  Chem.,  1895,  17,  620—636). — 

Tait's  researches  on  the  compressibility  of  water  led  to  the  expression  ! 

AvjAp  =  A/(B  +  p),  A  and  B  depending  on  the  temperatures,  and  J 

for  salt  solutions  he  derived  the  relation  Au/Ap  =  A(B  +  p  +  am),.  ; 

where  m  is  the  quantity  of  salt  dissolved.     This  expression,  however^  ] 

is  only  available  for  dilute  solutions,  but  the  volume  relations  of  any  j 

solution  may  be  obtained  from  the  internal  pressure.     If,  by  solution^  I 
the  internal  pressure  increases  from  k  to  k  +  A/c,  then  the  volume  i» 

that  of  the  solvent  at  pressure  p  =  A/c.     Hence  Av  =  j   dvjdp .  dp  \ 

and  Vp  =  Vo{l  —       dvjJp  .  dp.     Similarly,  the  alteration  of  volume  j 

Jo    ,  .  j 

which  a  solution  of  internal   pressure    k  -\-  Ak   experiences,    owing' 

to  external  pressure  p,  is  equal  to  the  volume  alteration  of  solvent 
due   to   increase    of    external   pressure   from  pi  (=  Ak)    to  pi  +  p^  \ 
For  aqueous  solutions  the  volume  of  the  solvent  is  calculable  from  | 
Tait's  expression,  1^  =  ro[l  —  A  log  (B  +  jp/B)].      Absolute   agree-  \ 
ment  between  calculated    and   experimental   numbers  is  not  to  be  i 
expected,  as  the  assumption  is  made  that  A/c  is  not  altered  by  the  ; 
pressure,  and  that  no  chemical  change  occurs.     The  values  of  Vp  for  i 
water  are  first  compared  with  the  experimental  determinations  of 
Amagat ;    the    agreement    is    close,    the    calculated    values    beings  \ 
probably  the  more  accurate.     The   calculated   and  observed  values-  j 
(Tait's)   are   then   compared   in   the    cases  of   solutions    of   sodiums  ; 
chloride,  magnesium  sulphate,  ammonium  sulphate,  potassium  iodide^  i 
and  barium  chloride  for  pressures  up  to  457  atmos.,  and  the  results 
agree  within  3  per  cent,  of  the  total  volume  alteration.     The  expres- 
sion is  also  tested  by  means  of  Rontgen's  and  Schneider's  determina-  '• 
tions,  and  its  validity  again  established  (Abstr.,  1895,  ii,  307).  j 

L.  M.  J.  ; 

Solubility  of  Mixed  Crystals.     Willem  Stortexbeker  (Zeit. 

physikal.  Chem.,  1895,  17,  64i''i — 650). — The  various  cases  of  solubility  i 

curves  of  mixed  hydrated  crystals  are  illustrated,  the  molecular  per-  ' 

centages  of  the  two  constituents  serving  as  ordinates  and  abscissa?^  i 

The  curve  may  be  continuous  or  it  may  exhibit   breaks,  owing  to  i 

mixtures  existing  in  a  labile    state.      Three  classes    of  curves    are-  \ 
illustrated.    (1)  The  solubility  isothermals  do  not  cut  as  in  the  caae  of 
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MgS04,7H20,  ZnS04,7H20  and  MgS04,6H20,  ZnS04,6H20  ;  here  the 
isothermal  of  the  latter  series  is  throughout  labile,  and  lies  outside 
that  of  the  more  hvdrated  crystals.  (2)  The  isothermals  cut  as  in 
the  case  of  CuS04,5H20,  FeSd4,5H20  and  CuS04,7H20,  reS04,7H20. 
As  when  the  curves  cut,  that  nearer  the  origin  is  the  more  stable,  there 
are  two  partial  curves  for  the  stable  form.  Similarly,  if  the  isothermal 
itself  has  a  break,  the  curve  may  consist  of  three  broken  portions. 
The  curves  for  three  classes  of  mixed  crystals  are  also  illustrated,  but 
in  this  case  the  variety  of  forms  is  very  great.  L.  M.  J. 

Estimation  of  the  velocity  of   Chemical  Attraction.     By 

NicoLAE  Teclu  (/.  rr.  Cliem.,  1895,  [2],  52,  277— 284).— The  flame 
of  a  mixture  of  inflammable  gases,  such  as  hydrogen  and  oxygen, 
remains  stationary  when  the- velocity  of  the  mixed  gases  is  equal  to 
the  rate  at  which  the  gases  combine;  and  if  the  mixture  consists 
of  equivalent  masses  of  the  combining  gases,  this  rate  of  combina- 
tion must  bear  some  ratio  to  the  time  which  elapses  while  the  atoms 
are  coming  within  the  sphere  of  their  mutual  attraction.  Measure- 
ments of  this  rate  of  movement  cannot  be  made  with  any  degree  of 
accuracy  when  the  combustion  is  occurring  in  a  tube,  because  a 
variety  of  conditions,  for  instance,  the  enhanced  temperature  and 
the  presence  of  the  product  of  the  combustion,  affect  the  results.  The 
author  has  sought  to  measure  the  rate  of  issue  of  hydrogen  from  a 
jet  into  air  and  of  air  from  the  same  jet  into  hydrogen  at  the 
moment  when  the  gas  ignites  at  the  jet,  the  ignition  being  efl^ected 
by  a  small  gas  flame  held  immediately  below  the  issuing  stream  of 
gas  at  a  point  1  cm.  from  the  jet.  This  rate  of  issue  should  be  a 
measure  of  the  velocity  of  attraction  of  hydrogen  for  oxygen  on  the 
one  hand  and  of  oxygen  for  hydrogen  on  the  other  hand. 

The  hydrogen,  or  air,  was  confined  in  a  vessel  over  water  at  a 
pressure  of  about  300  mm.  of  mercury.  A  stopcock  controlled  the 
rate  of  issue  of  the  gas  from  the  jet,  and  a  manometer  enabled  the 
pressure  in  the  vessel  to  be  recorded  at  the  desired  moment.  The 
diameter  of  the  jet  was  0"291  mm.  To  create  an  atmosphere  of 
hydrogen  around  the  jet  when  the  vessel  contained  air,  a  hydrogen 
delivery  tube,  terminating  in  a  slit  2  mm.  wide  and  6  mm.  long,  was 
held  with  the  length  of  the  slit  parallel  to  and  immediately  below  the 
stream  of  issuing  gas,  so  that  the  latter  passed  through  the  slow 
stream  of  hydrogen  on  its  way  to  the  ignition  flame. 

The  rate  of  issue  of  the  gas  is  calculated  from  the  formula 


/,    h-h, 


where  v  =  velocity  of  the  gas  in  metres  per  second, 

g  =  gravity  constant  (9'8085  at  Vienna), 
h  •=■  pressure  of  issuing  gas  in  metres  of  air, 
/ii  =  pressure  of   gas    into  which  the  issue    occurs,   in 

metres  of  air. 
s  =  specitic  gravity  of  issuing  gas. 

As  a  mean  of  ten  observations  of  pressure,  in  as  many  experiments. 
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the  value  v  =  813'71  was  obtained  for  hydrogen  issuing  into  air. 
Taking  the  volume  of  the  air  as  48204  times  that  of  the  oxygen 
contained  in  it,  and  multiplying  by  the  contraction-coefficient  (O'S), 

V  becomes  3137-93  metres  per  second,  and  represents  the  velocity  of 
attraction  (Attractions- GescJncindigkeit)  of  hydrogen  for  oxygen. 

In  another  series  of  observations  in  which  air  issued  into  hydrogen, 
the  velocity  of  attraction  of  oxygen  for  hydrogen,  similarly  calculated, 
was  found  to  be  774  metres  per  second. 

Embodying  the  above  velocities  in  the  kinetic  energy  equation 
E  =  mr'^i,  the  values  4923522  metre-kilos,  and  4792608  metre-kilos, 
are  obtained  for  the  chemical  atom-energy  of  hydrogen  and  oxygen 
respectively  ;  these  values  may  be  regarded  as  representing  a  constant. 
By  substituting  the  former  value  for  E  in  the  equation,  the  value  of 

V  for  any  other  gas  may  be  ascertained.  The  chemical  atom-energy 
constant  being  known,  the  energy  value  of  any  combination  may  be 
calculated;  thus  the  combination  of  hydrogen  and  chlorine  consisting 
in  a  union  of  two  atoms,  its  energy  value  per  kilo,  of  hydrogen  should 
be  2  X  4928522  metre-kilos,  or  9847044  -^  424  =  23224  Cal.  The 
determined  value  is  23783  Cal.  A.  G.  B. 

Equilibrium  in  the  System  HgO — SO3 — H2O.  By  C.  Hoitsema 
(Zeit.  physikal.  Chem.,  1895,  17,651 — 677). — The  three  components 
of  this  system  may  form  the  solid  compounds  HgSOi ;  HgO,S03,H20  ; 
3HgO,2S03,2H20  ;  and  3HgO,S03,  the  latter  being  well  known  as 
turpeth  mineral.  The  compound  4HgO,S03,  stated  to  occur,  could 
not  be  prepared  by  the  authors.  The  determination  of  the  equi- 
librium relations  were  performed  by  adding  the  solid  compounds  to 
acids  of  various  concentrations  in  a  flask  maintained  at  a  constant 
temperature  (25°  or  50°),  and  kept  in  rotation  for  three  hours,  after 
which  portions  of  the  solution  were  withdrawn  and  analysed.  The 
first  branch  of  the  25°  curve  is  that  with  3HgO,S03  as  solid  phase, 
and  here  the  HgO  and  SO3  molecular  percentage  increases  from  1*2 
and  0"33  to  4*3  and  2  respectively ;  at  this  point,  the  curve  cuts  the 
second  branch,  for  which  the  solid  phase  is  3HgO,2S03,2H20.  Here 
the  molecular  percentage  of  HgO  varies  but  slightly  with  increasing 
acid  content,  so  that  the  curve  drawn  with  the  percentages  of  HgO  as 
ordinates  is  almost  horizontal.  In  three  cases,  a  labile  equilibrium  was 
obtained,  the  3HgO,S03  solid  phase  persisting.  The  second  curve  cuts 
that  of  the  solid  phase  HgO.SOajHjO  at  677  per  cent.  SO3  and  2*02 
per  cent.  HgO,  which  phase  persists  to  8'1  per  cent.  SO3,  0*6  per  cent. 
HgO.  The  quantity  of  the  oxide  dissolved  becomes  for  this  curve 
very  small  with  increasing  acid  content.  The  results  also,  where  com- 
parable, agree  very  satisfactorily  with  those  of  Le  Chatelier.  In  the 
observations  at  50°,  the  third  branch  disappears  and  the  other 
branches  show  a  region  in  which  phases  1,  2;  2,  4;  and  4,  1  may 
coexist,  while  the  curves  further  indicate  that  solutions  of  turpeth 
mineral  and  of  HgSO^  as  solid  phase  will  precipitate  the  solid  by 
warming,  but  this  does  not  hold  for  cases  in  which  the  solid  phase 
is  3HgO,2S03,2HvO  where  increase  of  temperature  causes  a  transition 
to  either  3HgO,S03  or  to  HgS04.  A  similar  transition  from 
HgS04,H20    to   HgSO^   also   evidently  occurs.     Since  a  line  equi- 
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distant  from  the  two  axes  does  not  cut  brancli  4,  it  is  evident  that 
the  compound  HgSOi  is  not  sohible  in  water  without  decomposition. 
The  paper  concludes  with  a  short  discussion  of  possible  causes  of 
this  decomposition  and  of  the  hydrolytic  formation  of  the  basic  salt, 
3HgO,S03.  L.  M.  J. 

The  Colour  of  the  Ions  as  a  Function  of  the  Atomic  Weight. 

By  Julius  Thomsen  (Zeit.anorg.  Chem.,  1895,  10,  155). — 'With  regard 
to  the  arrangement  of  the  elements  in  a  periodic  system,  described  by 
Carey  Lea  (Abstr.,  1895,  ii,  441)  on  the  basis  of  the  colour  of  the 
ions,  the  author  points  out  that  the  form  of  the  periodic  system  pub- 
lished by  him  (Zeit.  anorg.  Chem.,  1892,  9, 192)  is  in  accordance  with 
a  very  simple  relation  between  the  colour  of  the  ions  and  the  atomic 
weights.  Those  ions  only  are  coloured  which  belong  to  the  middlo 
members  of  the  Inrge  series.  The  two  first  series,  with  7  members, 
contain  no  coloured  ions  ;  tlie  two  next,  with  17  members,  contain  in 
each  series  7  to  8  coloured  ions  (titanium  to  copper  and  niobium  to 
silver),  and  in  the  5th  series,  with  31  members,  the  group  with 
coloured  ions  (cerium  to  gold)  is  in  the  middle  of  the  series. 

E.  C    R. 

Supposed  Group  of  Inactive  Elements.  By  Julius  Tiiomskn 
(Zeit.  anorg.  Chem.,  1895,  9,  283 — 288). — If  the  chemical  character  of 
the  elements  is  a  periodic  function  of  the  atomic  weights,  such  a  func- 
tion must  follow  the  ordinary  general  laws.  In  periodic  functions,  the 
change  from  negative  to  positive  values  or  the  reverse  can  only  take 
place  by  a  passage  through  zero  or  through  infinity  ;  in  the  first  case 
the  change  being  a  gradual  and  in  the  second  case  a  sudden  one. 
The  first  case  corresponds  with  the  e:radual  change  in  electrical  charac- 
ter with  rising  atomic  weight  in  the  separate  series  of  the  periodic 
system,  and  the  second  case  corresponds  with  the  passage  from  one 
series  to  the  next.  It  therefore  appears  that  the  passage  from  one  series 
to  the  next  in  the  periodic  system  should  take  place  through  an 
element  whose  electrical  character  is  ±  oo,  and  which  is  therefore 
electrically  indifferent.  The  valency  of  such  an  element  would  bo 
zero,  and  therefore  in  this  respect  also  it  would  represent  a  tran- 
sitional stage  in  the  passage  from  the  univalent  electronegative 
elements  of  the  seventh  to  the  univalent  electropositive  elements 
of  the  first  group.  This  indicates  the  possible  existence  of  a  group  of 
inactive  elements  with  the  atomic  weights  4,  20,  36,  84,  132,  and  212. 

H.  C. 

Argon,  Front's  Hypothesis  and  the  Periodic  Law.  By  Edwix 
A.  Hill  (Amer.  J.  Sci.,  1895,  [3],  49,  405— 417).— If  argon  be  ao 
element,  its  properties  indicate  that  its  place  in  the  periodic  classifi- 
cation is  between  fluorine  and  sodium,  with  an  atomic  weight  of  20. 
Yet  the  specific  heat  ratio  of  1*66  points  to  an  atomic  weight  of  40, 
if  such  a  ratio  necessarily  involves  monatomicity.  The  weak  point 
in  the  assumption  that  it  does,  lies  in  the  view  taken  that  the  mole- 
cular encounter  involves  actual  contacts,  which  is  not  a  necessary 
assumption  in  the  kinetic  theory  of  gases.  The  greater  the  force  of 
aggregation,  and  the  smaller  the   distance  between  the  atoms  com- 
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pared  to  the  imaginary  molecular  diameter  or  least 
distance  of  approach,  the  less  the  tendency  for 
internal  rotation. 

The  author  points  out  that  in  the  determinations 
of  the  combining  ratio  of  hydrogen  and  oxygen, 
there  is  great  probability  of  the  hydrogen  used,  or 
of  the  water  formed  having  been  contaminated  with 
argon.  The  effect  of  this  would  be  to  decrease  the 
value  for  oxygen,  so  that  the  atomic  weight  would 
approximate  to  16,  the  whole  number  required  by 
Front's  hypothesis.  H.  C. 

A  New  Extraction  Apparatus.    By  J.  J.  L.  van 

Run  {Ber.,  1895,  28,  2387).— The  apparatus,  con- 
sisting of  a  wide  glass  tube,  A,  and  an  extraction 
vessel,  0,  supported  at  e  and  /,  is  intended  for  the 
extraction  of  liquids,  and  is  so  arranged  that  the 
extraction  is  carried  out  at  a  temperature  close  to 
that  of  the  boiling  point  of  the  extracting  liquid. 
The  vapour  condenses  in  1),  drops  into  the  funnel 
tube,  and  bubbling  up  through  the  liquid  in  the 
bulb  (n,  ultimately  runs  out  through  the  holes  at  c, 
back  into  the  extraction  vessel  K.  A.  H. 
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Conversion  of  Chlorine  into  Hydrogen  Chloride.  By  Richard 
LORENZ  {Zeit.  anorg.  Ghem.,  1895,  10,  74 — 77). — Chlorine  is  com- 
pletely converted  into  hydrogen  chloride  by  passing  it,  mixed  with 
steam,  through  a  tube  filled  with  coke,  and  heated  to  a  faint  red  heat. 
The  action  is  expressed  by  the  equation  2Cl  +  HgO  +  C  =  2HCI 
+  CO,  and  so  complete  is  it  that  the  gases  issuing  from  the  hot  tube 
do  not  contain  sufficient  chlorine  to  give  a  reaction  with  potassium 
iodide  and  starch.  After  absorption  of  the  hydrogen  chloride  by 
means  of  water,  the  residual  gas  is  almost  pure  carbonic  oxide, 
containing  only  a  very  small  quantity  of  carbonic  anhydride. 

E.  C.  R. 

Crystallisation  of  Bromine.  By  Henryk  Arctowski  (Zeit. 
anorg.  Chem.,  1895,  10,  25 — 26). — Bromine  crystallises  from  a  very 
-concentrated  solution  in  carbon  bisulphide  at  — 90°  in  slender,  car- 
mine red  needles,  having  a  somewhat  similar  appearance  to  chromic 
anhydride.  The  crystals  are  pure  bromine.  Bromine,  when  suffi- 
ciently cooled,  solidifies  to  a  dark  brown  mass,  which  has  a  crystalline 
fracture,  but  not  so  well  defined  a  metallic  lustre  as  iodine. 

E.  C.  R. 

VOL.   LXX.   ii.  3 
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Compound  of  Selenium  with  Arsenic.  By  A.  Clever  and 
WiLHELM  MuTHMANN  (Zeit.  auovg.  Chem.,  1895,  10,  117 — 147). — The 
authors  attempted  to  prepare  compounds  of  arsenic  acid  in  which 
the  oxygen  is  partially  replaced  by  selenium.  For  this  purpose, 
arsenious  acid  dissolved  in  concentrated  potassium  hydroxide  was 
mixed  with  selenium,  also  dissolved  in  potassium  hydroxide.  A 
complicated  reaction  takes  place,  a  small  quantity  of  selenium  is 
deposited,  but  the  only  compound  Avhich  the  authors  were  able  to 
isolate  was  a  potassium  polyselenide,  described  below. 

Potassium  oxyselenoar senate,  KeAs-^ScsOa  +  lOHgO,  is  obtained  by 
treating  arsenic  pentaselenide  with  potassium  hydroxide.  The 
arsenic  pentaselenide  (5  grams),  prepared  by  melting  a  finely  ground 
mixture  of  arsenic  and  selenium  in  a  porcelain  crucible,  is  gradually 
added  to  a  concentrated  solution  of  potassium  hydroxide  (10  grams), 
the  mixture  being  cooled  tvith  ice ;  it  is  then  filtered  into  absolute 
alcohol  (300  c.c),  and  the  orange-red,  crystalline  mass  thus  obtained 
is  washed  with  alcohol  and  dried  on  a  porous  plate.  It  is  analogous 
to  the  salt  NafiAsoSaOs  +  2IH2O,  described  by  Geuther.  It  rapidly 
decomposes  and  darkens  on  exposure  to  air  and  moisture,  selenium 
being  deposited;  it  dissolves  easily  in  water,  forming  a  greenish- 
yellow  solution,  and  then  decomposes  rapidly  with  deposition  of  red 
selenium.  With  salts  of  the  he^vy  metals  it  gives  dark,  amorphous 
precipitates ;  with  barium  salts,  a  reddish-white  compound,  which 
decomposes  very  rapidly.  AV^hen  treated  with  acids,  it  yields  arsenic 
pentaselenide. 

Arsenic  pentaselenide,  As2Se5,  prepared  by  melting  its  constituents 
together,  has  properties  similar  to  those  of  tTlsmann's  triselenide. 
When  heated  in  the  air,  it  decomposes,  and  red  selenium  and  a  greyish- 
black  sublimate  ai'e  formed.  If  prepared  by  decomposing  the  preceding 
compound  with  acid,  it  forms  a  reddish-brown  powder.  It  dissolves 
to  a  greenish-red  solution  in  alkalis  and  ammonia,  and  is  reprecipi- 
tated  unchanged  by  acids;  it  is  insoluble  in  dilute  acids  and  con- 
centrated hydrochloric  acid,  and  is  slowly  decomposed  by  warm, 
dilute  nitric  acid,  very  rapidly  by  cold,  fuming  nitric  acid,  whereby 
arsenic  and  selenious  acid  are  formed.  It  is  insoluble  in  water, 
alcohol,  ether,  and  carbon  bisulphide,  and  has  neither  taste  nor 
odour. 

Fotassium  metaselenoar senate,  KAsSca  +  2H2O,  is  obtained  by  adding 
arsenic  pentaselenide  to  a  solution  of  selenium  in  potassium  hydr- 
oxide ;  the  mixture,  after  being  heated  for  some  time,  is  filtered  into 
alcohol,  a  small  quantity  of  water  is  added,  in  order  to  dissolve  other 
compounds  which  are  formed  at  the  same  time,  and  the  product  is 
then  dried  on  a  porous  plate.  It  crystallises  in  reddish-yellow  prisms, 
and  is  easily  soluble  in  hot  water,  but  the  solution  soon  decomposes, 
with  deposition  of  selenium;  alkaline  solutions  are  somewhat  more 
stable.  Acids  precipitate  arsenic  pentaselenide  from  the  aqueous 
solution  with  evolution  of  hydrogen  selenide.  With  lead  and  silver 
salts,  it  gives  a  black  precipitate ;  with  barium  salts,  a  reddish-white 
precipitate,  which  rapidly  decomposes. 

Fotassium  thioselenoarsenate,  KaAsjSeftSa  -\-  12H,iO,  is  prepared  by 
adding  arsenic  pentasulphide  to   a  solution  of  potassium  sulphide, 
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heating  the  mixture  to  boiling,  and  filtering  the  solution  into 
alcohol  ;  the  compound  then  crystallises  out  in  orange-red  needles.  It 
is  unstable  on  exposure  to  air  and  moisture,  melts  to  a  reddish-yellow 
liquid  at  the  warmth  of  the  hand,  and  is  fairly  stable  in  aqueous  solu- 
tion ;  the  aqueous  solution,  when  treated  with  acids,  gives  a  brownish- 
red  precipitate  of  the  pentaselenide  mixed  with  sulphur,  hydrogen 
sulphide  being  evolved. 

Sodium  oxyselenoarsenate,  3Na2Se,3N'a20,As205  +  5OH2O,  is  ob- 
tained by  warming  arsenic  pentaselenide  with  a  concentrated  solu- 
tion of  sodium  hydroxide ;  a  new  hydrate  of  sodium  mouoselenide, 
described  below,  is  at  first  precipitated,  but  on  filtering,  and  mixing 
the  filtrate  M'ith  alcohol,  tbe  oxy-compound  crystallises  out  in  white, 
elongated  prisms,  which  are  fairly  stable  on  exposure  to  air.  It  is 
easily  soluble  in  water ;  acid  precipitates  selenium  from  the  solution 
and  an  arsenic  selenide  is  not  formed.  With  lead  and  silver  salts,  it 
gives  a  black  precipitate ;  and  with  barium  chloride,  a  white,  amor- 
phous precipitate  which  is  easily  soluble  in  warm  water. 

Sodium  selenoarsenite,  N'asAsSea  +  9H2O,  is  formed  together  with 
other  salts  when  arsenic  pentaselenide  is  boiled  with  a  solution  of 
selenium  in  sodium  hydroxide ;  on  concentrating  the  filtered  solution 
in  a  vacuum,  a  mixture  of  white  needles  and  orange-red  tetrahedra  is 
obtained.  On  separating  these  by  levigation,  a  small  quantity  of  the 
tetrahedra  are  obtained.  It  is  unstable  on  exposure  to  air,  becoming 
coated  with  grey  selenium  ;  it  is  easily  soluble  in  water,  and  the- 
brown  solution  when  treated  with  dilute  acids  gives  a  brownish-red 
precipitate  with  evolution  of  liydrogen  selenide. 

Sodium  thioselenoarsenate,  NafiAsaSesS^-flSHaO,  prepared  in  a  similar 
way  to  the  corresponding  potassium  salt,  crystallises  in  golden-yellow 
spangles,  or  in  beautiful,  long  needles  which  are  fairly  stable,  but 
slowly  darken  and  decompose  on  exposure  to  air.  It  is  easily  soluble 
in  water ;  and  acids  precipitate  a  brown  compound  from  the  dark- 
brown  solution  with  evolution  of  hydrogen  sulphide  ;  towards  acids 
and  salts  of  the  heavy  metals,  it  behaves  like  the  potassium  salt. 

Potassium  ^HseZenzVie,  K2Se3  +  2H20,  is  obtained,  as  previously  stated, 
in  brown  needles,  when  potassium  selenide  is  mixed  with  arsenious 
acid  dissolved  in  alkali ;  the  crystals  rapidly  decompose  and  become 
coated  with  grey  selenium  on  exposure  to  air.  It  dissolves  in  water, 
and  the  solution  when  treated  with  acids,  yields  selenium  and  hydro- 
gen selenide. 

Sodium  mouoselenide^  !N'a2Se  -f  IOH2O,  obtained  as  mentioned 
above,  crystallises  in  beautiful  white  needles  which  rapidly  turn  red, 
then  brown,  and  become  coated  with  grey  selenium ;  it  is  easily 
soluble  in  water,  but  insoluble  in  alkali  hydroxides.  It  evolves 
hydrogen  selenide  on  exposure  to  the  air,  or  when  treated  with  dilute 
acids;  melts  to  a  brown  liquid  when  warmed,  and  has  the  properties 
assigned  to  the  sodium  selenide  obtained  by  Fabre.  E.  C.  R. 

Helium  and  Argon.  By  Heinrich  Kayser  (Chem.  News,  1895,  72, 
89). — The  author  records  the  discovery  of  helium  in  the  free  state  in 
nature.  In  the  springs  of  Wildbad,  in  the  Black  Forest,  bubbles  of 
gas  rise  up,  which,  according  to  an  old  analysis  of  Fehling,  contain 
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96  per  cent,  of  nitrogen.  An  analysis  of  this  gas  showed  that  after 
sparking  with  excess  of  oxygen  and  removal  of  the  residual  oxygen 
with  pyrogallol,  a  residue  was  obtained  which  gave  the  spectra  of 
argon  and  helium,  the  latter  being  evidently  present  in  quantity. 
Runge  and  Pascben  found  two  substances  in  the  gas  from  cleveite 
and  broo^gerite,  and  both  these  elements  appear  to  be  represented  in 
the  Wildbad  gas.  As  a  place  has  here  been  found  in  which  the  two 
gases  represented  by  the  name  helinm  are  liberated  and  stream  into 
the  atmosphere,  it  follows  that  these  must  be  normally  present  in 
the  atmosphere.  The  author  has  found  this  to  be  the  case,  and  that 
argon  prepared  from  the  air  of  Bonn  contains  helium,  the  presence 
of  the  Da  line  in  the  spectrum  being  most  marked.  H.  C. 

A  Possible  Compound  of  Argon.  By  William  Ramsay  (Chem. 
Neics,  1895,  72,  51). — By  making  an  arc  between  two  thin  carbon 
rods,  in  an  atmosphere  of  argon  for  some  four  hours,  the  volume  of 
^:he  gas  increased  about  one-fifth,  and  was  not  altered  by  exposure  to 
-water,  to  caustic  soda,  or  to  ammoniacal  cuprous  chloride.  It  gave, 
in  addition  to  a  faint  argon  spectrum,  a  luminous,  finely  channelled 
-spectrum,  with  certain  lines  not  coincident  with  argon  lines  (see 
'•Crookes,  this  vol.,  ii,  2).  D.  A.  L. 

fluorides  and  Oxy fluorides  of  Potassium.  By  G.  March etti 
■"{Zeit.  anorg.  Chem.,  1895, 10,  66 — 73). — Anhydrous  potassium  titano- 
fluoride,  K^TiFe,  is  prepared  by  adding  the  theoretical  quantity  of 
potassium  hydrogen  fluoride  to  a  solution  of  titanium  dioxide  in  an 
excess  of  hydrogen  fluoride.  It  crystallises  in  small,  very  lustrous 
leaflets,  which  are  denser  than  the  crystals  of  the  hydrated  fluoride, 
K2TiF6,H20.  It  can  be  crystallised  without  change  from  hot  hydro- 
fluoric acid,  but  when  dissolved  in  water  it  is  completely  converted 
into  the  hydrated  salt.  Conversely,  when  the  hydrated  salt  is  dis- 
solved in  concentrated  hydrofluoric  or  hydrochloric  acid,  it  is  con- 
verted into  the  anhydrous  salt. 

The  normal  potassium  fluoride  compounds  of  niobium,  molybdenum, 
;and  tungsten,  of  the  formulae  Nb02F2,2KF,H20,  Mo02F2,2KF,H20, 
;and  W02F2,2KF,H20,  respectively,  behave  in  the  same  way. 

The  oxyfluoride  of  molybdenum,  Mo02F2,2KF,H20,  obtained  by 
:adding  the  theoretical  quantity  of  potassium  hydroxide  to  a  solution 
.of  molybdic  anhydride  in  hydrofluoric  acid,  taking  care  that  the  mix- 
ture remains  acid,  crystallises  from  hot  hydrofluoric  acid  in  short, 
lustrous  prisms  of  the  composition  Mo02F2,2KF.  The  salt  described 
by  Delafontaine  (Arch.  Sci.  Phys.,  1867,  30,  244),  Mo08F2,KF,H20, 
is  probably  a  mixture  of  the  two  preceding  salts,  and,  according  to 
ihe  author's  results  may  also  contain  the  oxyfluoride  MoOF4,KF. 

The  double  fluoride  of  tungsten,  W02F2,2KF,H20,  is  obtained  in  a 
similar  way  to  the  molybdenum  salt.  The  anhydrous  salt  crystallises 
jn  groups  of  large  tablets.  E.  C.  R. 

Some  Alkali  Phosphides.  By  C.  Hdgot  {Gowpi.  rend..,  1895, 
121,   206 — 208). — When  liquefied   ammonia   is   brought   in  contact 
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with  a  mixture  of  known  quantities  of  red  pliosphorus  and  sodium 
or  potassium,  the  sodammonium  or  potassamm.onium  which  is  first 
formed  is  decomposed  by  the  phosphorus  with  liberation  of  hjdro- 
j^en,  and  the  product  remains  in  solution  in  the  excess  of  ammonia. 
Potassium  yields  a  red  compound,  P5K,3NH3,  which  when  heated  at 
180°  loses  all  its  ammonia,  and  leaves  a  brownish-red  mass  of  the 
phosphide,  P5K.  Sodium  yields  a  red  product,  PgN'a.SNHa,  which  at 
180°  loses  all  its  ammonia,  and  leaves  the  phosphide  Pgi^^a.  The 
potassium  compound  is  not  obtained  quite  pure,  since  potassamide 
is  slightly  soluble  in  liquefied  ammonia,  but  this  difficulty  is  not 
experienced  in  the  case  of  the  sodium  compound.  Both  phosphides 
are  decomposed  by  moist  air,  with  liberation  of  hydrogen  phosphide. 
Their  other  properties  will  be  described  subsequently. 

C.  H.  B. 

Determination  of  the  Atomic  Weight  of  Zinc.  By  Theodorp] 
W.  EiCHARDS  and  Elliot  F.  Rogers  (Zeit.  anorg.  Chem.,  1895,  10, 
1 — 24). — The  authors  have  determined  the  atomic  weight  of  zinc 
from  the  ratio  of  silver  to  zinc  bromide  and  silver  bromide  to  zinc 
bromide. 

The  specific  gravity  of  zinc  bromide  was  found  to  be  4219  at 
20°.  The  zinc  bromide  employed  in  the  first  series  of  determinations 
was  prepared  by  dissolving  pure  zinc  oxide  in  pure  hydrogen  bromide, 
the  pure  zinc  oxide  being  prepared  by  dissolving  commercially  pure 
zinc  in  dilute  sulphuric  acid,  and  allowing  the  solution  to  remain 
some  weeks  in  contact  with  an  excess  of  the  metal.  The  filtered 
solution  is  then  slightly  acidified  with  sulphuric  acid  and  treated 
with  pure  hydrogen  sulphide  until  a  considerable  quantity  of  pare 
white  precipitate  is  formed,  and  the  filtrate  from  this  is  treated  with 
chlorine  water  and  fractionally  precipitated  with  pure  soda.  The 
first  precipitate,  which  contains  iron  and  manganese^  is  discarded,  but 
the  second  precipitate  after  being  well  washed  with  water,  is  dissolved 
in  pure  nitric  acid,  treated  with  an  excess  of  zinc  carbonate,  and 
filtered  ;  the  filtrate  is  treated  with  a  small  quantity  of  ammonium 
carbonate,  and,  after  filtration,  the  zinc  is  precipitated  with  ammo- 
nium carbonate.  The  basic  zinc  carbonate  thus  obtained  is  washed, 
heated  in  a  platinum  crucible  by  means  of  a  spirit  flame,  and  again 
washed  and  dried.  The  hydrogen  bromide  was  prepared  according  to 
well-known  methods,  and  purilied  by  fractional  distillation. 

In  the  determination  of  the  atomic  weight,  great  care  must  be 
taken  that  the  zinc  bromide  is  free  from  every  trace  of  water ;  the 
method  employed  is  that  already  described  by  the  author  for  the 
analysis  of  strontium  bromide  (Abstr.,  1895,  ii,  314).  The  pure 
recrystallised  or  sublimed  zinc  bromide  is  heated  for  some  time  in  a 
platinum  boat  in  a  current  of  nitrogen  containing  hydrogen  bromide, 
by  which  means  all  the  water  is  removed  without  the  slightest  forma- 
tion of  oxybromide  ;  the  dry  salt  is  then  quickly  transferred  to  a 
desiccator  and  weighed.  It  is  dissolved  in  water,  precipitated  with 
a  slight  excess  of  silver  dissolved  in  nitric  acid,  and  the  silver  brom- 
ide thus  obtained  is  collected  in  a  Gooch's  crucible,  and  weighed. 
In  a  second  series  of  determinations,   the  filtrate  was   concentrated, 
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and  the  excess  of  silver  determined  bj  precipitation  witli  hydro- 
bromic  acid.  The  first  series  of  five  experiments  gave  Zn  =  6o'459. 
The  second  series  of  four  experiments  gave  Zn  =  65'430  from  the 
ratio  Ag-i  :  ZnBrj,  and  Zn  =  65"425  from  the  ratio  2AgBr  :  ZnBr,. 
The  silver  bromide  obtained  in  the  last  four  experiments  gave  57*444! 
per  cent.  Ag,  which  shows  that  the  hydrogen  bromide  employed  was 
free  from  chlorine  and  iodine,  and  that  the  precipitate  contained  no 
included  zinc  bromide. 

In  the  third  series  of  experiments,  the  zinc  bromide  was  prepared 
by  dissolving  pure  electrolytic  zinc  in  pure  bromine.  A  solution  of 
zinc  sulphate  is  prepared  as  described  above,  but  after  the  treatment 
with  chlorine,  pure  soda  is  added,  until  a  small  precipitate  is  formed, 
and  the  mixture  is  allowed  to  remain  for  some  days,  shaking  occa- 
sionally ;  the  precipitate  is  th^n  filtered  off,  and  the  zmc  sulphate  crys- 
tallised from  hot  water.  The  solution  of  this  zinc  sulphate  after  being 
allow^ed  to  remain  two  days  in  contact  with  pure  electrolytic  zinc  in  a 
platinum  dish,  is  filtered,  treated  with  ammonia,  and  electrolysed  with  a 
current  of  1  to  1^  amperes  ;  the  zinc  crystals  formed  being  washed  with 
ammonia,  then  with  hydrochloric  acid,  and  finally  with  water.  The 
zinc  is  then  dissolved  in  bromine,  the  solution  filtered  through 
asbestos,  and  the  excess  of  bromine  eliminated  by  heating  on  the 
water  bath  ;  finally  the  zinc  bromide  is  either  sublimed  or  distilled 
in  a  special  apparatus  which  is  figured  in  the  original  paper,  and 
80  arranged  that  the  sample  to  be  analysed  is  collected  in  plati- 
num vessels.  The  zinc  bromide  is  first  dried  at  a  gentle  heat  in 
an  atmosphere  of  carbonic  anhydride,  then  at  a  temperature  slightly 
above  its  melting  point  in  carbonic  anhydride  mixed  with  hydrogen 
bromide,  and  finally  at  150°  in  a  carrent  of  air  until  the  exit 
gases  show  no  trace  of  carbonic  anhydride  or  hydrogen  bromide.  It 
is  then  weighed,  dissolved  in  water,  and  precipitated  in  the  dark  with 
silver  dissolved  in  nitric  acid  ;  two  equiA^alent  solutions  of  silver  and 
hydrogen  bromide  are  employed  to  determine  the  point  at  which 
an  opalescence  of  equal  intensity  is  produced  in  the  clear  supernatant 
liquid.  Finally  a  slight  excess  of  silver  nitrate  is  added,  and  the  pre- 
cipitate collected  in  a  Gooch's  crucible  and  weighed.  The  mean  of 
three  experiments  gave  Zn  =  65*402  from  the  ratio  ZnBra  ;  2Ag,  and 
the  mean  of  three  other  experiments  gave  Zn  =  65*406  from  the 
ratio  ZnBra  :  2AgBi-. 

The  author  concludes  that  when  0  =  16  the  most  probable  value 
for  the  atomic  weight  of  zinc  is  65*40.  E.  C.  R. 

Electrolytic  Preparation  of  Zinc  and  Lead.  By  Richard 
LORENZ  (Zeit.  anorg.  Chem.,  1895, 10,  78 — 116). — Electrolysis  of  Fused 
Zinc  Chloride. — The  chief  difficulty  to  be  overcome  in  the  electrolysis 
of  zinc  chloride,  is  to  obtain  the  salt  entirely  free  from  water. 
The  zinc  chloride,  which  still  contains  water,  is  placed  in  a  V-*'^^® 
of  combustion  glass,  and  heated  to  quiet  fusion.  A  carbon  electrode 
is  placed  in  each  arm  of  the  tube.  Directly  the  current  is  started,  a 
brisk  evolution  of  gas,  due  to  the  presence  of  water,  takes  place  at  both 
electrodes ;  the  gas  evolved  at  the  positive  electrode  is  at  the  com- 
mencement hydrogen  chloride,  but  after  some  time  chlorine  is  evolved  ; 
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meanwliile  the  evolution  of  ^as  at  the  negative  electrode  diminishes, 
and  zinc  begins  to  be  deposited.  During  the  deposition  of  the  first 
few  drops  of  metal,  a  brisk  evolution  of  hydrogen  takes  place  at  the 
negative  electrode.  As  the  zinc  which  is  deposited  at  first  is  not  pure, 
but  contains  lead  and  other  metals  which  may  be  present,  the  molten 
electrolyte  is  poured  off  into  a  similar  \/-tubo  as  soon  as  the  less  posi- 
tive metals  have  been  deposited,  and  the  electrolysis  is  continued ;  pure 
zinc  is  then  deposited.  The  electrolyte,  which  now  consists  of  pure 
zinc  chloride,  is  a  clear,  limpid,  highly  refractive  liquid,  under  which 
the  molten  zinc  appears  like  mercury.  It  solidifies,  on  cooling,  to  a 
white,  porcelain-like  mass,  and  is  the  most  hygroscopic  substance  the 
author  has  worked  with. 

Fused  lead  chloride  is  easily  electrolysed  in  a  similar  way. 
Fused  cadmium  chloride  is  not  so  easily  electrolysed ;  chlorine  is  at 
once  evolved  at  the  anode,  and  at  the  cathode  brownish- black  clouds 
which  dissolve  in  the  electrolyte,  whilst  a  small  quantity  of  cadmium 
is  deposited.  The  electrolyte  contains  a  lower  chloride  of  cadmium, 
which  can  be  obtained  as  a  crystalline  metallic  powder  by  lixiviating 
the  electrolyte  with  water ;  this  compound  is  difficult  to  dissolve  in 
hydrochloric  acid,  and  the  solution  does  not  at  first  give  a  precipitate 
with  hydrogen  sulphide,  but,  after  eome  time,  a  yellow  precipitate  is 
suddenly  deposited. 

In  the  electrolysis  of  fused  silver  chloride,  the  silver  is  deposited 
as  a  brown  mass,  and  when  a  small  quantity  of  melted  zinc  or  lead  is 
placed  in  contact  with  the  cathode,  the  silver  dissolves  in  the  molten 
metal.  Silver  chloride  dissolves  in  zinc  and  lead  chlorides,  and,  on 
subjecting  the  mixture  to  electrolysis,  the  silver  is  deposited  first. 
The  silver  is  also  deposited  when  a  zinc  rod  is  placed  in  molten  zinc 
chloride  containing  silver  chloride. 

Copper  chloride,  dissolved  in  zinc  chloride,  in  which,  however,  it 
is  ouiy  slightly  soluble,  can  be  electrolysed  by  employing  a  cathode 
of  molten  zinc,  when  all  the  copper  is  obtained  as  a  zinc  copper 
alloy. 

Mixtures  of  zinc,  silver,  lead,  copper,  and  cadmium  chlorides  on 
fusion  give  colourless  electrolytes,  which  are  easily  manipulated. 
The  addition  of  lead  chloride  to  zinc  chloride  greatly  increases  the 
ease  with  which  the  fused  salt  is  dehydrated  by  heat  alone,  and  mag- 
nesium and  calcium  chloride  produce  the  same  effect.  When  such 
mixtures  of  fused  metallic  chlorides  are  electrolysed,  the  metals  are 
deposited  one  after  the  other,  and  can  be  obtained  pure  by  fractional 
electrolysis. 

With  a  mixture  of  lead  and  zinc  chlorides  containing  cadmium 
chloride,  after  20  ampere-minutes,  the  metallic  regulus  contained 
9734  per  cent,  lead,  1'35  per  cent  cadmium,  and  1*30  per  cent,  zinc; 
after  175  ampere-minutes,  it  contained  1'30  per  cent,  lead,  2'55  per 
cent,  cadmium,  and  96*15  per  cent,  zinc,  and  after  335  ampere- 
minutes,  pure  zinc  was  deposited.  With  a  mixture  of  lead,  silver, 
and  zinc  chlorides,  a  separation  of  the  silver  and  lead  cannot  be 
obtained ;  after  25  ampere-minutes,  the  regulus  contained  606  per 
cent,  silver,  8  per  cent,  lead,  and  75  per  cent,  zinc ;  after  7*5  ampere- 
minutes,  80  per  cent.,  5  per  cent.,  and  14  per  cent,  respectively,  and 
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after  27*5  ampere-minutes,  0'49  per  cent.,  96*96  per  cent.,  and  2*5  per 
cent. ;  after  172"5  ampere-minntes,  pure  zinc  was  obtained.  With  a 
mixture  of  zinc  and  silver  chlorides,  and  employing'  a  cathode  of 
molten  lead,  the  silver  was  easily  separated  ;  with  a  cathode  of 
molten  zinc,  however,  after  330  ampere-minutes,  the  electrolyte  still 
contained  traces  of  silver.  With  a  mixture  of  copper  and  zinc 
chlorides,  and  employing  a  cathode  of  molten  zinc,  copper  is  deposited 
at  once,  before  the  current  is  started,  and  after  90  ampere-minutes- 
pure  zinc  is  obtained. 

A  large  number  of  experiments,  fully  described  in  the  original 
paper,  show  that  09  volt  is  sufficient  to  deposit  zinc  by  this 
method,  and  a  slightly  lower  voltage  to  deposit  lead.  The  deposition 
of  zinc  is  theoretical,  435'89  ampere-minutes  deposited  9  grams^ 
wbereas,  theoretically,  8*86  ^rams  should  have  been  deposited. 

The  author  bases  a  method  of  winning  zinc  and  lead  from  their 
ores  on  the  results  of  the  above  experiments.  Ores  containing  chiefly 
zinc,  with  lead  and  small  quantities  of  silver  and  cadmium,  are 
roasted  and  treated  with  hydrochloric  acid.  When  excess  of  acid  is 
employed,  the  iron  and  aluminium  are  precipitated  from  the  solution 
by  the  addition  of  zinc  oxide,  and  the  purided  liquor  evaporated  and 
the  residue  fused.  Ores  which  contain  chiefly  lead  are  treated  with 
dilute  acetic  acid,  and  the  lead  and  silver  precipitated  from  the  solu- 
tion by  the  addition  of  sufficient  hydrochloric  acid.  After  separa- 
tion of  the  lead  and  silver  chlorides,  the  liquor  is  again  used  to- 
lixiviate  fresh  portions  of  ore  until  it  becomes  saturated  with  zinc 
acetate.  The  acetic  acid  is  then  removed  by  treating  the  liquor  with 
hydrogen  chloride  and  distilling,  and  again  used  with  fresh  portions 
of  the  ore.  A  description  of  an  apparatus  suitable  for  carrying  out  the 
operation  on  a  technical  scale  is  given.  The  chlorine  evolved  during^ 
the  electrolysis  is  converted  into  hydrochloric  acid  by  the  method 
described  by  the  author  (this  vol.,  ii,  17).  E.  C.  R. 

Chromates  and  Dichromates  of  the  Heavy  Metals.  By  Jul. 
ScHULZE  (Zeit.  anorg.  Clicm.,  1895,  10,  148 — 154). — In  contradiction 
of  the  results  obtained  by  Kriissand  linger  (Abstr.,  1895,  ii,  355),  the 
author  has  obtained  the  following  chromates  and  dichromates  in  a 
crystalline  form. 

Copper  dichromate,  CuCr-^O?  +  21100,  is  obtained  by  saturating  a 
cold  solution  of  chromic  acid,  previously  freed  from  sulphuric  acid, 
with  copper  carbonate,  and  evaporating  the  greenish-brown  solution 
under  the  air  pump.  It  separates  in  very  lustrous,  black  crystals,  is 
slightly  hygroscopic,  and  dissolves  easily,  and  without  decomposition,. 
in  cold  water;  when  heated  with  water,  however,  it  decomposes,  and 
is  partially  converted  into  a  brown  compound.  It  is  identical  with 
the  salt  described  by  Droge  (Annalen,  101,  39). 

Copper  chromate  is  obtained  by  heating  the  dichromate  with  copper 
oxide  in  a  sealed  tube  at  220°.  It  crystallises  in  minute,  brownish, 
transparent  prisms,  insoluble  in  water,  but  easily  soluble  in  acid» 
or  in  chromic  acid  ;  when  boiled  with  water,  it  gradually  decomposes,. 
and  yields  the  dichromate  and  the  salt  3CuO,Cr03  +  2H2O. 

Cadmium  dichromate,  CdCrgOr  +  H2O,  obtained  in  the  same  way 
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as  the  copper  saU,  separates  in  oranf^e-brown,  cubic  crystals,  and 
dissolves  easily,  and  without  decomposition,  in  water. 

Cadmium  chromate,  obtained  by  heating  the  dichromate  with 
cadmium  hydroxide,  in  a  sealed  tube,  at  200°,  separates  as  a  bright, 
orange-yellow  powder,  which  appears  crystalline  under  the  micro- 
scope. When  boiled  with  water,  it  yields  the  dichromate  and  a 
brownish-yellow  powder.  The  tiltrate  obtained  in  the  preparation  of 
the  chromate,  when  allowed  to  remain  for  some  time,  deposited 
crystals  containing  2H2O,  and  this  is  the  only  chromate  of  the  heavy 
metals  which  contains  water  of  crystallisation. 

Zinc  dicliromate,  ZnCrjOv  +  3H3O,  crystallises  in  dark,  reddish- 
brown,  crystalline  crusts,  and  has  similar  properties  to  the  above 
salts.  Zinc  chromate  is  obtained  as  a  fine  powder,  which  appears- 
crystalline  under  the  microscope;  it  is  insoluble  in  water,  easily 
soluble  in  acids,  and  is  decomposed  by  boiling  with  water,  yielding  the 
dichromate  and  a  greyish -yellow,  crystalline  basic  chromate. 

Manganese  carbonate  dissolves  in  a  cold  solution  of  chromic  acid 
in  the  proportion  of  1  to  2,  but  the  product  obtained  on  evaporation 
was  not  crystalline.  It  formed  a  black  pov/der  containing  chromicr 
oxide.  Cobalt  and  nickel  oxides  also  dissolve  easily  in  a  cold  solution 
of  chromic  acid  in  the  ratio  of  1  to  2. 

The  author  has  attempted  to  prepare  a  chromic  acid  alum  by 
adding  potassium  chromate  to  a  solution  of  alumina  in  chromic  acid, 
but  in  ail  cases  potassium  dichromate  was  formed.  E.  C.  B. 

Carbides  of  the  Metals  of  the  Rare  Earths.  By  Otto  Petters- 
SON  {Ber.,  1895,  28,  2419— 2422).— When  the  oxides  of  yttrium  and 
lanthanum  are  mixed  with  powdered  carbon  and  reduced  in  a  carbon 
crucible  in  the  electric  arc,  carbides  of  the  formula MC2  are  produced. 
The  end  of  the  reduction  is  rendered  evident  by  the  appearance  of 
flames,  arising  from  the  vapour  of  the  metal,  which  show  a  very 
brilliant  spectrum,  in  which  the  most  conspicuous  lines  are  reversed. 
The  carbides  are  cr^ystalline  and  brittle,  and  have  a  golden  yellow 
colour  when  freshly  broken,  but  the  surface  is  almost  as  rapidly  at- 
tacked by  the  moisture  of  the  air  as  a  fresh  surface  of  metal  lie 
sodium,  a  thin  grey  layer  of  oxide  being  formed.  They  are  decom- 
posed by  water  wdth  evolution  of  hydrogen  and  carburetted  hydrogen, 
the  hydroxide  of  the  metal  and  graphitic  carbon  being  deposited. 
Yttrium  carbide  has  the  sp.  gr.  4-185,  whilst  that  of  lanthanum 
carbide  is  4*718;  both  of  there  carbides  contain  2 — 3  per  cent,  of 
graphitic  carbon,  which  has  not  been  included  in  the  composition 
on  which  the  formula  is  based.  Drawings  are  given  of  the  simple- 
electric  furuacc  employed.  A.  H. 

Crystallised     Anhydrous     Manganese     Sulphide.        By    A. 

MouRLOT  {Compt.  rend.,  1895,  121,  20ii— 203).— When  well  dried, 
amorphous  manganese  sulphide,  mixed  with  a  small  quantity  of 
sulphur,  is  subjected  to  the  action  of  an  arc  from  a  current  of  40 
amperes  and  20  volts  for  about  20  minutes,  the  upper  part  of  the 
fused  mass,  after  cooling,  is  distinctly  crystalline.  With  more 
powerful  currents,  the  sulphide  does    not  crystallise  so  well.     The 
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action  of  carbon  bisulpbide  and  hydrogen  sulphide  at  a  bigh  tempera- 
ture on  manganese  prepared  in  the  electrical  furnace  yields  the 
amorphous  sulphide  only. 

The  crystallised  sulphide  is  in  the  form  of  small,  transparent, 
deep  green  octahedra,  which  have  no  action  on  polarised  liirht ;  sp. 
gr.  =  3*92,  hardness  =  3*5  to  4.  The  fused  sulphide  is  sufficiently 
hard  to  scratch  quartz  ;  sp.  gr.  =  4*06.  The  crystallised  sulphide, 
prepared  in  the  manner  indicated,  is  identical  in  composition  and 
physical  properties  with  alahandine ;  it  has  practically  the  same 
chemical  properties  as  the  amorphous  sulphide,  but  is  less  readily 
attacked  by  reagents.  Fluorine  has  no  action  on  it  in  the  cold,  but 
attacks  it  below  a  red  heat  with  incandescence  and  the  production  of 
white  fumes.  Hydrogen  is  without  action  on  the  sulphide  at  1200°, 
and  carbon  does  not  reduce  it  under  the  influence  of  an  arc  from  a 
current  of  1000  amperes  and  50  volts.  C.  H.  B. 

Compounds  of  Ferrous  Chloride  and  Nitric  Oxide.    By  Y. 

Thomas  (Compt.  rend.,  1895,  121,  204— 206).— The  three  compounds 
of  ferrous  chloride  and  nitric  oxide  (Abstr.,  1895,  ii,  271)  have  no 
appreciable  tension  of  dissociation  at  the  ordinary  temperature  either 
in  a  vacuum  or  in  a  current  of  a  carefully  dried,  inert  gas.  Water 
dissolves  the  compound,  re.^Cl4,2NO,  without  any  evolution  of  gas, 
and  no  gas  is  evolved  if  the  other  two  compounds  are  added  to  a 
large  proportion  of  water  ;  but  if  water  is  allowed  to  drop  on  the 
solid  compounds,  gas  is  liberated  in  large  quantity.  Potassium 
hydroxide  or  ammonia  behaves  similarly  with  all  three  compounds, 
and  produces  a  greyish-whife  precipitate  which  rapidly  becomes 
bluish-green  and,  finally,  black.  There  is  no  liberation  of  gas,  and 
the  liquid  contains  neither  a  nitrate  nor  a  nitrite,  nor  ammonia; 
the  solutions  obtained  by  Gay's  methods  (Abstr.,  1885,  1109),  on  the 
other  hand,  evolve  large  quantities  of  a  mixture  of  nitrous  oxide  and 
nitrogen.  When  the  black  precipitate,  produced  by  alkalis  in  solu- 
tions of  the  solid  compounds,  is  placed  in  a  vacuum,  it  gives  off  a 
considerable  quantity  of  almost  pure  nitrogen.  If  a  solution  of  the 
compound  Fe2C]4,2NO  is  precipitated  with  silver  nitrate,  there  seem 
to  be  indications  of  the  formation  of  silver  hyponitrite  ;  but  this  sup- 
position could  not  be  confirmed,  and  the  phenomena  are  not  shown  by 
the  other  two  compounds.  Nitric  oxide  is  only  very  slowly  absorbed 
by  solutions  of  the  compounds  Fe2Cl4,]SrO  and  5Fe2(Jl4.NO,  and  seems 
to  act  as  an  oxidising  agent.  C.  H.  B. 

Ammonia  and  the  Chlorides  of  Iron.  By  Alfred  S.  Miller 
(Amer.  Chem.  J.,  1895,  17,  570 — 571). — Anhydrous  ferric  chloride 
will  absorb  6  mols.  of  ammonia,  forming  the  compound  FeClajGNHg 
at  ordinary  temperatures ;  five  mol.  are  retained  in  a  perfectly  dry 
atmosphere  at  the  ordinary  temperature,  but  at  100°  the  compound 
becomes  FeCl3,4NH3.  The  ammonia  compound  is  not  deliquescent, 
and  is  insoluble  in  water,  but  loses  ammonia  and  chlorine  when 
washed;  it  dissolves  in  mineral  acids,  yielding  red  solutions.  The 
compound  showed  a  gradual  dissocintion  (sic)  with  formation  of 
ammonium  chloride,  from  100°  to  280°  ;  just  below  280°,  it  was-entirely 
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dissociated.     The  compound  absorbs  dry  chlorine  with  a  considerable 
development  of  heat. 

Ferrous  chloride  absorbs  approximately  6  mols.  of  ammonia  at  the 
ordinary  temperature,  forming  a  white  powder,  FeCl2,6N'H3,  which 
readily  oxidises  in  air.  Whea  heated  at  100°  in  hydrogen,  the  com- 
pound became  FeCl2,2NH3.  A.   G.  B. 

Chromium  Sulphate.  By  Albert  Recoura  (Ann.  Chim.  Phys., 
1895,  [7],  4,  494 — 527). — This  paper  is  mainly  2i  resume  of  work  pre- 
viously published  elsewhere  (compare  Abstr.,  1891,  1430;  1892,  411 
and  783;  1893,  ii,  470  and  528  ;  1894,  ii,  382). 

It  is  shown  that  when  a  solution  of  the  violet  chromium  sulphate 
is  heated  for  some  time  at  100°,  it  becomes  fjreen,  and  that  the  solu- 
tion then  contains  free  sulphuric  acid  and  a  basic  salt  formed  accord- 
ing to  the  equation  2Cr2(S04)3  +  H^O  =  Cr40(S04)5  +  H2SO4.  The 
salt  thus  formed  is  the  sulphate  of  a  radicle  [Cr40(S04)4](OH)2, 
which  the  author  terms  sulphochromyl  hydroxide.  The  violet  sulphate, 
Cr2(S04)3  -I-  I8H2O,  when  heated  to  90°  loses  water,  and  gives  the 
compound  Cr2S30i2  -r  8H2O,  which  is  neither  a  sulphate  nor  yet  a 
chromium  salt.  The  same  compound  may  be  obtained  from  a  solu- 
tion of  the  violet  salt ;  it  is  characterised  by  the  ease  with  which  it 
unites  with  1,  2,  or  3  mols  of  sulphuric  acid  or  of  a  metallic  sulphate, 
thus  giving  rise  to  the  chromosulphuric  acids  and  the  chromo- 
sulphates.  Under  special  conditions,  this  compound  can  also  unite 
with  5  or  6  mols.  of  sulphuric  acid,  yielding  compounds  with  quite 
distinct  constitutions  and  properties.  The  latter  compounds  are 
much  less  stable  than  the  chromosulphuric  acids;  they  lose  sul- 
phuric acid  at  140°,  and  yield  sulphochromic  hydroxide, 

[Cr20.(S03)4](OH)2. 

This  is  an  acid  of  chromium  which  is  characterised  by  the  insolu- 
bility of  all  its  salts.  J.  J.  S. 

Molybdenum  Dihydroxychloride.  By  Ad.  Yandenberghe 
(Zeit.  anorg.  Chem.,  1895,  10,  47 — 59). — The  author  has  determined 
the  molecular  weight  of  molybdenum  dihydroxychloride  by  means  of 
the  boiling  point  and  fieezing  point  methods  with  the  object  of  de- 
termining its  constitution.  The  compound  is  prepared  h}^  heating 
raolybdic  anhydride  at  200°  in  a  current  of  dry  hydrogen  chloride ;  it 
fiublimes  in  lustrous,  white  crystals,  and,  when  slowly  cooled,  in  beau- 
tiful, bright  yellow  needles,  and  is  very  hygroscopic. 

The  determination  of  the  molecular  weight  by  means  of  the  boiling 
point  method  was  performed  in  a  moditication  of  Beckmann's  appa- 
ratus, and  the  molecular  weight  calculated  from  the  formula  M  =  Kpllt. 
With  ether  and  acetone  as  solvents,  the  numbers  obtained  agree  with 
the  theoretical  value,  217,  assuming  that  the  compound  is  an  atomic 
compound  of  the  constitution  MoO(OH)2Cl2,  that  is,  the  action  of 
hydrogen  chloride  on  molybdic  anhydride  is  analogous  to  its  action  on 
sulphuric  anhydride.  With  methylic  and  ethylic  alcohols  as  solvents, 
a  smaller  molecular  weight  w^as  obtained  corresponding  with  that 
required  if  the  compound  is  dissociated  into  its  ions,  CI  and  M0O3H2CI! 
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The  determination  of  tbe  molecular  weight  by  the  freezing?  point 
method,  using  anhydrous  acetic  acid,  gave  results  agreeing  with  the 
numbers  obtained  with  methylic  alcohol  by  the  boiling  point  method  ; 
with  water  as  the  solvent,  however,  numbers  were  obtained  closely 
approaching  54*2,  which  is  the  number  required,  assuming  that  the 
compound  is  dissociated  into  the  ions  CI,  CI,  H  and  0!Mo'OH*0. 

The  author  has  attempted,  without  success,  to  determine  the 
vapour  density  of  the  compound;  it  is  already  dissociated  at  ]5&° 
and  181°.  *  E.  C.  R. 

Molybdenum  Bronzes.  By  Alfred  Stavenhagex  and  E.  Engels 
(Ber.,  1895,  28,  2280— 2281).— When  acid  sodium  molybdate, 
Na6Mo70o4,  is  fused  and  submitted  to  electrolysis,  a  substance  is 
formed  which  crystallises  in  quadratic  prisms  of  a  deep  blue  colour. 
It  is  insoluble  in  hydrochloric  acid,  but  dissolves  in  aqua  regia  and  in 
alkalis.  The  substance  contains  6  per  cent,  of  sodium  and  62' 7  per 
cent,  of  molybdenum,  and  is  looked  on  by  the  authors  as  a  sodium, 
molybdenum  bronze.  A.  H. 

Preparation  of  Tin  Tetrachloride  in  large  Quantities.    By 

Richard  Loke>,'Z  (Zeit.  anorg.  Chem.,  1895,  44 — 46). — Tin  tetra- 
chloride is  most  easily  prepared  by  the  action  of  chlorine  on  tin  at  the 
ordinary  temperature.  The  most  suitable  apparatus  is  a  tube  closed 
at  one  end,  6  to  6  cm.  wide,  and  75  to  100  cm.  long,  fitted  with  a 
condenser  and  a  tube,  by  means  of  which  dry  chlorine  can  be 
passed  to  the  bottom  of  the  tube,  where  it  bubbles  through  a  little  tin 
tetrachloride.  The  tube  is  filled  nearly  to  the  top  with  granulated 
tin.  1^  to  2  kilos,  of  the  tetrachloride  are  easily  prepared  in  about 
one  hour.     The  product  is  pure,  and  boils  at  114°.  E.  C.  R. 

Chemistry  of  the  Cyanide  Process  for  the  Extraction  of 
Gold  from  its  Ores.  By  Geoege  A.  Goyder  (Chem.  Neius,  1895,  72, 
80 — 82,  95 — 97). — The  amount  of  simple  cyanide  in  a  solution  con- 
taining certain  double  cyanides,  such  as  the  zinc  potassium  cyanide 
in  the  final  solution  of  the  cyanide  process,  cannot  be  accurately 
estimated  by  titration  with  standard  silver  nitrate  in  the  presence  of 
a  little  potassium  iodide,  because  the  final  reaction  is  indistinct,  and, 
moreover,  an  amount  of  silver  nitrate  is  used  up  by  these  double 
cyanides,  which  increases  continuously  with  the  temperature,  with 
the  amount  of  fresh  simple  cyanide  added,  and  with  the  dilution. 
The  author  has  observed  that  hj'drocyanic  acid  does  not  decolorise 
phenolphthale'in,  that  potassium  cyanide  is  alkaline  to  it,  and  that 
the  double  cyanides  are  neutral,  and  on  this  has  based  the  following 
method  of  testing  the  final  liquors  for  simple  cyanide,  which,  how- 
ever, is  not  applicable  in  the  presence  of  caustic  alkalis  or  alkali 
carbonates;  alkali  hydrogen  carbonates  do  not  interfere.  100  c.c. 
of  the  solution  is  titrated  with  decinormal  hydrochloric  acid,  using 
1  c.c.  of  005  per  cent,  solntion  of  phenolphthalem  as  indicator,  1  c.c. 
of  acid  =  00065  per  cent,  of  potassium  cyanide.  The  estimation 
of  all  the  cyanides,  except  the  iron,  mercury,  or  copper  potassium 
cyanides,   mny  be  efiected  by  the  silver  method  if  the  solution  be 
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mixed  with  half  its  volume  of  5  per  cent,  caustic  soda,  filtered,  and 
about  15  c.c.  of  the  filtrate  taken  for  titration. 

The  following  are  the  numbers  per  cent,  obtained  from  the  analysis 
of  the  final  solution  from  the  treatment  of  the  Mount  Torrens  ore  by 
the  cyanide  process.  Cii  00030,  Zn  00178,  Fe  O-QOBl,  Ca  0-0145, 
Mcr  0-0042,  K  0-0609,  Na  0-0615,  CI  0-0875,  CN"  00477,  SO3  0-0401, 
CO2  0-0333,  and  traces  of  Co,  Hg,  Ag,  and  Au.  iSTumbers,  too,  are 
given  showing  how  the  progress  of  the  extraction  may  be  followed  by 
observing  the  strength  of  the  outflowing  solution. 

Data  are  also  furnished  showing  that  without  further  comminu- 
tion little  or  no  gold  can  be  extracted  by  potassium  cyanide  from  the 
tailings.  Furthermore,  it  is  shown  that  hydrocyanic  acid  in  the 
presence  of  air,  and  the  double  cyanides  of  zinc  and  potassium  and  of 
copper  and  potassium  exert  a  solvent  action  on  gold,  but  that  the  cor- 
responding mercury  salt  does  not.  Allowing  one  lot  of  cyanide  solution 
to  drain  away  from  the  ore  undergoing  extraction  before  adding  a 
fresh  lot  was  found  to  be  destructive  to  the  cyanide  without  commen- 
surate benefit.  The  destructiveness  of  ferrous  and  other  soluble 
metallic  salts  is  commented  on.  D.  A.  L. 
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The  Crystalline  Form  of  chemically  simple  Substances.  By 
Fkiedrich  Rinne  {Zeit.physikal.  Chem.,  1895, 16,  529 — 545). — Retgers 
has  pointed  out  that  most  elements  and  diatomic  compounds,  as  well  as 
many  triatomic  compounds,  crystallise  either  in  the  regular  or  in  the 
hexagonal  system  (Abstr.,  1894,  ii,  348)  ;  he  has,  however,  failed  to 
recognise  any  further  relation  between  this  chemical  simplicity  and 
the  crystalline  form.  The  author  finds,  however,  that  such  substances 
belonging  to  the  hexagonal  system  fall  into  three  groups,  each  char- 
a-cterised  by  similarity  of  crystal  angles  and  habit.  (1)  The  mag- 
nesium type  with  a  :  c  about  1 :  16,  and  of  hexagonal  symmetry;  this 
group  includes  zinc  oxide,  ice,  tridyraite  (SiOj,  greenockite  (CdS), 
niccolite  (NiAs),  lead  iodide,  &c.  (2)  The  arsenic  type  with  a  :  c 
about  1  :  1-3,  and  of  rhombohedral  symmetry;  this  includes  bismuth, 
-sulphur,  tellurium,  zinc,  graphite,  millerite  (NiS),  &c.  (3)  The 
quartz  type  with  a :  c  about  1 :  I'l,  and  also  of  rhombohedral  sym- 
metry ;  cinnabar  falling  in  this  group.  Of  elements  and  simple 
compounds  belonging  to  the  tetragonal  system,  an  a-tin  type  and  a 
•rutile  type  are  distinguished  on  the  same  lines.  Some  less  simple 
compounds  and  also  some  pseudo-hexagonal  substances  can  be  referred 
to  these  types.  Retgers's  criticism  of  the  author's  views  {Zeit. 
jphysikal.  Chem.,  14,  522)  are  discussed.  L.  J.  S. 

Silver  Minerals  of  the  Australian  Broken  Hill  Consols 
Mine.  By  George  Smith  (Journ.  and  Proc.  Eoy.  Soc,  N.8.  IV.,  1893, 
27,  S6S — 375). — This  mine,  which  is  very  rich  in  silver  minerals,  is 
where  the  new  mineral  willyamite  (this  vol.,  ii,  31)  was  found. 
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Dyscrasite  occui's  in  large  masses,  sometimes  weighing  23  cwt.  and 
containing  80 — 83  per  cent,  of  silver  ;  the  more  common  proportions 
of  silver  and  antimony  in  this  ore  are  AgaSb,  AgiSb,  AafeSb,  Ag,.jSb. 

Arqentite  is  rare;  a  typical  impure  specimen  gave  78 per  cent. of  silver. 

Stephanite  occurs  only  in  small  quantity,  a  specimen  of  sp.  gr. 
G"23  gave  67'1  per  cent,  of  silver. 

Pyrargyrite,  amorphous,  gave  56'3  per  cent,  of  silver. 

Sternhergife  occurs  with  dyscrasite  and  pyrargyrite,  it  is  of  a 
bronze  colour,  with  a  blue  tarnish ;  sp.  gr.  4!*34 ;  it  gave  33'94  Ag, 
30'76  Fe,  and  a  little  antimony. 

Stromeyerite  is  the  principal  ore  of  this  mine  ;  it  is  never  crystalline  ; 
contains  about  30  per  cent,  of  silver,  and  often  a  little  antimony. 

Argentiferous  teirahedrite  is  also  an  abundant  ore,  it  usually  contains 
about  20  per  cent,  of  silver;  the  richer  ore  (in  silver)  is  lighter  in 
colour  and  brighter  in  lustre 'than  the  poorer. 

Brorigniardite  is  very  rare,  it  occurs  with  stromeyerite ;  the  purest 
is  crypto-crystalline  and  resembles  argentite ;  it  is  encrusted  with 
grey  lead  carbonate,  into  which  it  has  been  altered ;  it  contains  34^ 
per  cent,  of  silver. 

Antimonial  silver  chloride;  pure  silver  chloride  and  bromide  are 
comparatively  rare  in  this  mine,  the  larger  masses  are  always  anti- 
monial, of  a  grey  colour  and  with  about  35  per  cent,  of  silver. 
Some  of  the  masses  enclose  veins  of  the  ordinary  chloride,  and 
patches  of  dyscrasite,  from  the  latter  of  which  the  mineral  has  pro- 
bably been  derived. 

Bournonite  is  massive  and  impure,  with  5  to  7  per  cent,  of  silver,  due 
to  admixture  of  argentiferous  tetrahedrite.     A  sample  of  the  ore  gave 

Pb.         Cu.  Sb.         Fe.        Ag.  S.         Insol.       Moisture  [by  dlEf.]. 

290      89      25-0      3*0      5-7       225       3-0  [29] 

Chlorargyrite  gave  73*1  percent,  of  silver. 

lodyrite  is  fairly  plentiful,  always  occurring  in  limonite. 

Galena  CO ntsims  varying  amounts  of  silver,  and  has  65  to  83  per 
cent,  of  lead ;  it  is  often  altered  to  anglesite,  this  being  afterwards 
altered  to  cerussite.     Also  Johnstonite  ? 

Cerussite  contains  about  60  per  cent,  of  lead;  silver  is  also  present. 

The  vein  stuff  of  the  mine  is  calcite  and  siderite,  which  in  the 
upper  parts  is  replaced  by  limonite.  Copper  ores  only  occur  in  small 
quantity.  About  50  minerals  are  mentioned  or  shortly  described, 
amongst  them  being  vanadiuite,  volgerite.  and  native  sulphur. 

L.  J.  S. 

Lorandite,  a  new  Thallium  Mineral.  By  Jozsef  A.  Krennek 
{Math,  es  Termeszett.Ertedtb,  1894, 12,  471,  and  Ber.  ausJJng.,  1895  ;  12, 
262). — This  new  and  rare  mineral  occurs  as  tabular  or  short  pris- 
matic, mono-symmetric  crystals  on  realgar  at  Allchar,  Macedonia; 
the  colour  is  cochineal-  to  kermesite-red,  and  the  crystals  are  trans- 
parent, and  can  be  bent  like  selenite.  Analysis  gave 
S.  As  (calc.  from  loss).  Tl. 

19-02  (21-47)  .  59-51 

This  agrees  with  the  formula  TlAsSa.  L.  J.  S. 
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Composition  of  Kermesite.  By  Henri  Baubigny  (Compt.  rend., 
1894,  119,  737— 740).— Partial  analysis  gave  Sb  75-13,  S  20  04  per 
cent.  This  ao^rees  with  the  formula  Sb20S2,  or  2Sb2S3,Sb203,  which 
was  deduced  from  the  early  analysis  of  H.  Rose,  the  only  one  that 
has  been  previously  made  of  the  mineral.  Tartaric  acid  solution 
had  practically  no  action  on  the  mineral.  L.  J.  S. 

"Willyamite,  a  New  Mineral  from  Broken  Hill,  N.S.W. — By 

Edward  F.  Pittman  (Zeit.  Kryst.  Min.,  1895,  25,  291  ;  from  Joum.  and 
Proc.  B,oy.  Soc.,N.S.W.,  1893',  27,  366— 368).— This  new  mineral  was 
found  with  dyscrasite  in  a  calcite  and  siderite  vein.  The  crystal 
system  is  regular,  and  there  is  a  perfect  cubic  cleavage ;  fracture 
uneven.  Colour  between  tin- white  and  steel-grey;  lustre  metallic  ; 
streak  greyish-black.  H  =  5 J ;  sp.gr.  6-87.  Analysis  by  J.  C.  H. 
Mingaye,  gave 


Sb. 

Co. 

Ni. 

S. 

Total, 

1.  56-85 

13-92 

13-38 

15-64 

99-79 

11.  56-71 

13-84 

13-44 

15-92 

99-91 

There  are  also  traces  of  iron,  copper,  and  lead.  The  formula  is 
CoS2,NiS2,CoSb2,NiSb2,  which  corresponds  with  uUmannite  in  which 
half  the  nickel  is  replaced  by  cobalt.  L.  J.  S. 

Calaverite  from  Cripple  Creek,  Colorado.  By  William  F. 
HiLLEBRAND  (Amer.  J.  Sci,  1895,  [3],  50,  128— 131).— Tellurium 
has  been  previously  known  to  occur  in  the  ores  of  this  district,  partly 
in  combination  with  gold  as  gold-tellurium  (sylvanite).  Analyses  of 
the  present  mineral  were  made  on  material  from  three  mines,  namely, 
Prince  Albert  mine,  1;   Raven  mine,  II;   and  C.O.D.  mine,  111. 


Te. 

Au. 

Ag. 

Insol. 

FePa. 

Fe. 

S. 

Total. 

I. 

57-27 

38-95 

3-21 

0-33 

0-12 

— 

— 

99-88 

11. 

47-69 

33-93 

1-47 

5-80 

— 

5-41 

6-17 

100-47 

III. 

53-89 

39-31 

0-85 

0-91 

— 

1-67 

1-58 

— 

In  III  also  Mn,  0-23 ;  Ca,  051 ;  Mg,  0  10  ;  O,  F,  and  soluble  silica  by 
difference,  0-95.  These  analyses,  after  deducting  gangue,  reduce  to 
the  formula  (Au,Ag)Te2 ;  the  amount  of  silver,  in  analysis  I,  agrees 
with  that  in  Genth's  analyses,  but  is  less  in  II  and  III.  The  mineral 
is  of  a  pale  bronze-yellow  colour,  the  powder  being  greenish-grey; 
sp.  gr.  9  00.  The  imperfect  and  deeply  striated  crystals  of  pris- 
matic habit  seem,  according  to  Penfield,  to  be  asymmetric,  but  with 
angles  and  axial  ratios  near  to  sylvanite.  L.  J.  S. 

Nantokite  from  New  South  Wales.  By  Archibald  Liversidge 
{Min.  Mag.,  1894,  10,  326-— 327).— This  mineral  was  found  as- 
sociated with  cuprite,  native  copper,  cerussite  and  quartz,  at  the 
Broken  Hill  South  mine  ;  when  freshly  fractured,  it  is  colourless  and 
transparent  with  a  highly  vitreous  lustre.  On  exposure,  the  mineral 
soon  effloresces  and  becomes  green.  Analysis,  by  J.  0.  Armstrong 
and  A.  D.  Carmichael,  gave 
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Cu.  CI.  Total.  Sp.  gr. 

64-28  35-82  lOO'lO  4-1 

The  mineral  is  solable  in  ammonia,  Lydrochloric  acid,  and  in  a  solu- 
tion of  sodium  cliioride ;  when  heated  with  w^ater,  cuprous  oxide  is 
deposited,  and  some  copper  goes  into  solution  as  cupric  chloride. 

L.  J.  S. 

Artificial  Percylite.  By  Charles  Friedel  (Bull.  Soc.  fran.  Min., 
1892,  15,  9G — 101). — By  the  prolonged  action  of  copper  chloride 
solution  on  lead  hydroxide,  a  blue,  crystalline  powder  was  formed  ;  this 
consists  of  strongly  birefringent  tetragonal  octahedra,  having  the 
characters  of  the  tetrasronal  variety  of  boleite  (Abstr.,  1892,  i,  123), 
and  also,  in  much  smaller  quantity,  of  cubic  crystals  corresponding 
with  the  cubic  variety  of  boleite.  Analysis  of  the  material  agreed  with 
the  formula  PbCl*OH,CuCl*OH,  and  the  name  percylite  is  here  given 
(apparently  to  both  kinds  of  crystals),  to  distinguish  it  from  the 
silver-holding  boleite.  [The  first  kind  of  crystals  have  since  been 
named  cumengeite  by  Mallard,  Abstr.,  1895,  ii,  115,  and  1893,  ii, 
417].     Phosgenite  was  also  formed  by  the  above  reaction. 

L.  J.  S. 

Artificial  Boleite.  By  Cpiarles  Friedel  {Bull.  Soc.  fran.  Min., 
1894,  17,  6 — 8). — A  mixture  of  lead  and  silver  hydroxides,  in  the 
proportion  they  exist  in  boleite,  with  some  clay,  was  acted  on  by 
copper  chloride  solution  for  several  months ;  the  action  was  much 
slower  than  when  cumengeite  was  formed  (preceding  Abstr.).  In 
the  clay  were  found  blue  cubic  crystals  which  were  built  up  exactly 
like  certain  crystals  of  boleite  ;  having  an  isotropic  cubic  nucleus, 
surrounded  by  six  irancated  tetragonal  pyramids.  The  crystals 
were  too  small  in  quantity  and  too  impure  for  analysis,  but  they 
certainly  differ  from  those  formed  without  the  intervention  of  silver. 

L.  J.  S. 

Boleite  from  New  South  Wales.  By  Archibald  Liversidge 
(Joiirn.  andProc.  Boif.  Soc.  N.S.W.,}894<,  28,  94— 96).— This  mineral 
occurs  at  the  Broken  Hill  South  mine  with  haematite  and  quartz;  it 
is  of  an  indigo-blue  colour  with  a  strong  vitreous  lustre,  and  is  found 
as  cubes  with  a  nearly  perfect  cubic  cleavage.  Analysis  by  Car- 
michael  and  Armstrong  gave 

O  H2O 

Ag.         Pb.  Cu.  CI.  (calc).         (calc).         Total.     Sp.  gr. 

8-25     47-20     19-20     13-50       [6-10]       [5-44]       99-69     6-02 

This  agrees  closely  with  the  analysis  of  Mallard  and  Cumenge 
(Abstr.,  1892,  i,  123).  Liversidge  determines  the  water  directly  as 
<5'39  per  cent. ;  this  may  be  a  little  too  high.  L.  J.   S. 

Rubies  of  Burma.  By  C.  Barrington  Brown  and  John  W. 
JuDD  (Proc.  Boy.  Soc,  1895,  57,  387— 394).— The  famous  ruby  dis- 
trict of  Upper  Burma  is  situated  90  miles  N.N.E.  of  Mandalay,  the 
principal  mining  centre  being  Mogok.  The  gneissic  rocks  of  the 
•district  are  of  intermediate  chemical  composition,  including  biotite- 
gneiss,  biotite-granulite  and  rarely  biotite-schist ;  interfoliated  with 
these  are  more  acid  rocks,  such  as  pegmatites,  quartzites  &c.,  also 
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more  basic  rocks,  sach  as  pyroxene-gneiss  &c.,  these  passing  into 
ultra-basic  pyroxenites,  and  thirdly  bands  of  crystalline  limestone.  In 
the  acid  rocks,  tourniRlIne  occurs,  as  in  the  adjacent  rubellito  district 
of  Nyoungonk ;  the  ba<ic  rocks  are  rich  in  garnet,  and  in  the  lime- 
stone corundum  and  spinel  of  various  colours  occur.  The  limestones 
are  more  closely  associated  with  the  basic  and  ultra-basic  rocks, 
which  contain  crystals  of  calcite,  and,  as  the  amount  of  calcite  in- 
creases, they  graduate  into  the  limestones  ;  it  being  supposed  that  the 
limestones  have  been  derived  by  the  alteration  of  the  basic  felspars 
(anorthite)  of  the  basic  rocks.  The  hydrated  aluminium  silicates, 
liberated  by  the  same  alteration,  having  in  the  first  place  given  rise 
to  hydrated  aluminium  oxides,  which  are  afterwards  converted  into 
anhydrous  alumina.  In  the  limestones  are  also  found  numerous 
other  minerals,  such  as  phlogopite,  graphite,  pyrrhotite,  felspars 
(moonstone),  amphiboles,  pyroxenes,  lapis  lazuli  &c. 

The  subsequent  alteration  of  the  rabies  is  seen  as  an  inner  zone  of 
diaspore  passing  outwards  into  various  hydrous  aluminium  silicates — 
margarite,  vermiculite,  mica,  kaolinite  &c.  ;  these  changes  taking 
place  along  the  primary  and  secondary  solution  planes,  or  planes  of 
chemical  weakness,  of  corundum  (Judd,  Min.  Mag..  1895,  11,  49). 

L.  J.  S. 

Cerussite  coated  with  Galena;  Manganite  and  Chloritoid 
from  Michigan ;  Apatite  and  Hessonite  in  Pegmatite.  By 
William  H.  Hobbs  (Amer.  J.  Sci.,  1895,  [3],  50,  121—128).— 
Cerussite  in  twinned,  prismatic  crystals,  from  near  Missoula,  Montana, 
was  partially  coated  with  an  extremely  thin,  bright  film  having  a 
metallic  lustre.     Anal^^sis  gave 

PbO.  CO..  Feo03,Alo03.  SiO.,.  S.  Total. 

80-83         15-51  0-55  2-15         trace         99-04 

The  trace  of  sulphur  and  excess  of  lead  indicate  that  the  film 
consists  of  galena.  As  this  tilm  is  only  found  on  the  cerussite,  and 
not  on  the  accompanying  minerals,  it  may  be  considered  to  be 
due  to  the  alteration  of  the  cerussite,  probably  by  the  action  of 
hydrogen  sulphide.  From  the  parts  of  the  crystals,  so  coated,  good 
measurements  of  the  angles  were  obtained. 

Manganite,  from  Lucy  Mine,  Negaunee,  Michigan,  gave  on  analysis 

Mn.  H2O.  BaC0:„CaC03.      MgCO^.        O  (calc).  Total. 

60-29        1010  0-58  2-98  2635  100-30 

The  crystals   are    simple   in  form,  but   the  habit  varies  slightly 
according  as  they  are  associated  with  barytes  or  not.     The  barytes 
is  described. 

Chloritoid,  as  large  porphyritic  crystals,  occurs  in  blocks  of  phyl- 
litic  schist  on  the  south  shore  of  Michigamme  Lake,  Michigan  ;  in 
the  rock  also  occur  colourless  mica,  biotite,  tourmaline,  magnetite, 
and  some  small  blades  of  chloritoid.  The  chloritoid  crystals,  some- 
times 6  cm.  or  more  across,  are  hexagonal  in  outline  and  tabular 
parallel  to  the  base,  and  are  frequently  twinned.  The  analysis, 
which  was  made  on  a   crystal  enc.osing  magnetite,   this   being  sur- 
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rounded  by  a  zone  of  quartz,  is  nearly  the  same  as  that  of  the  maso- 
nite  of  Natic,  Rhode  Island. 

SiO;.        AI2O3.       FegOa.        FeO.      MgO.     CaO.      H.^O.      r205.       Total. 
35-52      29-53       5-85       22-38     0-76     1-38     5-94     trace     101:36 

From  the  optical  characters,  the  crystals  seem  to  be  mono-symme- 
tric or  asymmetric,  with  a  close  approach  to  the  former. 

Apatite  and  Hessonife  occur  in  the  pegmatite  veins  cutting  the 
gneiss  about  Canaan,  Conn.,  along  with  other  crj^stallised  minerals, 
such  as  white  felspar  and  muscovite  in  large  crystals,  biotite  and 
tourmaline.  The  cinnamon-coloured  garnet  is  sometimes  intergrown 
with  felspar,  producing  a  structure  resembling  graphic  granite.  The 
apatite  is  ^reen  in  colour.  L.  J.   S. 

Analysis  of  Monazite;  By  Albert  Thorpe  (Ghem.  News,  1895, 
72,  32). — Analysis  of  monazite  from  North  Carolina  gave 


P205. 

La203. 

CesO.,. 

ThO.^. 

SnOo. 

MnO. 

CaO. 

Total. 

^8-43 

23-62 

25-98 

1801 

1-62 

1-33 

0-91 

99-90 
L.  J.  S. 

Evansite  from  Tasmania.  By  Henry  G.  Smith  (Journ.  and  Proc. 
Roy.  Soc.,N.S.W.,  1893,  27,  382— 383).— This  mineral  occurs  at 
Mount  Zeehan,  as  small,  globular  excrescences,  which  are  colourless 
and  of  a  vitreous  lustre,  or  milky  white  and  slightly  opalescent. 
Brittle;  H  =  4;  sp.  gr.  1*842.  When  heated,  it  decrepitates,  and 
gives  off  water,  which,  in  being  alkaline  (probably  due  to  sodium), 
differs  from  the  original  evansite.     Analysis  gave 

H2O.  AI2O3.  P2O5.  Total. 

41-266       40-186       18114  (mean  of  17-996  and  18-232)  99-566 

This  agrees  with  the  usual  formula  3Al,i03.P205,18H20.  The  per- 
fectly glahsy  beads  contain  neither  fluorine,  silicon,  nor  iron,  but  the 
white,  opaque,  cellular  portions  are  very  siliceous.  L.  J.  S. 

A  Bed  of  Aluminium  and  Potassium  Phosphates  in  Algeria. 
By  Adolphe  Carnot  (Compt.  rend.,  1895,  121,  151 — 155). — The  floor 
of  a  stalactitic  cavern  near  Oran,  in  Algeria,  is  covered  with  a  deposit, 
from  1  to  3  metres  thick,  of  a  brownish-red  phosphatic  earth,  with 
white  and  variegated  veins  and  spongy  masses.  The  cavern  and  the 
deposit  contain  no  bones  of  vertebrata.  The  white  matter  consists 
chiefly  of  aluminium  phosphate  mixed  with  a  variable  proportion  of 
silica,  and  sometimes  of  calcium  phosphate;  when  red,  it  contains 
ferric  oxide,  and,  when  black,  manganese  oxide  or  cobalt  oxide.  The 
light,  rounded,  unctuous,  agglomerated  masses  show  no  traces  of 
crystalline  structure,  and  are  to  a  large  extent  soluble  in  dilute  acids 
and  in  ammonium  citrate  solution.  One  specimen  had  the  composi- 
tion P2O53517,  AI2O3  18-18,  K2O  5-80,  NH3  0-48,  CaO  0-31.  SiO, 
11-60,  loss  at  100°  13-40,  loss  at  100—180°  10-55,  loss  at  180°  to  a  red 
heat  4-35;  MgO,  F,  CI,  SO3,  traces.  Total  =  99-84.  If  the  aluminium 
phosphate'is  supposed  to  be  the  normal  salt,  the  ratio  of  the  remain- 
ing phosphoric  acid  to  the  other  bases   is  intermediate  between  that 
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of  monornt'talHc  and  bimetallic  phosphates,  and  the  aqueous  solution 
of  the  phosphates  is  neutral  to  both  methyl- orange  and  phenol- 
phthale'in.  The  phosphate  does  not  belong  to  the  same  class  as 
Gautier's  minervite  (Abstr.,  1898,  ii,  536,  577),  and  the  author  does 
not  assign  to  it  any  definite  formula.  It  is  most  probable,  however, 
that  the  deposit  has  been  formed  by  the  infiltration  of  water  contain- 
ing ammonium  phosphate,  &c.,  derived  from  the  oxidation  of  organic 
matter  and  phosphates  of  animal  or  vegetable  origin,  and  also  alu- 
mina derived  from  minerals  (loc.  cit.).  C.   H.  B. 

Retzian.  By  S.  A.  Hjalmar  Sjogren  {Bull.  Geol.  Inst.,  JJpsala, 
1894,  2,  54 — 59). — This  new  arsenate  occurs  as  orthorhombic  crystals 
in  the  cavities  of  the  manganiferous  limestone  of  the  Moss  mine, 
Nordmavk,  Sweden.  It  is  of  a  chestnat-  to  chocolate-brown  colour  ; 
lustre  vitreous,  approaching  to  greasy ;  subtranslucent.  There  is  no 
cleavage.  Pleochroism  strong.  Sp.  gr.  4*  15.  The  analysis  is  incom- 
plete owing  to  lack  of  material ;  a  constituent  (amounting  to  10"8 
per  cent.),  separated  from  the  manganese  precipitate,  not  having  been 
identified. 


AS205. 

PbO. 

FeO. 

MnO. 

CaO. 

MgO. 

SiO,. 

H2O. 

Insol. 

24-4 

0-2 

17 

30-2 

19-2 

2-7 

0-5 

8-4 

4-3 

The  mineral  is  thus  closely  related  to  ot'ier  hydrous  manganese 
arsenates  (allactite,  synadelphite,  diadelphite,  hgemafibrite)  from  the 
same  mine,  and  to  flinkite  from  the  Harstig  mine,  Sweden  ;  none  of 
these,  however,  contain  any  calcium,  and  some  of  them  contain  MnaOs. 

L.  J.  S. 

Artificial  Gypsum.  By  Alexandre  Gorgeu  (B2dl.  80c.  fran. 
Min.,  1894,  17,  8  —  9). — A  flask  containing  calcium  sulphite  and  filled 
with  an  aqueous  solution  of  sulphurous  acid  was  corked  up;  after 
several  years  a  part  of  the  sulphite  was  oxidised,  and  beneath  the 
deposit  at  the  bottom  of  the  flask  were  thin  crystals  1 — 3  cm.  long. 
These  at  the  attached  ends  were  opaque  owing  to  enclosed  sulphite, 
but  the  transparent  portions  of  the  crystals  contained  no  sulphurous 
acid,  and  on  ignition  lost  20*8  per  cent,  of  water;  they  showed  the 
usual  cleavage,  twinning  &c.  of  gypsum.  L.  J.  S. 

Leadhillite  Pseudomorphs  in  Missouri.  By  Warren  M. 
FooTE  (Amer.  J.  Set.,  1895,  [3],  50,  99— lUO).— Leadhillite  has 
recently  been  described  from  Granby,  Mo.,  by  Pirsson  and  Wells, 
(Abstr.,  1894,  ii,  458).  The  pseudomorphs  with  the  form  of  scaleno- 
hedra  of  calcite  consist  often  of  cerussite,  but  sometimes  of  lead- 
hillite, either  as  epimorphs  or  replacing  the  whole  of  the  calcite. 
Pure  white  leadhillite  also  occurs  in  the  form  of  cubes  after  galena  ; 
but  in  most  cases  the  galena  is  represented  by  crusts  and  hollow 
forms  of  a  grey  amorphous  material,  this  consisting  of  leadhillite  con- 
taining some  galena.  Scattered  through  some  crystals  of  leadhillite 
are  to  be  seen  the  bright  cleavages  of  galena.  L.  J.  S. 

Kauaiite,  a  new  mineral  from  Hawaii.  By  Edward  Goldsmith 
(Proc.  Acad.  Nat.  ScL,  Philadelphia,  1894,  105—107).— This  volcani-.; 
product  is   white  or  faint  cream  coloured,  and  is  cull   and  powdery 

4-2 
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closely  resembling  clialk  in  appearance.  Under  the  microscope,  it  is 
seen  to  consist  of  granules  all  of  about  the  same  size,  and  it  is  pale 
blue  by  transmittent  light ;  sp.  gr.  2'566.  When  heated,  it  decrepitates 
slightly  and  becomes  dark  grey,  giving  off  an  oily  substance  and  acid 
water  ;  it  becomes  intensely  incandescent  before  the  blowpipe.  It  is 
soluble  in  acids  only  after  ignition,  but  is  dissolved  by  caustic  alkali. 
Eliminating  about  5  94  per  cent,  of  carbonaceous  matter,  the  results 
of  the  analysis  are 

AI2O3.  KoO.         XasO.         mo.  SO3. 

39-79         7-37         1-72        33-56        1755 

This  gives  the  formula  2Al203,3(K,;N'a,H),0,S03.  This  highly  basic 
sulphate    is  distinguished  from    others  in  being  insoluble  in   acids. 

L.  J.  S. 
Melanterite  containing  Zinc.    By  Leopold  Michel  (Zeit.  Knjst. 
Min.,  1895,   25,  316  ;  from  Bull   Soc.  fmn.  Miu.,  1893,    16,  204).— 
Massive,  pale  green  concretions  of  melanterite  from  Laurion,  Grreece, 
gave  on  analysis 

SO3.  FeO.  ZnO.  HgO.  Total. 

28-85         17-74        8-92        4421         99"72 

Formula  (Fe,Zn)S04,7H20.     Sp.  gr.  1-95.  L.  J.  S. 

Artificial  Powellite.     By  Lkopold  Michel  (Bull  Soc.  f ran.  Miu., 

1894,  17,  612 — 614). — On  heating  to  a  liigh  temperature    a  mixture 

of  six  parts  of  sodium  molybdate,  one  of  sodium   tungstate,  three  of 

calcium  chloride  and  two  of  sodium  chloride,  translucent,  milky-white 

crystals  of  poweliite  were  formed  ;  these  have  the  form  of  tetragonal 

octahedra,  and  are  about  2  mm.  in  diameter  ;  they  have  an  adamantine 

lustre  and  are  optically  positive.     Analysis  gave 

M0O3.  WO3.  Ca.  Total.         Sp.  «r. 

62-37         1023         26-41         99-01         461 

L.  J.  S. 
Pimelite  and  Asbeferrite.  By  Edward  Goldsmith  {Zeit.  Kn/sf. 
Mifi.,  1895,  25,  281  ;  from  Proc.  Acad.  Nat.  *Sci.,  Bhiladdphm,  1893, 
174 — 175). — Pimelite  occurs  as  a  soft,  greasy,  very  finely  micaceous 
mineral  of  apple-green  colour  at  Radnor,  Delaware  Co.,  Penn.  ; 
sp.  gr.  2596  ;  given  as  probably  mono-symmetric.  It  is  decomposed 
by  boiling  hydrochloric  acid,  leaving  31-1  per  cent,  of  insoluble 
sandy  material.  The  soluble  part,  which  is  supposed  to  be  pimelite, 
gave  analysis  I,  from  which  the  formula  (Mg,Ni,H2)0,Si02  is 
derived. 

FeoOa.       CaO.         Mn. 

—  33-90  11-80  trace 
Asheferrite  occurs  as  a  secondary  product,  mixed  with  pyrites  and 
on  calcite,  at  the  iron  mine  near  the  Falls  of  French  Creek,  Chester 
Co.,  Penn.  ;  it  is  of  a  greyish-green  colour,  and  consists  of  fine  fibres 
matted  together.  Analysis  II  differs  considerably  from  Igelstrom's 
analysis  of  asbeferrite.  On  heating,  the  mineral  becomes  a  rusty 
colour.  L.  J.  S. 


SiOj. 

MgO. 

NiO. 

H2O. 

I.  45-93 

34-44 

7-69 

11-68 

11.  48-45 

6-23 

— 

— 
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Felspar  of  the  Acmite-trachyte  of  the  Crazy  Mountains, 
Montana.  By  T.  E.  Wolff  and  Ralpfi  S.  Taer  (Zeit.  Kn/st.  Min., 
1895,  25,  281  ;  from  Bull.  Mus.  Comp.  Zool,  Harvard  Coll.,  1893,  16, 
No.  12). — The  acmite-trachyte  of  this  locality  occurs  as  dykes,  and 
contains  felspar,  cegirine,  and  sodalite  in  a  ground  mass  of  felspar, 
segirine,  and  either  nepheline  or  analcite.  The  optical  extinction 
angles  and  the  composition  of  the  large  felspar  crystals  point  to 
soda-microcline  or  anorthoclase  ;  analysis  gave 

Loss 
SiOo.        AI2O3.        CaO.      SrO.      BaO.      KoO.      NaoO.     (flgO).      Total. 

62-31      22-63      063     0-57     0-77     4-79      7-68      0-72      lOO'lO 

L.  J.  S. 

Analyses  of  Sodalite  from  New  Localities.  By  L.  McI. 
LuQUER  and  G.  J.  YoLCKENiNG  (Amer.  J.  Sci.,  1895,  [3],  49,  465 — 
466). — Under  I  is  given  the  analysis  of  massive,  cobalt-blue  sodalite 
from  the  Laurentian  system  at  Hastings  Co.,  Ontario,  Canada;  the 
mineral  shows  a  very  distinct  cleavage,  and  in  thin  section  there  are 
a  few  cloudy  patches  due  to  decomposition.  A  similar  specimen  from 
the  Urals  gave  analysis  II;  in  thin  section  a  very  perfect  cleavage  is 
seen,  with  commencing  decomposition  along  the  cleavage  cracks. 
Another  similar  specimen  from  Congo  State,  Africa  (III),  showed  in 
section  only  an  imperfect  cleavage  and  some  decomposition ;  it  is 
associated  with  limonite  and  decomposed  felspar,  and  is  the  only 
known  African  occurrence  of  the  mineral. 


SiOs. 

AI2C;;. 

CaO. 

NasO. 

K«0. 

CI. 

Total. 

0  =  C1. 

Sp.gr. 

I. 

37-34 

81-25 

0-38 

2501 

0-74 

6  79 

101-51 

1-53 

2-303 

11. 

37-28 

31-60 

0-46 

24-74 

0-93 

6-65 

101-66 

1-50 

2-328 

II. 

37-85 

30-87 

0-51 

25-43 

0-22 

6-46 

101-34 

1-46 

2-363 

L.  J.  S. 
Constitution  of  the  Lithia  Micas.  By  Frank  W.  Clakke  (/. 
Amer.  Chem.  >So(;.,  1893,  15,  245  —  250). — The  micas  have  been  con- 
sidered by  Clarke  to  be  derivatives  of  the  normal  aluminium  orthosili- 
cate,  Al4(Si04)3  (Abstr.,  1890,  460)  ;  in  the  lithia  micas,  how^ever,  there 
is  an  oxygen  ratio  low^er  than  that  of  the  orthosilicate,  and  they  are 
further  characterised  by  the  presence  of  fluorine.  The  lower  oxygen 
ratio  is  explained  by  the  partial  replacement  of  SiOi  by  SiaOg,  and 
the  fluorine,  which  was  previously  explained  by  the  presence  of  the 
group  AIF2  among  the  components  of  R',  is  now  explained  by  assum- 
ing that  the  clintonite  type,  R"<^Q>Al'Si04R'3,  is  replaced  by  the 

molecule  AlFg'SiOiRV 

In  polylithionite,  SiOi  is  entirely  replaced  by  SisOg,  and  Lorenzen's 
analyses  maybe  represented  by  5(AlF2,Si30eLi3)  +  Al(Si308)3(jN'a2K)3. 
All  the  variations  in  composition  of  the  lepidolites  proper  may  be 
explained  by  the  supposition  that  these  micas  are  mixtures  of  two 
typical  molecules,  namely,  AlFg'SiaOsR'a,  where  R'  is  principally 
lithium,  and  a  muscovite  molecule,  Al3(Si04)3R'3,  in  which  R'3  may  be 
K2H  or  KII3;  some  peculiarities  are  explained  by  a  small  admixture 
of  the   molecule  AlFo'SiaOgAl.     Cookeite,  which  appears   to  be  the 


38  ABSTRACTS  OF  CHEMICAL  PAPERh. 

vermiculite  of  the  lepidolite  series,  has  the  fluorine  replaced  by 
hydroxyl,  and  we  have  a  mixture  of  the  three  molecules, 
Al(OH),-Si04Li3,  Al(OH)2-Si04H3,  and  Al(OH)2-Si04Al. 

In  the  iron-lithia  micas,  zinnwaldite  and  cryophyllite,  the  case  is 
more  complicated,  as  the  iron  may  belong  to  the  molecule 
AlF/SisOsFe'R',  or  to  the  biofcite  molecule  Al2(Si04)3Fe"2R'2. 
Some  zinnwaldites  may  be  represented  by  mixtures  of  AlJVSisOsFeLi 
and  Al3(Si04)3K3,  M'hilst  cryophyllite  is  most  easily  represented  by 
A1,X,KH2  +  2(A]2X3Fe.,H2)  ^4-  3(A1F2-XK3)  +  4(AlF2-XLi3),  in 
which  X  represents  SiOi  and  SiaOs  in  the  ratio  1  :  3.  L.  J.  S. 

Garnet  from  California.  By  Frank  W.  Clarke  (Amer.  J.  8ci., 
1895,  [3],  50,  76— 77).— A  water-worn  pebble,  found  40  miles  south 
of  Los  Angeles,  closely  resembled  jade  in  being  highly  polished,  very 
compact,  and  of  an  apple-gl'een  colour  ;  analysis  gave 


SiO.,. 

AI2O3. 

FeaOg. 

FeO. 

CaO. 

MgO. 

Alkalis. 

Ignition. 

Total. 

37-54 

22-84 

0-79 

0-26 

36-66 

0-44 

013 

1-74 

100-40 

Also  traces  of  Ti02,  PzOs  and  CO2 ;  sp.  gr.  3*485.  Hydrochloric  acid 
extracts  about  16  per  cent,  of  Al-^Oa,  and  about  20  per  cent,  of  CaO. 
As  a  grossalar  garnet  simulating  jade,  it  is  of  interest.  L.  J.  S. 

Almandine  Garnet  from  the  Ha"wkesbury  Sandstone,  Sydney, 
N.S.W.  By  Henry  G.  Smith  (Journ.  and  Froc.  Boy.  Soc,  N.S.  TK.,  1894, 
28,  47 — 50). — "Precious  Garnet"  occurs  as  small,  irregular,  reddish 
particles  in  a  conglomerate  (probably  derived  from  granite)  in  the 
Hawkesbury  sandstone.  The  colour  is  light,  but  sometimes  deep  red 
or  purple ;  the  mineral  is  isotropic,  and  shows  a  distinct  cubical 
cleavage  ;  sp.  gr.  3*902.     Analysis  gave 

SiOg.  AI2O3.         FeaOg.  FeO.  MgO.  Mn.  Total. 

38-704       21-795       2-168       27*750      9725      trace       100142 

The  sesquioxides  are  a  little  too  high  for  the  garnet  formula. 

L.  J.  S. 

Analysis  of  Anorthite  from  Raymond,  Maine.  By  William 
H.  Melville  (Bull.  U.S.  Geol.  Survey,  189S,  No.  113,  110).— White 
crystals  associated  with  idocraee,  cinnamon  garnet,  pyroxene,  and 
scapolite;   gave,  on  analysis, 

HgO       Loss  on 
SiOs.       AI2O3.    FesOg.     CaO.      MgO.     K2O.     Na^O.  (at  100").  ignition.    Total. 
43-13     30-95     1-04     19-71     0*31     1-29     0-69      0-22       2-80     100-14 

Also  traces  of  FeO,  MnO  and  LigO.  L.  J.  S. 

Analysis  of  Prehnite  from  Fassa,  Tyrol.  By  Edward  A. 
Schneider  (JJuU.  U.S.  Geol.  Survey,  1893,  No.  113, 112). — This  analysis 
was  made  in  connection  with  the  experiments  noticed  in  the  Abstract, 
1892,  772. 

H2O  H.,0  Loss  on 

SiOs.     AI2O3.     FesOa.    CaO.     (at  105°).    (at  250—300°).    ignition.    ■      Total. 

43-32    26-50    trace  26-49      0*17  014  470  100-32 

L.  J.  S. 
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Analyses  of  Biotite  and  Hornblende  from  Japan.     By  Bund- 

jiRo  Koto  ( Zelt.  Kryst.  Min.,  1895,  25,  287 ;  I'rom  Journ.  Coll.  Sci., 
Imp.  Univ.,  Tohijo,  1893,  5,  225). — These  minerals,  from  tlie  amphi-. 
bole-  and  biotite-granites,  are  described  in  a  paper  on  the  Arcbsean 
formation  of  the  Abukuraa  Plateau.  The  biotite  (I)  is  dark  brown, 
and  almost  opaque,  and  is  nearly  optically  uniaxial ;  Hida's  analysis 
shows  it  to  be  lepidomelane.  The  hornblende  (II)  is  bluish-green  in 
colour,  and  with  only  feeble  pleoehroism. 

SiO.,.       AI2O3.       FeO.        CaO.        MgO.       Mn-Jd^.     NagO.      KgO.       Total. 

T.  36-60     17-05     21-29     trace      10-36       0*70       5-39      8-49      99  88 

II.  45  Gi       4-47       8-92     26-40     11-44        —        2-26      0  79     99-89 

L.  J.  S. 

Analyses  of  Ottrelite,  Pyroxene,  Garnet,  Epidote,  Scolecite, 
and  Xenotime.  By  L.  G.  Eakins  {Bull.  U.S.  Geol.  Survey,  1893, 
No.  113,  111— 112).— Ottrelite  (I)  from  the  Ottrelite-phyllite  rock 
occurring  at  Liberty,  Frederick  Co.,  Maryland.  Pyroxene  (II), 
Garnet  (HI),  Epidote  (IV),  Scolecite  (V),  all  from  Italian  Peak, 
Gunnison  Co.,  Colorado. 

I.  II.  III.  IV.  V. 

SiOa 23-40  47-53  36-88  37*22  45-90 

TiO, 1-19          _             _             _  _ 

AI0O3 39-31           9-88  10-34  24-09  26-51 

FeA 5-14           1-79  17-51  12-80  — 

FeO 21-94           0-91           -  0-79 

MnO    ......  trace  trace           —               O'll  — 

CaO   trace  2546  34-85  23*36  1417 

MgO 2-18  14-43           0-43  trace  trace 

Na.^O    0'20  trace  trace            0-06  trace 

K,0 0-20            _  _               _  _ 

H.O. 6-81          0-30          0-21           161  13-79 

F —             —  —              0-U6  — 

P/^5 trace             —  —                —  — 

100-37       100-30      100-22       100-10       100-87 
Sp.  gr —  3-312        3-721         3-452         2-247 

Xenotime  from  the  gold  washings  at  Brindletown,  North  Carolina 
(Abstr.,  1894,  ii,  54)  ;  gave,  on  analysis, 

(YEr)«03 
(niol.  wt. 
SiOs.     ZrOs.  UO.2.   ThOo.     AI2O3.  FeoOg.    (LaDi),03.       260;. 

Green 3-46     1-95  4-13  trace     077     0-65         093  56-81 

Brown...      3-56     2-19  1-73  trace     1-57     2-79         0*77  55-43 

CaO.  P2O5.  F.  H,,0.         Total.  Sp.  gr. 

0-21         30-31         0-06         0-57         99-85         4-68 
0-19         2978        0-56         1*49       100*06        4*46 

L.  J.  S. 
Analyses   of  Nickel- iron  sulphide,  Bauxite,  Felspars,  and 
Piedmontite.     By  William  F.  Hillebrakd  {Bull.  U.S.  Geol.  Survey, 


40 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


1893,  No.  113,  109 — 111). — A  mckel-iron  suljpMde  from  Worfchington 
mine,  25  miles  west  of  Sudbury,  Ontario.  Greyish  with  a  cast  of 
yellow.  Kot  pyrrhotite  ;  possibly  a  mixture  of  pyrites  and  polydymite. 


Fe. 

38-36 

CO. 

Ni.          Mn.          S.           SO3.         (calc.  from  CaO).          CaO. 

4-57      010    45-11     0  95                ]-49                191 

MgO.         Insol.      HoO(atlOO°).       Total. 
0-41         4-80            0-55            98-25 

Bauxite 
n,  wliite. 

from  near  Jacksonville,   Calhoun   Co.,  Alabama;  I,  re 
Lime,  magnesia  and  alkalis  were  not  looked  for. 

SiOo. 

T.  10-25 

II.  21-08 

HoO              HoO 
TiO..     AloOc.     Fe.,03.      P0O5.  (at  100^).    (on  ignition).     Total. 

2-53     41-00     25-25     trace     0-65            20-43        100-11 
2-52     48-92       2-14     trace     0-45            23-41          9852 

Felspars  from  the  pegmatite  veins  in  the  gneiss  at  Jones'  Falls, 
Baltimore,  Maryland ;  I,  white  albite,  composition  AbiAni ;  II,  flesh 
coloured  niicrocline  ;  III,  greenish  microcline.  These  are  described 
in  Johns  Hopkins  Univ.  Circulars^  1893,  12,  97. 

SiO.,.       AI2O3.      FesOa.     FeO.    CaO.     BaO.     MgO.       KoO.      NaoO. 


I.  G3-72     22-26 

II.  65-06     18-41 

III.  68-48     1611 


trace 
trace 
0-20     0-17 


3-58 
0-26 
023 


0-13 
0-05 


0-06 
004 
0-03 


0-76  8-98 
14-30  1-60 
12-99      1-27 


HoO 

rat  ltO°). 

I.  0-09 

II.  0-04 

III.  0-06 


H.O 

(above  100'').  Tolal. 

0-43  99-88 

0  26  100-10 

0-26  99-85 


All  these  contain  traces  of  strontium  and  lithium 
was  not  wholly  separated. 

Piedmoniite    from    rhyolite    at    Pine    mountain, 
station,  Maryland  ;  contains  a  little  admixed  quartz. 

X,03. 

Ce203.    (Mol.  wt.  295).     'Ee^O^.     MnoOa. 

0-75  1-28  4-02      685 


;  in   III  quartz 
near    Monterey 


SiOs 


A  1,0, 


47-37     18-55 


MnO. 
1-92 


PbO. 
014 


UoO  H2O 

CuO.    CaO.    MgO.  K:,0.    Na^O.    Li^O.      (at  100').  (above  100°).  PA-     Total. 
0-11  15-82  025  0-68     0-23  trace        0-14  1-94         trace  100-05 

L.  J.  S. 


Basalt  from  Bondi,  N.S.W.  By  J.  Mjlne  Curkan  (Journ.  and 
Proc.  Hoy.  Soc,  N.S.W.,  1894,  28,  217— 231).— This  rock,  which 
contains  olivine,  augite,  plagioclase,  magnetite,  sodalite,  apatite, 
mica  ard  a  glassy  base,  is  easily  gelatinised  by  hydrochloric  acid, 
56*4  per  cent,  being  soluble,  and  the  solution  on  evaporation  deposits 
numerouR  cubes  of  sodium  chloride.     Calculated  frcm  the  chlorine, 
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the  amount  of  sodalite  in  the  rock  is  8  per  cent.,  this  requires  1*92 
per  cent.  o£  soda;  as  the  other  minerals  (felspars)  containing  sodium 
are  only  present  in  small  quantity,  some  of  the  soda  is  supposed  to 
exist  in  the  glassy  base.  The  fresh  rock,  of  sp.  gr.  2*94,  gave 
analysis  I,  and  the  decomposed  rock  II. 

SiOs-     AI0O3.    Fe^Og.      FeO.       CaO.      MgO.      NasO.      K2O.       TiOo. 
I.  43-5     14-60     5-40      8*28      8-70      616      7-38      295      Q-IO 
II.  42-0     40-2       trace      —         nil        nil        4-4        1-6  — 

CI.  H2O.  Total. 

I.  0-37  2-50  99-90 

II.    —  1200  100-2 

I  contains  also  traces  of  phosphoric  acid,  and  I  and  II  traces  of 
chromic  oxide.  L.  J.  S. 

Analyses  of  Leucite- basalt  from  Vesuvius.  By  Aldekt 
Thorpe  (Chem.  News,  1895,  72,53). — Analyses  of  leucite-basaU,  from 
Vesuvius,  gave 


SiOo. 

AI0O3.       Fe^Oa 

FeO. 

MnO. 

CaO.       MgO. 

IC.O. 

I.  47-23 

18-23      4-21 

4-49 

1-36 

8-63      4-68 

8-00 

II.  47-32 

18-00      4-23 

4-31 

1-42 

8-51       503 

7-92 

IS'asO. 

TiOo. 

PA- 

Total. 

I.  2-63 

0-23 

031 

100-00 

II.  2-70 

0-36 

0-20 

10000 

The  sp.  gr.  of  the  rock  varied  from  2-653  to  2-721.  L.  J.  S. 

A  Tempered  Steel  Meteorite.  By  Edward  Goldsmith  (Proc. 
Acad.  Nat.  Sci.,  Philadelphia,  1893,  373 — 'S7Q). — This  raeleorite, 
Aveighing  267  lbs.,  was  brought  from  near  Godhaven,  Disko  Island, 
Greenland,  by  the  Peary  Expedition  of  1891 ;  when  received  it 
appeared  quite  fresh,  but  it  soon  became  cracked  and  fell  to  pieces. 
These  pieces  were  easily  separated  into  hard  metallic  granules 
(73-8  per  cent,  of  the  whole)  and  a  magnetic  powder.  The  granules 
were  extremely  hard  and  difficult  to  cut  (no  diamond  was  found),  but 
on  being  heated  and  slowly  cooled,  they  became  soft,  hence  the  above 
title  to  the  paper;  their  composition  is  given  as 

Fe.  Ni.  Troilite.     Magnetite.       Silicate.         Sp.  gr. 

66-79         2-32         052  2596  441  614 

Traces  of  carbon,  phosphoras  and  chromium  were  found,  but 
neither  copper  nor  cobalt,  which  are  found  in  tlie  Disko  terrestrial 
iron,  together  with  more  carbon  than  here.  The  composition  of 
the  powder  is  given  as 

Fe.  NiO.  FeoOa.  Fe304,2S03.         Silicate.         li.O.         Sp.gr. 

25-58         0-31         56-30  428  lO'lO         3-43         4-73 

The  "  Fe304,2S03 "  is  called  "  magnetic  sulphate,"  as  the  v.hole  of  the 
powder  is  stated  to  be  magnetic.  L.  J.  S. 
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Occurrence   of  Fluorine   in   certain  Mineral  Waters.      By 

Jose  Casakes  {Zeit.  anal.  Chem.^  1895,  34,  54() — 548). — The  sulphu- 
retted mineral  waters  of  Lugo  and  Guitiriz  (Galicia,  Spain)  contain 
so  much  fluorine  that  it  can  readily  be  detected  in  the  residue  of 
500  c.c.  of  the  water.  Quantitative  estimations  in  the  Guitiriz  water 
gave,  by  Fresenius's  method,  002344,  0'02806,  and  0-02277  gram  of 
sodium  fluoride  per  litre;  by  Carnot's  method  (Abstr.,  1892,  911), 
00268  gram.  A  single  estimation  in  the  Lugo  water  showed 
0'0249  gram  per  litre.  The  author  inclines  to  the  belief  that  the 
presence  of  fluorides  in  mineral  waters  is  more  general  than  is  com- 
monly supposed.  M.  J.  S. 


Physiological    Chemistry. 


Cutaneous  Respiration  in  the  Frog.  By  E.  Waymouth  Reid 
and  Frederick  J.  Hambly  (/.  Fhysiol,  1895,  18,  411— 424).— The 
vital  or  secretory  activity  of  the  epithelium  lining  the  air  passages 
has  been  recently  called  on  to  account  for  some  of  the  phenomena  of 
re^pir.ation.  The  present  research  deals  with  this  question  in  con- 
nection with  the  skin  of  the  frog,  which  in  that  animal  forms  an 
important  coadjutor  to  the  lungs.  The  apparatus  and  method  used 
are  described  at  length  :  the  principle  of  the  method  is,  that  the  skin 
just  removed  from  the  animal  is  used  as  a  diaphragm,  across  which 
the  amount  of  gases  passed  is  estimated.  The  amount  of  carbonic 
anhydride  which  passes  through  the  skin,  from  the  inner  to  the  outer 
surface,  is  practically  the  same  as  that  w^hich  passes  in  the  reverse 
direction.     There  is  thus  no  evidence  of  secretory  activity. 

W.  D.   H. 

Action  of  Mustard  and  Pepper  on  Digestion.  By  Gottlieb 
(JbJxp.  Stat.  Record,  1895,  7,  148—149;  from  Verhandl.  Naiur.  Med. 
Ver.,  Heidelbera,  5). — Observations  of  the  constant  and  regular  secre- 
tion Oi  the  pancreatic  juice,  by  means  of  a  canula  in  the  pancreatic 
duct  of  a  rabbit,  showed  that  the  iiitroduction  of  mustard  or  pepper 
into  the  stomach  caused  the  secretion  to  be  three  or  four  times  as 
large ;  the  juice  was  somewhat  abnormally  watery,  but  possessed 
the  same  digestive  properties.  N.  H.  J.  M. 

Wandering  Cells  of  the  Alimentary  Canal.  By  W.  B.  Hardy 
and  F.  F.  Wks brook  (J.  Physiol.,  Id95,  18,  490- 524).— The  main 
bjlk  of  the  paper  is  histological,  being  a  continuation  of  former  work. 
The  cells  fall  into  the  three  main  classes  of  oxyphile,  basophile,  and 
hyaline  cells.  A  noteworthy  fact  made  out  is  the  existence  of  a  layer 
of  basophile  cells  at  the  base  of  the  epithelial  cells  covering  the  villi. 
A  large  number  of  animals  were  investigated  ;  in  rats  fed  on  a  flesh 
diet,  the  cells  altered  to  the  carnivorous  type,  the  basophile  cells 
becoming  more  numerous,  and  scattered  and  migiated  in  large  num- 
bers between  the  epithelium  cells ;  the  granules  of  the  oxyphile  cells 
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were  scarcely  preserved  by  absolute  alcohol,  and  did  not  stain  readily. 
The  absorption  of  iron  appears  to  be  carried  out  by  the  hyaline  cells. 

W.  D.  H. 

The  Lactase  of  the  Small  Intestine.  By  Franz  Rohmann  and 
J.  Lappe  {Ber.^  1895,  28,  2506 — 2507;  compare  Pautz  and  Vogel, 
Abstr.,  1895,  ii,  403).— The  authors  have  investigated  the  action  of  the 
small  intestines  of  calves,  oxen,  and  youug  and  old  dogs,  on  solutions 
of  milk  sugar.  The  intestines  were  also  extracted  with  chloroform, 
with  thymol  solution,  and  with  sodium  fiuoride  solution,  and  the 
action  of  these  extracts  on  the  milk  sugar  studied.  '  In  all  cases,  with 
the  exception  of  ox  intestine,  after  digestion  for  several  hours, 
dextrose  could  be  identified  in  the  solution  by  means  of  its  osazone. 
Alcohol  precipitates  from  the  above  extracts  of  the  intestine  a  sub- 
stance which  will  also  hydrolyse  milk  sugar. 

Quantitative  experiments  as  to  the  amount  of  dextrose  formed 
weie  also  made.  J.  J.  S. 

Influence  of  the  Vaso-motor  Nervous  System  on  Meta- 
bolism. By  F.  Tangl  {Pfliigers  Archiv,  1895,  61,  563—582).— 
Dogs  were  curarised,  their  spinal  (;ord  divided  in  the  neck,  artificial 
respiration  being  kept  up.  The  peripheral  end  of  the  spinal  cord 
was  stimulated,  and  observations  made  on  the  rectal  temperature, 
and  gaseous  interchanges  before  and  during  stimulation.  The  general 
conclusion  drawn  is  that  electrical  stimulation  of  the  whole  vaso- 
motor system  of  nerves  produces  a  fall  of  the  temperature  of  the 
internal  parts  of  the  body,  and  that  this  is  due  not  only  to  increased 
loss  of  heat,  but  also  to  diminished  development  of  heat. 

\Y.  D.  H. 

Metabolism.  By  Immanuel  Munk  {Ffiiigers  ArcMv,  1895,  61, 
607 — 619). — This  is  a  supplementary  paper  to  one  previously  pub- 
lished (Abstr.,  1895,  ii,  78),  and  is  chiefly  concerned  with  answering 
various  criticisms,  and  explaining  some  parts  more  fully.  The  pre- 
vious general  conclusions  of  the  author  are  maintained. 

W.  D.  H. 

Iron  in  Food.  By  Ralph  Stockman  (/.  Fhysiol,  1895,  18, 
484 — 489). — Almost  the  only  data,  with  regard  to  the  amount  of  iron 
in  food,  are  those  of  Boussingault  {Compt.  rend.,  74,  1352),  and  his 
results  are  too  high.  The  great  difficulty  in  work  of  this  kind  is  com- 
pl(  te  incineration  ;  which,  in  the  present  research,  M^as  accomplished 
by  heating  the  ash  with  a  mixture  of  hydrochloric  and  sulphuric 
acids  ;  the  residue  was  then  taken  up  with  dilute  sulphuric  acid,  re- 
duced with  zinc,  and  titrated  with  potassium  permanganate. 

The  ordinary  daily  diet  was  found  to  contain  about  9  or  10  milli- 
grarus  of  iron  ;  but  in  chlorotic  people,  who  take  but  little  food,  the 
amount  was  about  3  milligrams.  The  following  articles  of  diet  were 
also  analysed  in  the  same  way. 

Milk  from  2  to  4*3  milligrams  per  litre. 

Oatmeal  3"5  milligrams  per  100  grams  (dried). 

Bread  from  061  to  085  milligrams  per  100  grams  (dried). 


44 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Yellow  ox  marrow  25  to  4  milligrams  per  100  grams  (dried). 
Red  calf  marrow  7'6  to  87  ,,  ,,  ,, 

Beefsteak  39  milligrams  per  100  grams  (dried). 

W.  D.  H. 

Sugar  as  a  Food.  By  B.  T.  Stokvis  (Brif.  Med.  /.,  1895,  ii, 
12h0— 1282).  By  Ugolino  Mosso  {iUd.,  1282).  By  Vaughan  Haeley 
(ibid.,  1282 — 1284). — These  three  papers  constituted  the  opening  of 
a  discussion  at  the  annual  meeting  of  the  Brit.  Med.  Assoc.  (1895). 
Harley  and  Mosso  support  the  doctrine  that  sugar  is  the  great  source 
of  muscular  energy;  this,  however,  is  strongly  contested  by  Stokvis, 
who  severely  criticises  the  ergographic  method.  W.  D.  H. 

Mannan  as  Human  Food.  By  C.  Tsuji  (Bui.  Coll.  Agric.  Imp. 
Univ.,  ToJa/o,  1894,  2, 103— 105).— From  the  tuberous  roots  of  Cono- 
phalhis  kc7iyaku,  a  food,  consisting  of  colourless,  gelatinous  tablets,  is 
prepared,  and  is  lar<^ely  consumed  in  Japan.  It  is  made  by  mixing 
the  ground  root  witli  slaked  lime  (1  part)  and  water  (2  parts),  after 
which  it  is  boiled  with  lime  water  until  it  forms  a  gelatinous  mass. 

When  boiled  with  8  per  cent,  sulphuric  acid,  the  root  yielded  55*86 
per  cent,  of  mannose,  assuming  the  whole  of  the  sugar  present  to  be 
manncse,  as  is  very  probable.  The  mannan  present  in  the  root  must 
be  digested  by  the  enzymes  in  the  intestines,  and  transformed  into 
mannose  or  a  diraannose,  corresponding  with  the  maltose  made  from 
starch.  Attempts  to  convert  t!ie  mannan  of  konijaku  into  a  sugar 
by  means  of  diastase  from  malt  were  unsuccessful. 

N.  H.  J.  M. 

Feeding  Experiments  on  Sheep.  By  Charles  D.  Woods  and 
C.  S.  PliELi'S  (Ann.  Hep.  Storrs  Aqric.  E.rp.  Stat.,  Conn.,  1893,  No.  6, 
28—42,  and  1894,  No.  7,  92— 106).— In  the  first  series  of  experi- 
ments, five  sheep  were  fed  for  12  weeks  on  a  wide  ration  (maize  meal, 
hay,  and  turnips),  another  lot  of  five  being  fed  with  a  narrow  ration 
(linseed,  pea  and  maize  meal,  bran,  and  hay),  after  which  they  were 
slaughtered,  weighed,  the  various  portions  separated,  and  analysed. 
Similar  sheep  were  slaughtered  and  analysed  at  the  commencement 
of  the  experiments.  The  second  set  of  experiments  was  similar,  but 
the  sheep  were  kept  in  a  yard  in  groups  instead  of  in  pens. 

The  following  tables  summarise  (1)  the  daily  amount  of  digestible 
food  actually  eaten  to  produce  a  gain  of  1  lb.  live  weight;  (2)  the 
percentage  composition  of  the  fresh  edible  meat  produced  under  the 
different  conditions  in  both  years. 


Wide  ration,  1893 

1894. . . . 

Narrow  raiion,  1893. . 

1894.. 


Organic 
matter. 


lbs. 
6-^9 
7-31 
6-02 
6-20 


Prote"n. 


lbs. 
0-82 
0-81 
1-23 
1-30 


Fat. 


lbs. 
0-33 
0-38 
0-19 
0-25 


Carbo- 
hydrates. 


lbs. 
5-84 
6  13 
4-60 
4-65 


Heat 
value. 


cal. 

14000 

14500 

11500 

12100 
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In 

iry  meat. 

In  fresh 

meat. 

Protein. 

Fat. 

Ash. 

Water. 

Protein. 

Fat. 

Asli. 

At  commencement  1893 
1894 

Wide  ration,  1893    

1894    .... 

Narrow  ration,  1893    . . 

1894    .. 

41-4 
3G-6 
34-9 
32  6 
36-5 
35-8 

56-1 
61-4 
63-2 
65 -G 
61-5 
62-2 

2-5 
2-0 
1-9 
1-8 
2-0 
2-0 

58-4 
55-2 
57-3 
52-0 
58-8 
54-1 

17-3 
16-3 
14-9 
15-6 
15-0 
16-1 

23-4 
27-6 
27-0 
31-5 
25-4 
28 -9 

1-0 
0-9 
0-8 
0-9 
0-8 
0-9 

The  results  show  that  the  character  and  composition  of  meafc 
depends  largely  on  the  food.  The  1893  results  illustrate  strikingly 
the  fact  that  water  and  fat  can  replace  each  other  to  a  great  extent ; 
whilst  the  protein  is  about  the  same  in  both  series  (wide  and  narrow 
rations),  the  meat  of  the  narrow  ration  animals  contains  1'5  per  cent, 
more  water  and  16  per  cent,  less  fat  than  the  flesh  of  the  wide  ration 
sheep.     Otherwise  the  results  are  not  very  decisive. 

K  H.  J.  M. 

Feeding  Experiments  with  Brushwood.  By  E.  Ramm  (BieJ. 
Cei2tr.,1895,  24,  U5—U8  ;  from  Landiv.  Jahrh,  1894,  23,  789—834). 
— In  consequence  of  the  scarcity  of  food  in  1893,  experiments  were 
made  at  Poppelsdorf  in  which  cows,  horses,  sheep,  and  goats  were 
partially  fed  with  brushwood.  Cows  proved  to  be  most  suitable  for  the 
experiments,  as  they  consumed  the  material  in  suflBcient  quantity, 
and  did  not,  with  one  exception,  suffer  from  indigestion.  They 
received  a  constant  ration  of  sugar  beet,  dried  brewers'  grains,  earth- 
nut  cake  and  salt,  together  with  wheat  chaff  (5  kilos.),  which  was 
successively  replaced  by  birch  (9 — 12),  copper  beech  (6 — 11),  and 
hornbeam  brushwood  (4 — 5  kilos.)  per  day.  The  brushwood  was 
freshly  ground  each  day,  and  was  given  in  different  degrees  of 
fineness. 

The  effect  of  brushwood  was  to  decrease  the  yield  of  milk,  raise 
the  percentage  of  fat,  and,  in  some  cases,  to  shorten  the  period  of 
lactation.  It  was  of  great  importance  to  have  the  wood  very  finely 
ground.  Only  the  buds  and  bark  seem  to  have  a  value  as  food,  a 
large  portion  of  the  wood  being  found  undigested  in  the  faeces.  Of  the 
different  woods,  birch  gave  the  best,  hornbeam  the  worst,  results.  The 
following  numbers  show  the  percentage  composition  of  fine  beech 
brusliwood  meal  (1),  medium  and  coai'se  beech  (2),  copper  beech  (3), 
hornbeam  (4). 


' 

Dry 

matter. 

Crude 
protein. 

Digestible 
protein. 

Amide 
nitrogen. 

Crude 
fat. 

Crude 
fibre. 

N-free 
extract. 

Pure 
ash. 

1 

2 
3 
4 

58  "47 
62-81 
72-23 

81-67 

3-65 
3  35 
3  07 
3-43 

0-70 
1-Oi 
0-68 
1-39 

0-017 

0-(59 
0  039 

3-29 
2-66 
1-20 
0-94 

21-24 
27-15 
39-77 
4S-02 

24-84 
28-54 
26-77 
30-08 

0-99 
0-96 
1-01 
1-14 
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The  percentage  amount  of  lime  was  (2)  0-389,  (3)  0-488,  (4)  0-377; 
of  magnesia,  (2)  0-107,  (3)  0  103,  (4)  0158;  of  phosphoric  acid, 
(2)  0  143,  (3)  0-146,  a-d  (4)  0125. 

The  results  show  that  in  years  of  scarcity  of  the  ordinary  foods, 
brushwood  deserves  attention.  Some  animals,  however,  cannot  be 
fed  with  it  at  all,  and  it  is  unsafe  to  employ  it  for  long  periods  as  an 
exclusive  substitute  for  forage.  N.  H.  J.  M. 

Examination  of  Foods  from  Farms  where  Cattle  suffered 
from  Brittleness  of  the  Bones.  By  Oscar  Kkllner,  A.  Kohlek,  and 
F.  Barxstein  (Bied.  Ceutr.,  1895,  24,  441—443;  from  Sachs,  landiv. 
Zeit.,  1894,  No.  15). — Analyses  were  made  of  five  samples  of  hay  and 
three  of  straw,  produced  in  the  dry  season  of  1893. 

The  amount  of  phosphoric  acid  was,  in  every  case,  very  low. 
There  is  no  direct  evidence  to  show  that  bone  brittleness  can  an'se 
from  want  of  phosphates,  but  Forster,  Stillnig,  and  vonMering  proved 
that  it  may  be  caused  by  insufficient  supply  of  lime.  Inasmuch  as 
lime  and  phosphoric  acid  always  occur  in  the  same  relative  amounts 
in  the  bones  of  young  animals,  a  deficiency  of  phosphates  in  the  food 
may  cause  an  insufficient  deposit  of  lime  in  the  bones,  and  with  older 
animals,  deficiency  may  cause  a  withdrawal  of  both  phosphoric  acid 
and  lime  from  the  bones,  which  would  thus  become  brittle.  The  disease 
can  generally  be  cured  by  good  feeding  and  a  daily  allowance  of  bone 
meal  (30  to  60  grams)  ;  on  farms  where  bone  softening  prevails,  the 
crops  .'«hould  be  well  manured,  especially  with  soluble  phosphates. 

Fittbogen  showed  that  plants,  when  insufficiently  watered,  are 
unable  to  take  up  phosphoric  acid  in  sufficient  amounts. 

:y.  H.  J.  M. 

Action  of  Drugs  on  the  Embryonic  Heart.  By  John  W. 
Pickering  (J.  Fhijsiol,  1895,  18,  47U— 483).— This  is  a  series  of 
further  experiments  in  answer  to  cf rtain  criticisms  by  His  (Centr. 
Physiol.,  1894,  8,  11).  The  chief  points  made  out  are  the  following: 
— The  combined  accelerator  and  augmentor  action  of  small  doses  of 
alcohol  on  the  heart  of  the  embryo  cliick,  reaches  its  maximum  at 
about  38° ;  at  low  temperatures,  even  small  doses  of  alcohol  rapidly 
depress  the  cardiac  rhythm.  A  temperature  of  40°  and  upwards  has 
a  marked  influence  on  the  action  of  alcohol  on  the  embryonic  heart ; 
the  frequency  becomes  too  rapid  to  record,  and  the  force  of  the  beats 
is  much  diminished.  A  dose  of  alcohol,  which,  at  20°,  is  a  depressant, 
has  an  accelerator  action  at  higher  temperatures.  The  maximum 
accelerator  action  of  alcohol  is  attained  more  rapidly  at  a  lower  than 
at  a  higher  temperature;  the  depressant  action  is  affected  similarly. 
The  cardiac  stoppage  produced  by  moderate  doses  of  alcohol  at  a  low 
temperature  can  be  usually  removed  by  heating,  or  by  the  application 
of  electrical  stimuli ;  similarly,  the  cardiac  stoppage  produced  by 
small  doses  of  alcohol  at  a  high  temperature,  can  sometimes  be 
removed  by  cooling  ;  electrical  stimulation,  however,  induces  a  condi- 
tion not  unlike  tetanus.  A  dose  of  O'l  milligram  of  veratrine  (dis- 
solved in  0*65  per  cent,  sodium  chloride  solution)  acts  as  a  depressant 
to  the  embryonic  heart  at  20°,  but,  at  a  temperature  above  30°,  pro- 
(luces  a  marked  acceleration  of  cardiac  frequency ;  a  dose  of  0*3  mil!i- 
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gram  of  veratrine  is  fatal  at  20°,  whilst  at  42°,  the  averao^e  redaction 
of  cardiac  frequency  is  two  beats  per  minute.  Ammonia,  acting  at 
38°,  has  a  marked  accelerating  action. 

Former  experiments  have  shown  that  in  early  embryos,  before  the 
heart  nerves  are  dev^eloped,  mascarine  has  no  action  ;  it,  however, 
depresses  the  cardiac  rhythm  of  chick  embryos  older  than  200  hours. 
Us  action  culminating  in  diastolic  stoppage,  which  can  be  removed  by 
the  subsequent  application  of  atropine  sulphate,  as  in  frogs.  The 
restoration  is  only  partially  complete,  if  mascarine  stoppage  hns  been 
induced.  The  action  of  mascarine  nitrate  is  more  marked  at  sub- 
normal temperatures,  and  can  often  be  removed  by  the  application  of 
heat.  W.  D.  H. 

Formation  of  Blood  from  Inorganic  Iron.  By  Jos.  A.  Kunkel 
{Fflugers  Archiv,  1895,  61,  595— 606).— As  a  contribution  to  the 
disputed  question  whether  inorganic  iron  is  absorbed  and  contributes 
to  blood  (haDmoglobin)  formation,  experiments  were  made  on  two 
puppies;  one  received  milk,  in  which  the  amount  of  iron  was  asct3r- 
tained,  the  other  the  same  food  plus  iron.  The  milk  contained  about 
1  milligram  of  metallic  iron  (1*4  milligram  FcjOa)  per  litre.  The 
extra  iron  given  daily  was  30  drops  of  liquor  ferri  albuminat  of  the 
German  Pharmacopoeia  (=  44  milligrams  of  iron).  During  life,  the 
blood  was  examined  at  weekly  intervals.  After  death,  other  organs 
were  submitted  to  analysis.  The  main  facts  are  given  in  the  follow- 
ing table.  It  shows  a  greater  amount  of  iron  in  the  dog  to  which  iron 
had  been  administered. 


Percentage    of  Fe20;j 


blood 
weeks 


successive 


with  iron. 


5.  0  0303 

6.  0  0384 

7.  0-0348 


Dog  B,  without  iron. 


1.  0-0448 

2.  0-0503 

3.  0-0259 

4.  0-0303 


5.  0-0234 

6.  0-0227 

7.  0  0195 


After  death. 


1.  Tolal  blood 

2.  Liver  

3.  Spleen  .  . .  . 

4.  Kidneys ..  . 

5.  Ribs 


Weight. 


Total  FeoO. 


Weight. 


grams 

133-8 

7-2 
27-0 
111 


gram 
0-0i04 
0-0317 
0  0043 
0  0025 
0-0011 


grams 

151-2 

7-3 

30-2 

9-9 


Total  FejOa. 


gram 
0  0252 
0  0043 
0  0013 
0  0014 

o-oooi 


Physiology  of  Blood  Sugar.  By  F.  Tangl  and  Yaughax  Harley 
{Pflugers  Arcliiv,  1895,  61,  551—559). — Most  physiologists  look  on  the 
liver  as  the  source  of  the  sugar  in  the  blood  ;  support  is  lent  to  tliis 
doctrine  by  the  fact  that  if  the  liver  is  excised  or  excluded  from  the 
circulation,  sugar  disappears  from  the  blood.  Interference  with  the 
oirnnlation  of  the  liver  by  ligature  of  the  intestinal  arteries  lessens  its 
uctivity   (compare  Slosse,   Du  Bois    UeijmoruVs    Arch.,   1890,  482,   on 
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tlie  diraination  in  iirea  so  produced),  and  the  present  experiments  in 
dogs  show  that  this  is  true  for  its  sugar  forming  function  ;  the 
quantity  of  sugar  in  the  blood  markedly  diminishing  (from  42  to  92 
per  cent,  in  different  experiments)  after  the  ligature  of  the  arteries 
in  question.  W.  D.  H. 

Circulation  Time.  By  George  N.  Stewart  {Brit.  Med.  /.,  1895, 
ii,  1287). — The  method  employed  consists  in  the  injection  of  methy- 
lene blue  into  a  vein  and  watching  for  its  appearance  in  the  carotid 
artery.  It  is  not  necessary  to  open  the  artery.  •  This  simple  method 
gives  identical  results  with  the  electrical  method  of  the  author.  The 
mean  pulmonary  time  in  a  dog  is  9*55  seconds ;  and  iu  different 
animals  this  varies  as  the  diameter  of  a  sphere  of  the  same  mnss  as 
the  animal,  and  havins:  the  same  specific  gravity.  The  circulation 
time  in  a  man  is  probably  about  15  seconds,  which  is  considerably 
shorter  than  that  stated  by  the  older  experimenters.  W.  D.  H. 

Muscular  Work  and  Glycogen.  By  Fr.  Schenck  (Pfluger's 
Archw,  1895,  61,  535 — 54.3). — Seegen  (Vii  Bois  Beymond's  Archiv, 
1895,  242),  from  experiments  on  dogs  in  which  he  stimulated  the  nerve 
of  the  quadriceps  muscle,  concludes  that  the  glycogen  which  dis- 
appears will  account  for  only  five  per  cent,  of  the  work  done.  He 
looks  en  the  sugar  of  the  blood  as  the  normal  source  of  muscular 
energy,  and  glycogen  as  a  reserve  called  into  use  only  when  work  is 
excessive. 

The  present  article  traverses  these  statements,  and  speaks  in  favour 
of  Pfliiger's  theory.  The  chief  objections  raised  are  that  the  work 
done  in  Seegen's  experiments  was  not  maximal,  and  that  no  proof  is 
given  that  the  glycogen  which  disappears  is  burnt  up  ;  it  might,  as 
indeed  Seegen  appears  to  admit,  be  converted  into  sugar,  how  then  is 
the  sugar  of  the  blood  to  be  distinguished  from  that  originating  from 
glycogen?  W.  D.  H. 

Proteids  of  Muscle  Plasma.  By  Otto  von  Furth  (Aixh.  exp. 
Path.  Bharm. ,189b.  36,  231 — 274). — Muscle  plasma  was  obtained  from 
muscles  free  from  blood  by  extracting  them  with  physiological  salt  solu- 
tion. This  coagulated  spontaneously,  and  the  clotted  proteid  formed  is 
called  myogen-fibrin,  or  myosin-fibrin.  The  proteids  in  the  muscle 
plasma  are  three  in  number,  namely  paramyosinogen  17  to  22  per  cent,  of 
the  total  proteid,  myosinogen  or  myogen  77  to  83  percent,  of  the  total 
proteid,  and  traces  of  serum  albumin  probably  derived  from  the  re- 
mains of  blood  and  Ijmph  left  in  the  muscles.  The  whole  paper  is 
written  very  largely  in  reference  to  previous  work  by  Kiihne  and 
Halliburton  (Abstr.,  1887,  984). 

The  work  of  Halliburton  is  confirmed  in  its  main  point,  namely  that 
there  are  two  i)roteids  in  the  muscle  plasma,  paramyosinogen  and 
myosinogen  which  enter  into  the  formation  of  the  muscle  clot ;  the 
action  of  a  specific  ferment  to  bring  about  this  change  was  not 
specially  investigated.  The  principal  new  fact  made  out  is  that  para- 
myosinogen passes  into  this  condition  of  myosin-fibrin  directly; 
v.hilst  iu  the  passage  of  myosinogen  into  the   state  of  myogen-fibrin, 
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there  is  an  intermediate  soluble  stage  coagulated  by  heat  at  the 
remarkably  low  temperature  of  40°. 

Paramyosinogen  is  a  typical  globulin,  and  is  regarded  as  identical 
with  Kiihne's  myosin.  Mijosinogen  is  described  as  differing  from  a 
globulin  in  many  particulars  ;  it  is  spoken  of  as  a  prote'id  sui  generis. 

The  prote'id  in  the  muscle  serum,  described  as  myoglobulin  by 
Halliburton,  is  not  regarded  as  a  definite  substance,  but  only  as  a 
part  of  the  myosinogen  which  has  escaped  coagulation.  The  pheno- 
menon described  by  Halliburton  as  recoagulation  or  myosin,  is 
regarded  only  as  a  reprecipitation  of  globulin. 

Peptones,  albumoses,  nucleo-proteids  were  not  found  (compare 
Whitfield,  Abstr.,  1894,  ii,  358). 

The  muscle  plasma  from  fishes'  muscle  contains  another  proteid 
called  myoproteul.  It  gives  the  usual  proteid  reactions,  and  is  readily 
digested  by  gastric  juice  ;  it  is  neither  coagulated  by  heat,  nor  precipit- 
able  by  removing  the  salts  by  dialysis.  It  is  precipitated  by  neutral  salts 
like  globulins.  It  is  precipitable  by  acetic  acid,  but  is  neither  a  mucin 
nor  a  nucleo-proteid.    The  same  substance  was  found  in  crab's  muscle. 

W.  D.  H. 

Antagonism  between  Salts  of  Calcium  and  those  of 
Sodium,  Potassium,  and  Ammonium.  By  Sydney  Ringer 
(/.  Physiol.,  1895,  18,  425 — 429). — Milk  to  which  rennet  and  calcium 
chloride  have  been  added  clots  I'eadily,  whilst  the  presence  of  sodium 
chloride  hinders,  or  in  larger  amounts  prevents,  this  action ;  the 
chlorides  of  potassium  and  ammonium  act  similarly,  but  less  power- 
fully than  that  of  sodium.  This  antagonism  is  limited  to  the  preci- 
pitation of  the  casein  as  a  clot,  and  does  not  affect  the  chemical  change 
from  caseinogen  to  casein  produced  by  the  rennet  ferment.  The 
same  antagonism  exists  in  relation  to  blood  clotting,  and  to  muscular 
contraction  as  evidenced  by  experiments  on  the  frog's  heart,  only  in 
the  last  case  potassium  chloride  is  a  more  powerful  antagonist  than 
sodium  chloride.  W.  U.  H. 

Toxic   Substance  from  the    Supra-renal   Capsules.    By  D. 

GouRFETN  (Compt.  rend.,  1895,  121,  311 — 314). — The  glycerol  extract 
of  the  supra-renal  capsules  contains  proteids  which  are  precipitated  by 
alcohol,  and  have  little  or  no  toxic  effect,  together  with  substances 
which  are  not  precipitated  by  alcohol  and  are  highly  toxic.  As  the 
latter  are  not  decomposed  by  heat,  the  capsules  can  be  extracted 
with  hot  water,  the  solution  precipitated  by  alcohol,  and  the  clear 
liquid  evaporated  on  a  water  bath.  The  product  when  injected  sub- 
cutaneously  causes  death  in  a  short  time,  and  seems  to  act  on  the 
central  nervous  system.  The  proportion  of  the  poison  in  the  supra- 
renal capsules  is  variable,  but  no  similar  effects  are  produced  by 
extracts  of  the  spleen  or  the  muscle  of  the  same  animals  treated  in 
the  same  way.  C.  H.  B. 

Suc3us  Entericus  of  Sheep.  By  Fkitz  Pregl  {Pfiiiger's  Archiv, 
1895,  61,  359 — -406). — The  intestinal  juice  has  been  investigated 
chiefly  in  carnivora.  The  only  previous  experiments  on  herbivora 
were  made  on  a  goat  by  Lehmann,  who  found  the  juice  had  no 
digestive  action.     The    present   experiments  were  made  on  a  lamb. 
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The  juice  was  collected  by  a  modification  of  the  Thirj-Yella 
method,  from  3  to  5  grams  of  juice  being  obtained  from  the 
loop  per  hour.  It  is  a  mucous,  strongly  alkaline  fluid,  which 
is  rich  in  prote'id,  and  tends,  like  pancreatic  juice,  to  set  into  a 
jelly  spontaneously ;  its  specific  gravity  is  about  1'014.  It  contains 
about  0*2  per  cent,  of  urea.  The  following  analysis  is  given  in 
parts  per  1000. 

Sodium  carbonate    3*69 

Albumin  and  globulin 18*09 

Albumoses  and  mucin 1*27 

Urea 229 

Other  organic  substances 3*31 

Ash 1-27 

Water 97005 

On  proteids,  cellulose,  pentoses,  and  fats,  it  has  no  digestive  action, 
but  it  converts  starch  and  glycogen  into  dextrose  with  intermediate 
dextrins ;  it  inverts  cane  sugar  and  maltose,  but  not  lactose. 

W.  D.  H. 

Artificial  Hydraemic  Plethora.  By  J.  B.  Leathes  (Brit.  Med. 
J.,  1895,  ii,  1287). — The  experiments  briefly  recorded  go  against  the 
secretion  theory  of  lymph  formation.  W.  D.  H. 

Physical  Factors  in  Absorption.  By  Hautog  J.  Hamburger 
(Brit.  Med.  J.,  1895,  ii,  1287). — The  disappearance  of  fluids  from  the 
serous  cavities  can  take  place  either  by  the  lymphatic  or  blood 
vessels ;  the  process  is  not  one  of  osmosis,  for  both  isotonic  and 
hypertonic  solutions  di.sappear,  and  Heidenhaim  concluded  that  a  vital 
activity  of  the  epithelium  must  occur  to  account  for  the  pheno- 
mena. Absorption  occurs,  however,  in  a  dead  animal.  The  force  at 
work  is  believed  to  be  imbibition  of  the  molecular  kind,  such  as  occurs 
with  gelatin  and  other  homogeneous  substances,  and  this  imbibition 
may  be  exhibited  by  the  cells  or  by  the  cement  substance  between 
them  ;  this  is  of  course  limited  in  a  dead  animal,  but  in  a  living 
one  the  circulating  fluid  removes  the  absorbed  liquid. 

A  working  model  to  illustrate  this  has  been  constructed  as  follows: 
a  cylinder  of  gelatin  is  taken  to  represent  a  capillary,  and  enclosed 
within  a  wider  glass  cylinder  to  represent  the  tissue  spaces  ;  both 
<iylinders  are  now  filled  with  a  fluid  like  serum,  and  if  a  stream  is 
kept  up  through  the  gelatin  cylinder,  the  fluid  is  absorbed  from  the 
space  between  the  two  cylinders,  and  is  replaced  by  fresh  fluid 
allowed  to  flow  in  through  a  side  tube.  The  hydrostatic  pressure  of 
the  fluid  is  also  to  be  taken  into  account.  W.  D.  H. 

Potassium  Thiocyanate  in  Saliva.  By  Immanuel  Munk 
CPfliiger's  Archiv,  1895,  61,  620 — 622). — In  reference  to  Nencki's 
work  on  thiocyanic  acid  in  the  stomach,  it  is  pointed  out  that  in  the 
dog,  it  is  absent  in  the  saliva ;  horse's  saliva  is  also  free  from  it. 

W.  D.  F. 

Elimination  of  Calcium  Compounds  in  Rachitis.  By  Wil- 
liam Okchsner  de  Coninck   (Conipt.   rend.,  1895,  121,  262 — 263). — 
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In  cases  of  racliitis,  the  quantity  of  calcium  in  tlie  urine  gradually 
diminishes  in  the  same  manner  as  the  quantity  of  magnesium.  When 
elimination  of  magnesium  is  small,  however,  that  of  calcium  is  rela- 
tively high,  and  this  result  has  led  the  author  to  conclude  that  in 
rachitis  the  calcium  of  the  osseous  system  is  partially  replaced  by 
magnesium.  Chabrie  has  arrived  at  a  similar  conclusion  with 
respect  to  osteomalagia  (compare  Abstr.,  1895,  ii,  455). 

C.  H.  B. 

Urobilin.  By  Adolf  Jolles  (Pflugers  Archiv,  1895,  61,  623 — 
637). — Urobilin  was  first  described  by  Jaffe  in  febrile  urine,  later, 
Maly  obtained  from  bilirubin,  by  reduction,  a  substance  he  called 
hydrobilirubin,  which  he  considered  to  bp  identical  with  urobilin,  and 
Yierordt  pointed  out  that  normal  urine  contains  other  pigments  as 
well.  MacMunn  distinguishes  between  normal  urobilin  and  febrile  or 
pathological  urobilin,  which  differ  in  their  optical  characters ;  fresh 
urine  containing  little  or  no  urobilin  often  becomes  darker  on  ex- 
posure to  the  air,  and  this  he  considers  to  be  due  to  the  oxidation  of 
a  chromogen,  urobilinogen.  Both  MacMunn  and  Hoppe-Seyler  have 
obtained  urobilin  by  artificial  means  from  h^matin.  MacMunn  and 
Le  Nobel  both  doubt  the  absolute  identity  of  urobilin  and  hydrobili- 
rubin. Pathological  urines,  dark  from  the  presence  of  supposed 
bile-pigment,  have  shown  in  many  cases,  on  examination,  that  the 
increase  of  urobilin  is  the  cause  of  the  deep  colour  of  the  urine 
(urobilin-icterus)  ;  whilst  recently  A.  Katz  (Wiemer  Med.  Woch.,  1891, 
Nos.  28 — 32)  has  shown  that  this  increased  excretioii  of  urobilin  is 
due  to  metalDolic  changes  having  their  seat  in  the  liver,  which  if  they 
are  prolonged  produce  harmful  changes  in  the  liver  cells. 

The  present  paper  points  out  that  urines  containing  a  small  amount 
of  bile-pigment  will,  after  standing  exposed  to  the  air  for  several  days, 
no  longer  show  any  bilirubin  whatever,  urobilin  having  taken  its  place. 
The  source  of  the  urobilin  in  the  faBces  is  also  doubtless  the  bile-pig- 
ment, unaltered  bile-pigment  never  occurring  in  normal  faeces.  Urinary 
urobilin  shows  two  well-marked  characters  :  (1)  a  green  fluorescence, 
which  appears  when  the  urine  is  rendered  alkaline  with  ammonia  and 
a  few  drops  of  zinc  chloride  solution  are  added ;  (2)  a  well-defined  ab- 
sorption band  between  the  lines  h  and  F  ;  it  was  necessary  to  determine 
if  any  other  urinary  pigments  give  the  same  characters.  Gmelin's 
test  for  bile-pigment  consists  in  adding  faming  nitric  acid ;  the 
colour  changes  to  blue,  violet,  red,  brown,  and  finally  yellow,  the  yellow 
end  product  of  oxidation  being  called  choletelin ;  these  coloured 
products,  with  the  exception  of  the  last,  when  reduced  by  zinc  and 
hydrochloric  acid,  all  show  absorption  bands,  and  give  with  ammonia 
and  zinc  chloride  a  green  fluorescence.  The  absorption  bands  given 
by  the  red  and  brown  pigments  are  in  the  neighbourhood  of  the 
F  line,  but  not  so  sharply  defined  as  in  the  urobilin  spectrum,  which, 
however,  they  closely  resemble.  In  some  urines,  pigments  can  be 
separated  which  give  all  the  characters  of  the  red  and  brown  oxida- 
tion products  of  bilirubin,  whilst  others  again  yield  a  substance 
identical  with  choletelin,  which  is  the  highest  oxidation  product  of 
bilirubin,  and  is,  in  fact,  regarded  as  the  yellow  pigment  of  normal 
urine;    for  the   details   of   the   method  of  separating   the  pigment 
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from  urine  by  lead  acetate,  &c.,  the  original  paper  must  be  consulted. 
In  conclusion,  two  classes  of  urobilins  are  distinguished  from  one 
another,  pathological  iirohilins,  which  are  reduction  products  of  bili- 
rubin, and  'physiological  urobilins,  which  are  oxidation  products  of  bili- 
rubin. These  terms  are  used  in  a  different  sense  from  that  in  which 
MacMunn  uses  the  terms  normal  and  pathological  urobilin  ;  but  the 
idea  that  normal  or  physiological  urobilin  is  an  oxidation  product  of 
blood  or  bile-pigment  should  be  credited  to  MacMunn.  Among  the 
physiological  urobilins  is  reckoned  the  substance  which  darkens  on 
exposure  to  the  oxygen  of  the  air. 

The  source  of  physiological  urobilin  is  considered  to  be  the  bile- 
pigment  ;  pathological  urobilin  has  usually  the  same  origin,  but  it 
can  come  from  blood  pigment  directly  after  extravasations  of  blood. 

W.  D.  H. 

Action  of  Anaesthetics 'on  Nerve.  By  Augustus  D.  Waller 
(Proc.  Physiol.  Soc,  1895,  45 — 47). — A  frog's  sciatic  nerve  is  laid  on 
two  pairs  of  electrodes,  one  pair  being  exciting,  the  other  pair  non- 
polarisable,  and  leading  to  a  galvanometer ;  on  excitation,  the  elec- 
trical change  in  the  piece  of  nerve  connected  with  the  electrodes  is 
noticed.  The  whole  is  contained  in  a  chamber,  through  which 
gases  or  vapours  in  known  amount  can  be  passed.  In  large  amount, 
carbonic  anhydride  produces  primarily  abolition,  secondarily  augmen- 
tation of  the  eifect  observed,  whilst  in  small  amount  (for  instance, 
with  expired  air)  there  is  primarily  augmentation.  Ether  produces 
prolonged  abolition,  followed  in  time  by  recovery,  whilst  chloroform 
produces  abolition,  but  no  recovery  occurs ;  other  aneasthetics  were 
also  investigated. 

The  most  important  point  made  out  is  regarded  as  evidence  of 
the  production  of  carbonic  anhydride  in  the  nerve  itself,  conse- 
quent on  activity,  for  after  prolonged  excitation  the  effects  of  inter- 
mittent stimulation  is  to  produce  an  increase  of  the  galvanometric 
change,  just  as  though  a  small  percentage  of  the  gas  had  been  added 
to  the  surrounding  air.  W.  D.  H. 

Action  of  Carbonic  Oxide  on  Man.  By  John  S.  Haldane 
(/.  Physiol,  1895,  18,  430— 462).— The  experiments  made  by  the 
author  on  himself  show  that  the  symptoms  caused  by  carbonic  oxide 
depend  on  the  extent  to  which  the  haamoglobin  has  been  saturated ; 
the  percentage  saturation  of  the  hEemoglobin  of  the  red  corpuscles 
may  be  estimated  during  life  by  a  simple  colorimetric  method. 
Carbonic  oxide  is  a  "  cumulative  "  poison.  The  symptoms  do  not 
become  sensible  during  rest  until  the  corpuscles  are  about  one-third 
saturated ;  with  half  saturation,  the  symptoms  (respiratory  distress, 
headache,  &c.)  become  urgent.  Similar  symptoms  are  experienced 
by  mountaineers  at  high  altitudes. 

When  air  containing  this  gas  is  breathed,  about  half  of  that  actually 
inhaled  is  absorbed,  except  when  absorption  is  coming  to  a  standstill. 
The  time  required  for  the  production  of  sensible  symptoms  in  an 
adult  depends  on  the  time  required  for  the  inhalation  of  about 
660  c.c,  or  the  absorption  of  about  330  c.c.  of  the  pure  gas ;  this 
time  in  different  animals  varies  with  the  respiratory  exchange  per 
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nnit  of  body  weight,  and  is  about  20  times  as  long  in  a  man  as  in  a 
mouse  ;  hence  a  mouse  can  be  used  as  an  indicator  in  a  coal  mine 
before  men  penetrate  into  it. 

The  maximum  amount  of  carbonic  oxide  capable  of  being  absorbed 
by  the  blood  from  air  containing  a  given  small  percentage  depends 
on  the  relative  affinities  of  oxygen  and  carbonic  oxide  for  haemo- 
globin, and  the  relative  tension  of  the  two  gases  in  arterial  blood. 
The  affi:nity  of  carbonic  oxide  for  heemoglobin  is  about  140  times  that 
of  oxygen,  and  the  oxygen  tension  of  human  arterial  blood  is, 
approximately,  16  per  cent,  of  an  atmosphere.  Distinct  symptoms, 
appreciable  during  rest,  are  not  produced  until  about  O-Qo  per  cent, 
of  the  gas  is  present ;  with  about  0'2  per  cent,  urgent  symptoms  are 
produced.  With  a  given  percentage  of  carbonic  oxide  in  air,  a  certain 
percentage  saturation  of  the  blood  is  reached  within  about  150 
minutes,  and  is  not  afterwards  exceeded,  however  long  the  breathing 
of  the  vitiated  air  is  continued.  The  disappearance  of  the  gas  from 
the  blood  when  fresh  air  is  again  breathed  is  always  much  slower 
than  the  absorption  of  the  gas,  and  is  chiefly  due  to  dissociation  of 
Carbonylhaemoglobin  by  the  mass  influence  of  the  oxygen  in  the 
pulmonary  capillaries,  and  consequent  diffusion  of  the  gas  outwards 
through  the  alveolar  epithelium.  W.  D.  H. 
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Fermentation  by  Apiculated  Yeast :  Influence  of  Aeration 
on  Fermentation  by  Elliptical  Yeast  at  a  High  Temperature. 
By  M.  RiETSCH  and  M.  Heiselin  {Compt.  rend.,  1891,  121,  378—380). 
— When  musts  prepared  from  dry  grapes,  with  or  without  the  addi- 
tion of  saccharose,  are  fermented  under  similar  conditions,  the  ratio 
of  alcohol  produced  to  sugar  destroyed  is  higher  with  elliptical  yeast 
than  with  apiculated  yeast. 

Moderately  dilute  musts,  fermenting  with  elliptical  yeast  at  about 
36°,  are  not  appreciably  afPected  by  passing  a  current  of  air  through 
them,  but  with  stronger  musts,  the  aeration  produces  a  distinct 
increase  in  the  amount  of  alcohol,  and  the  beneficial  eifect  is  greater 
the  stronger  the  must.  In  all  cases,  however,  the  advantage  gained 
by  cooling  the  liquid  to  about  30°  is  much  greater  than  that  resulting 
from  aeration,  although  the  latter  is  still  beneficial.  A  combination 
of  the  two  processes  gives  the  best  results,  and  is  especially  to  be 
recommended  in  hot  countries,  in  which  the  musts  are  usually  some- 
what concentrated.  Precautions  must  of  course  be  taken  against 
acetic  fermentation.  C.  H.  B. 

Effect  of  abundant  Application  of  Nitrogen  on  the  Assimila- 
tion and  Respiration  of  Plants.  By  H.  Muller  (^Bied.  Centr., 
1895,  24,  454 — 456;  from  Jahresher.  deut.-schiueiz.  Versuchs-stat., 
Wddensiceil,  3,  52). — The  results  of  the  experiments  which  were 
made  with  potatoes  and  sugar  beet  were  as  follows.     The  application 
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of  large  amounts  of  nitrogen  to  the  plants  caused  increased  leaf- 
development  with  greater  percentage  of  chlorophyll ;  starch  formation 
in  the  leaves  was  impeded,  the  starch  was  more  quickly  dissolved,  and 
there  was  less  storage  o£  reserve  substances;  the  amount  of  glucose 
was  increased,  and  there  was  increased  decomposition  of  nitrogen 
compounds,  resulting  in  increased  respiration  of  all  parts,  and  in 
increased  growth. 

With  both  plants,  excessive  or  exclusive  nitrogenous  manure  should 
be  avoided.  Roots  w^hich  have  been  too  heavily  manured  with  nitro- 
gen should  be  used  first,  as  they  are  the  most  subject  to  loss  through 
respiration.  N.  H.  J.  M. 

Consumption  of  Asparagine  in  the  Nutrition  of  Plants. 
By  Y.  KiNOSHiTA  (B^ilJ.  Coll.  Agrtc,  Imp.  Univ.,  Tohjo,  1895,  2,  196— 
199).— According  to  C.  0.  Miiller  (Abstr.,  1887,  70),  regeneration  of 
proteids  from  asparagine  can  only  take  place  in  green  leaves,  light 
and  the  nascent  state  of  carbohydrates  being  essential.  In  order  to 
ascertain  whether  the  process  would  go  on  in  the  dark,  shoots  of  soja 
bean,  which  are  rich  iu  asparagine,  were  fed  with  organic  solutions, 
and  examined  from  time  to  time  for  asparagine.  The  solutions  selected 
were :  (1)  1  per  cent,  methylic  alcohol  with  one- tenth  of  its  bulk  of 
saturated  gypsum  solution;  (2)  1  per  cent,  glycerol  solution  with 
gypsum,  and  (3)  g'lucose  solution.  When  placed  in  these  solutions, 
the  plants  were  20 — 27  cm.  long,  and  the  roots  and  stems  were  rich 
in  asparagine  ;  the  cotyledons  had  been  removed.  Tests  for  reserve 
albumin,  made  during  the  experiment,  showed  it  to  bo  absent  in  the 
control  experiment,  and  present  in  considerable  amount  in  the  shoots 
grown  in  sugar  and  glycerol.  After  about  four  weeks,  the  shoots  of 
the  control  experiments  showed  a  higher  percentage  of  asparagine  in 
the  dry  matter  (28'7)  than  at  the  commencement  (21-5  per  cent.), 
whilst  the  shoots  in  methylic  alcohol  and  glycerol  solutions  showed  a 
respective  reduction  to  18*9  and  13' 7  per  cent.  The  production  of 
dissolved  proteids  was  thus  coincident  with  decrease  of  asparagine. 
The  increase  in  amount  of  asparagine  in  the  control  experiments  was 
probably  due  to  production  from  other  amides.  A  less  increase  was 
observed  in  another  control  experiment  (24*0)  in  which  the  cotyle- 
dons had  not  been  removed,  probably  due  to  the  protecting  elfect  of 
the  galactans  and  other  carbohydrates  gradually  becoming  soluble. 

Glycerol  and  raethjlic  alcohol  supplied  to  the  roots  can,  therefore, 
not  only  hinder  the  production  of  asparagine  in  the  shoots,  but  also 
diminish  the  amount  already  present.  Glycerol  is  the  more  effective ; 
it  also  forms  sugar.  Since  the  shoots  grew  better  in  these  solutions 
than  in  water,  and  showed  the  presence  of  dissolved  proteids,  it  may 
be  assumed  that  both  methylic  alcohol  and  glycerol  can  regenerate 
proteids  from  asparagine.  Moreover,  light  cannot  have  any  direct 
action  in  supporting  the  process,  although  it  is  indirectly  of  great 
importance  in  yielding  the  necessary  carbohydrates. 

N.  H.  J.  M. 

Assimilation  of  Nitrogen  from  Nitrates  and  Ammonium 
Salts  by  Phaenogams.  Jiy  Y.  Kinoshita  (Bull.  Coll.  Agric,  Imp. 
Univ.,  Tokyo,   1895,         200 — 202). — Barley  was  sown  in  sand  con- 
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tained  in  three  pots,  and  kept  dark.  After  16  days,  the  plants  of 
one  pot  werp  taken  out  and  analysed,  whilst  those  of  the  second  and 
third  pots  were  watered  with  a  1  per  cent,  solution  of  ammonium 
chloride  and  a  solution  containing  an  equivalent  amount  of  sodium 
nitrate  respectively ;  500  c.c.  of  each  solution  was  used  during  the 
week  the  experiment  lasted.  In  a  second  experiment,  maize  plants, 
nearly  40  cm.  long,  were  placed  in  sohitions  of  ammonium  and  sodium 
nitrates  (containing  1  per  cent,  of  nitrogen),  control  plants  being 
placed  in  distilled  water.  The  following  total  amounts  (in  grams)  of 
nitrogen,  and  of  nitrogen  as  asparagine,  were  found. 


Barley  in  AmCl   . .  "I 

„        NaNOa..; 

Maize  in  AmNO^. .  "1 


At  commencement. 


Total. 


3-512 
413 


As  Asparagine. 


0-656 

0-38 


At  conclusion. 


Total.      I    As  Asparagine. 


4-436 
4-923 
4-23 
4-15 


2-027 
0-977 
0-73 
0-24 


The  results  of  these  preliminary  experiments  make  it  evident  that 
ammonium  salts  are  transformed  into  asparagine,  whilst  nitrates  are 
not,  and  it  seems  certain  that  asparagine  is  the  form  in  which  the 
excess  of  nitrogen,  originally  in  ammonium  salts,  is  stored  up. 

N.  H.  J.  M. 

Reserve  Protein  in  Plants.  By  Gr.  Daikuhara  (Bull.  Coll.  Agric, 
Imp.  U7iiv.,  Tokyo,  1895,  2,  189—195;  compare  Abstr.,  1895,  ii,  128). 
— The  plants  previously  examined  (loo.  cAt.)  for  active  albumin  were 
collected  in  the  spring.  It  seemed  possible  that,  owing  to  transporta- 
tion, leaves  found  rich  in  active  albumin  in  the  spring  might  no 
longer  contain  it  in  the  autumn,  or  that,  on  the  other  hand,  plants  of 
rapid  growth  which  gave  a  negative  reaction  in  the  spring  might 
accumulate  active  albumin  in  the  autumn.  An  examination  of  a 
number  of  plants  collected  in  the  autumn  gave,  however,  generally, 
results  similar  to  those  previously  obtained,  except  that  plants  which 
gave  a  positive  result  in  the  spring  usually  showed  less  active  albu- 
min in  the  autumn. 

Eepeated  examination  of  partly  dead  leaves  showed  that  they 
always  produced  proteosomes  with  caffeine  in  the  healthy  cells,  even 
when  very  close  to  the  dead  portions,  but  the  dead  portions  invariably 
gave  negative  results. 

The  frequent  occurrence  of  active  albumin  in  the  flower  may  be 
of  importance  to  seed  formation ;  so  far,  active  albumin  has  generally 
been  found  only  in  the  epidermis  of  the  seeds  and  fruits  examined. 

N.  H.  J.  M. 

Formation  of  Proteids  in  Plant  Cells.  By  Oscar  Loew  (Bull. 
Coll.  Agric,  Imp.  Univ.,  Tokyo,  1894,  2,  43 — 67). — Micro-organisms  and 
Mould-Fungi. — The  behaviour  of  aerobic  microbes  and  moulds  towards 
different  organic  compounds  indicates  that  the  proteids  and  proto- 
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plasma  remain  in  one  species  the   same,  and  that  the  formation  of 
proteids  commences  with  relatively  simple  atomic  groups. 

As  regards  carbon  compounds,  the  nutritive  quality  of  acids  is 
increased  by  the  entrance  of  alcoholic  hydroxyl,  that  of  alcohols 
increases  with  the  number  of  HO-groups  ;  aldehyde  and  ketone  groups 
increase  the  nutritiveness,  the  lower  members  of  the  fatty  acids  being 
more  assimilable  than  the  higher.  Unsaturated  ring  systems  are  gene- 
rally unfavourable,  whilst  some  compounds  (such  as  quinic  acid)  con- 
taining a  saturated  benzene  ring  are  very  nutritive.  Pyridine,  pinacone, 
ethylenediamine,  amidoacetal,  glyoxal,  meconic  and  oxalic  acids  do 
not  support  bacterial  growth ;  acetoxime,  diacetonamine,  citraconic 
and  maleic  acids  do,  but  only  with  difficulty;  at  the  same  time,  none 
of  these  compounds  is  so  poisonous  as  to  kill  the  bacteria,  if  well 
nourished.  It  is  of  interest  that  whilst  with  maleic  acid  it  takes 
weeks  to  develop  bacteria,  'fumaric  acid  supports  bacteria  well ;  in 
citraconic  acid  there  was  no  development  for  six  weeks.  Comparing 
the  different  monhydric  alcohols,  it  was  found  that  whilst  1  percent, 
methylic  alcohol  readily  develops  bacterial  growth,  amylic  alcohol 
has  to  be  used  diluted  to  O'l  per  cent.  The  fatty  acids  decrease  in 
nutritive  properties  as  their  molecular  weight  increases  ;  formic  acid, 
however,  seems  to  be  available  only  in  the  case  of  one  kind  of  bac- 
terium (Centr.  f.  Bacterial.,  12,  No.  14)  ;  formaldehyde  is  poisonous, 
but  its  combinations  with  hydrogen  sodium  sulphite,  and  with  am- 
monia can  be  utilised  by  a  bacillus  and  by  a  kind  of  Beviatium. 

As  regards  the  manner  in  which  acetic  acid,  for  instance,  is 
utilised,  it  is  supposed  that  it  is  oxidised  with  formation  of  form- 
aldehyde, carbonic  anhydride,  and  Avater ;  this  would  explain  the 
favourable  effect  of  the  CH'OH-groups  or  the  isomeric  formaldehyde. 
In  the  case  of  the  utilisation  of  formic  acid  (sodium  salt),  there 
would  probably  be  first  a  transformation  into  glyoxylic  acid,  and  then 
decomposition  of  this  into  formaldehyde  and  carbonic  anhydride. 
Oxalic  and  parabanic  acids  and  urea,  &c.,  cannot  be  used  as  sources 
of  carbon,  because  they  cannot  furnish  formaldehyde.  There  is  at 
present  no  explanation  for  the  difference  in  the  value  of  the  stereo- 
isomeric,  maleic,  and  fumaric  acids.  As  a  rule,  compounds  contain- 
ing the  groups  CH3,  CHo,  CH'OH,  and  CHs'OH  can  be  used  as 
sources  of  carbon,  if  not  poisonous,  and  if  not  too  resistant  to  the 
attacks  of  bacteria.  In  the  following  lists  (next  page)  the  various  com- 
pounds are  grouped  thus :  I,  very  good  sources  of  carbon ;  IT,  moderately 
good  ;  III,  very  poor ;  and  lY,  useless,  so  far  as  observed  : — 

The  very  remarkable  observation  of  Hiippe  {Biol.  Genti-.,  7,  702), 
that  the  nitrifying  bacteria  wnll  develop  in  inorganic  solutions  may 
be  explained  by  assuming  part  of  the  hydrogen  of  the  ammonia  to 
act  on  carbonic  anhydride  to  form  formaldehyde  and  water,  and  the 
subsequent  condensation  of  the  formaldehyde  to  sugar. 

Substances  which  support  the  life  of  aerobic  bacteria  are  generally, 
but  not  always,  suitable  for  mould-fungi.  Compounds  differ  con- 
siderably in  their  power  of  developing  fungi,  for  whilst  isobutylic 
alcohol  yields  9 — 10  per  cent,  of  fungoid  matter,  asparagine  yields 
nearly  22  per  cent.  Maleic,  citraconic,  mesacouic,  dibenzylmalonic, 
and     diethylsuccinic     acids    cannot   be    utilised   by  moulds,    whilst 
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malonic,    succinic. 


utilised.      With  regard  to 
a    very  suitable   compound 


and  methyl-  and  ethyl-succinic  acids  are  well 
nitrogen,  potassium  ferrocyanide  is  not 
whilst  hydroxylamine  and  diamide  are 
poisons;  azoimide  can  only  be  used  highly  diluted.  The  nitrogen 
compounds  have  always  to  be  transformed  into  ammonia  before 
protein  formation  can  begin ;  anaerobic  microbes  effect  this  by 
reduction,  aerobic  by  oxidation.  In  the  assimilation  of  elementary 
nitrogen  by  microbes,  ammonium  nitrite  is  probably  first  formed,  and 
the  nitrous  acid  rapidly  reduced  to  ammonia. 


Glycerol. 
Mannitol. 
Sugars. 
Lactic  acid. 
Succinic  acid. 
Tartaric  acid. 
Citric  acid. 
Betaine. 

Alanine. 

Leucine. 

Asparagiiie. 

Glutamine. 

Creatine. 


II. 


Metbylic  alcohol. 
Ethylenic  glycol. 
Acetone. 
Acetic  acid. 
Fumaric  acid. 
Pjruvic  acid. 
Levulinic  acid. 
Glycocine. 

Methylamine. 
Choline. 
AllantoYn. 
Caffeine. 
Methylic  cyanide. 


III. 


Phenol. 
Acetoxime. 
Diacetoneamine. 
Yaleric  acid. 
Maieic  acid. 
Citraconic  acid. 
Benzoic  acid. 
Lecithin. 

Trimethylamine. 
Strychnine. 
Hexamethyleneamine, 
Aniidobenzoic  acid. 
Glyoxylic  acid. 


lY. 


Pinacone. 
Sulphonal. 
Amidoacetal. 
Oxalic  acid. 
Meconic  acid. 
Picric  acid. 
Antipyrine. 
Dimetliyloxy-m- 

diazine. 
Ethylenediamine, 
Pyridine. 
Urea. 

Parabanic  acid. 
Guanidine. 


Sulphur  seems  to  be  present  in  the  proteids  of  fungi,  as  in  other 
prote'ids,  as  'SH.  Sulphates  have,  therefore,  to  be  reduced.  Sul- 
phonal, CMcalSOaEtz,  is  a  suitable  source  of  sulphur  in  iDresence  of 
easily  assimilable  carbon,  but  not  otherwise. 

Chlorophyll  Plants. — In  the  higher,  as  in  the  lower  plants,  it  must 
be  assumed,  whatever  compounds  are  utilised  for  their  growth,  that 
the  carbon  compounds  are  so  broken  up  as  to  produce  formaldehyde, 
and  that  the  nitrogen  must  be  liberated  as  ammonia.  As  regards 
the  different  forms  of  nitrogen  produced  by  the  decomposition  of 
proteids,  asparagine,  leucine,  and  tyrosine,  phenylamidopropionic  and 
amidovaleric  acids,  arginine  and  allantoin  have  been  found ;  urea 
has  not  been  detected,  but  guanidine  occurs  in  the  shoots  of  Vicia 
saliva.  Schulze's  observation  that  whilst  amido-acids  formed  during 
the  first  period  of  germination  decrease  in  quantity,  asparagine 
increases,  is  of  very  great  importance ;  when  sugar  takes  part  in 
the  formation  of  prote'ids  from  asparagine,  it  furnishes  the  deficiency 
of  carbon.  Prote'ids  might  be  formed  in  the  following  manner: — 
By  reduction  in  presence  of  glucose,  asparagine  might  yield  aspartic 
aldehyde,  and  the  ammonia  liberated  would  immediately,  in  presence, 
of  glucose,  form  another  molecule  of  aspartic  aldehyde;  3  mols. 
of  this  aldehyde  (C4H7NO2)  may  be  supposed  to  condense  with  elimi- 
nation of  water  (2  mols.),  and  yield  an  intermediate  compound, 
(Ci2HnN304),  6  mols.  of  which,  with  hydrogen  (6  mols.)  and  hydrogen 
sulphide  (1  mol.),  would  yield  albumin  of  the  formula  C72Hn2N'i8S022, 
and  water  (2  mols.).    Glucose  would  again  be  required  for  the  redac- 
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tion.  On  the  assumption  that  the  aldehyde  and  amido-groups  are 
prevented  from  acting  on  each  other,  and  that  in  the  reduction  the 
12  aldehyde  groups  are  converted  into  secondary  alcoholic  groups, 
CH'OH,  the  final  product  (active  albumin)  would  be  of  extra- 
ordinary lability,  containing  12  aldehyde  and  18  amido-groups  in 
1  mol.  With  the  loss  of  its  aldehyde  character  it  would  be  changed 
to  passive  albumin.  It  is  obvious  that  passive  albumin  is  not  pro- 
duced by  direct  synthesis,  but  is  the  product  of  the  transformation  of 
the  directly  formed  active,  unstable  albumin.  N.  H.  J.  M. 

Active  Albumin  as  Reserve  Material  in  Plants.  By  Oscar 
LOEW  {Bull.  Coll.  Agri.,  Imp.  Univ.,  Tokyo,  1894, 2, 23— 33).— The  author 
and  Bokorny  have  shown  the  presence  in  plants  of  a  protein  sub- 
stance, apparently  in  solutiop,  which  gives  certain  reactions,  of  which 
living  protoplasm,  owing  to  its  great  lability,  is  incapable,  and  which 
neither  dead  protoplasm  nor  the  known  soluble  prote'ids  show.  The 
substance  has  the  role  of  a  reserve  material,  being  used  up  during  the 
growth  and  multiplication  of  cells. 

Many  algre  and  parts  of  higher  plants  show,  under  the  influence  of 
caffeine  (0"l — 0*5  per  cent.)  or  of  antipyrine  (0*5  per  cent.),  a  number 
of  minute,  transparent,  colourless  globules,  which  gradually  unite  to 
lorm  larger  globules  or  droplets,  at  the  same  time  losing  their 
original  motions ;  all  the  Spirogyroe  are  specially  adapted  for  these 
observations.  When  the  objects  are  placed  in  water,  the  globules 
disappear,  as  the  caffeine  leaves  the  cells  by  osmosis,  and  the  cells 
continue  to  live  as  before  the  treatment ;  if,  however,  the  cells  die 
during  the  treatment,  or  are  killed  by  poisons,  the  droplets  also 
change  their  properties,  thus  showing  close  chemical  resemblance  of 
the  matter  in  the  protoplasm  and  in  the  droplets,  the  latter  becom- 
ing turbid,  and  losing  their  solubility.  When  spirogyra- threads,  con- 
taining freshly  formed  droplets,  are  exposed  to  ether  vapour,  the  cells 
are  killed  in  a  few  seconds,  and,  in  about  20  minutes,  the  globules 
lose  their  brightness  and  their  solubility. 

In  the  dissolved  state,  the  substance  is  quickly  changed  by  the 
death  of  the  cells  in  which  caffeine  never  produces  globules.  Spiro- 
gyra Weheri,  treated  for  one  minute  with  very  dilute  aqueous  iodine, 
yields  globules  with  caffeine,  but  not  after  10  minutes'  treatment 
with  iodine. 

The  substance  is,  therefore,  a  proteid  differing  from  ordinary 
soluble  proteids  by  being  separated  in  globules  by  caffeine,  &c.,  and 
by  its  very  great  lability.  In  the  coagulated  state,  the  globules  show 
all  the  properties  of  ordinary  coagulated  prote'ids.  When  the  jiroteo- 
somes,  as  these  globules  are  termed,  are  treated  with  ammonia  they 
are  solidified,  the  ammonia  entering  into  intimate  combination.  This 
fixation  of  ammonia,  which  recalls  the  formation  of  pyrrolines  from 
1  :  4  ketones,  is  explained  by  the  presence  of  aldehyde  groups  in  the 
proteosomes,  which  are  able  to  reduce  silver  nitrate,  even  after  treat- 
ment with  ammonia ;  the  reaction  with  silver  nitrate  was  also 
obtained  with  the  proteosomes  of  Symphorocarpus  racemosiis,  which 
is  free  from  tannin,  and  from  which  every  trace  of  sugar  was 
removed. 
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The  fact  that  proteosomes  represent  the  active  albumin  was  proved 
by  cultivating  Spirogyra  in  nutritive  solutions  without  and  with 
nitrogen  (potassium  nitrate).  In  the  first  case,  the  stored-up  albumin 
was  used  up  so  thoroughly  that,  after  two  or  three  weeks,  caffeine 
failed  to  produce  proteosomes ;  whilst  in  the  second  case,  there  was  an 
intense  formation  of  proteosomes  with  caffeine  after  three  weeks, 
more  active  albumin  having  been  produced  than  was  required. 
Changes  of  temperature  have  great  influence  on  the  amount  of 
active  albumin  present,  and  phosphates  interfere  with  its  accumula- 
tion (Loew,  "  Physiol.  Functions  of  Phosphoric  acid,"  Biol.  Centr., 
2,  280). 

Active  albumin  was  found  in  a  great  variety  of  plants  and  in 
various  parts  of  plants,  but  not  in  animals. 

The  separation  of  globules  by  caffeine  or  a.ntipyrineis  probably  due 
to  a  very  loose  combination  in  which  the  original  chemical  nature  of 
the  albumin  is  not  otherwise  altered,  but  it  is  also  possible  that  the 
bases  effect  a  loose  kind  of  polymerisation ;  at  any  rate  the  original 
state  may  be  restored  by  washing  out  the  bases  with  water.  Stronger 
bases  (guanidine,methylamine,  &c.)  produce  granules  which  do  not  form 
droplets,  and  which  soon  became  insoluble  in  w^ater  ;  inorganic  bases 
produce  minute  granules  and  rapid  death  of  the  cells  (compare  Loew 
and  Bokorny,  D.  cliem.  Kraftquelle  im  lehenden  Frotoplasma,  Miinchen, 
1889;  Bot  Centr.,  1889  and  1893;  Flora,  1892,  127;  Bokorny, 
Brings.  Jahrb.,  19  and  20  ;  Bflilger's  Archiv,  45  and  50). 

N.  H.  J.  M. 

Function  of  Diastase  in  Plants.  By  J.  GriJss  (/.  Fharm., 
1895,  [6],  2,  275—276  ;  from  Apoth.  Zeit.,  1895,  307).— Diastase  may 
be  readily  detected  in  the  cells  of  plants  by  digesting  the  tissue,  for 
a  sufficient  length  of  time,  with  a  solution  of  guaiacum  in  absolute 
alcohol,  and  then  immersing  sections  of  it  in  a  dilute  solution  of 
hydrogen  peroxide;  a  fine  blue  colour  is  developed  in  those  cells 
which  contain  the  enzyme. 

The  author  finds  that  diastase  is  always  present  in  those  parts  of 
the  plant  from  which  it  is  necessary  that  starch  should  be  removed 
for  purposes  of  nutrition. 

As  the  amylolytic  power  of  diastase  is  inhibited  by  the  presence  of 
more  than  a  certain  limiting  amount  of  glucose,  it  would  seem 
that  in  assimilation,  the  formation  of  glucose  precedes  that  of 
starch,  and  continues  as  long  as  the  sugar  is  removed  by  circulation. 
When,  however,  the  sugar  commences  to  accumulate  beyond  the 
requirements  of  the  organism,  it  undergoes  polymerisation  to  maltose 
and  eventually  to  starch,  which,  in  the  presence  of  glucose,  is  not 
hydrolysed  by  the  diastase ;  as  soon,  however,  as  the  glucose  is  reduced 
by  circulation  below  the  inhibitory  proportion,  the  starch  is  hydro- 
lysed by  the  diastase,  and  the  supply  of  soluble  nutritive  material 
thus  maintained. 

The  amylolytic  power  of  diastase  is  increased  in  presence  of  salts 
of  the  alkalis  and  alkaline  earths,  and  by  asparagine,  &c. 

Jn.  W. 
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Hydrogen  Peroxide  in  Plants.  By  J.  Cho  {Bull.  Coll.  of  Agric, 
Imp.  Univ.^Tohjo,  1895,  2,  225— 227).— A  reply  to  Bacir(Abstr., 
1895,  ii,  239).  Twenty-one  species  of  plants  were  treated  as  described 
by  Bach.  In  nine  cases,  a  coloration  was  observed,  but  not  the  colour 
produced  in  the  control  experiment;  moreover,  the  extracts  gave  the 
same  reaction  after  treatment  with  platinum  black,  which  would  have 
destroyed  any  hydrogen  peroxide,  it  it  had  been  present.  The  colora- 
tion observed  is  probably  only  obtained  when  the  leaves  have  been 
partly  killed  by  the  oxalic  acid  solution,  so  that  certain  readily  oxidis- 
able  compounds  are  enabled  to  leave  the  cells  by  osmosis,  and  yield 
coloured  products  by  oxidation  in  presence  of  aniline  oxalate. 

N.  H.  J.  M. 

Occurrence  of  two  kinds  of  Mannan  in  the  Roots  of  Cono- 
phallus  Konyaku.  By  Y.  Kinoshtta  {Bull.  Coll.  Agric.^  Imp.  Univ., 
Tokyo,  1895,  2,  205— 206).— It  was  shown  by  Tsuji  (this  vol.,  ii,  44) 
that  the  root  of  Conophallus  contains  a  large  amount  of  an  anhydride 
of  mannose  ;  it  is  now  shown  that  two  kinds  of  mannan  are  present. 
The  finely  ground  root  was  repeatedly  extracted  with  boiling  water 
until  the  extract  was  no  longer  slimy.  The  residue  yielded  mannose 
when  boiled  with  dilute  acid,  and  the  slimy  extract,  on  the  addition 
of  alcohol,  yielded  a  copious,  nearly  white,  flocculent  precipitate ;  the 
latter,  when  dried  at  100°,  was  no  longer  soluble  in  water,  but  yielded 
mannose  when  boiled  for  some  hours  with  4  per  cent,  sulphuric  acid. 
This  mannan  differs  from  that  obtained  from  yeast  by  Salkowski 
(Abstr.,  1894,  i,  222)  in  losing  its  solubility  on  drying,  but  agrees  in 
its  behaviour  with  basic  lead  acetate  (no  precipitate),  ferric  chloride, 
and  ammonia  (gelatinous  precipitate),  copper  salphate  and  sodium 
hydroxide  (thick,  blue  precipitate),  and  also  with  Fehling's  solu- 
tion. 

The  slimy  mannan  was  not  altered  by  the  diastase  of  malt,  by  inver- 
tase,  or  emulsin,  and  Osawa's  experiments  on  dogs  showed  that  it  is 
digested  with  much  more  difficulty  than  starch.  An  enzyme  capable 
of  saccharifying  the  mannan  must,  however,  exist  in  the  konyaku 
root,  and  the  author  hopes  to  isolate  it.  N.  H.  J.  M. 

Composition  of  some  Mucilages.  By  K.  Yoshimura  {Bull.  Coll. 
Agric,  Imp.  Univ.,  Tokyo,  1895,  2,  207 — 208). — The  slimy  extracts  of 
the  various  plants  were  concentrated,  precipitated  with  alcohol,  the 
washed  precipitates  boiled  with  sulphuric  acid  (2 — 4  per  cent.),  neu- 
tralised with  barium  chloride,  filtered,  and  concentrated  to  sj-^rups. 
Portions  of  these  were  evaporated  with  nitric  acid  and  examined  for 
mucic  acid,  other  portions  were  mixed  with  phenjlhydrazine  acetate, 
whilst  others  again  were  examined  with  phloroglucinol  and  hydro- 
chloric acid  for  pentoses.     Finally,  the  osazones  were  prepared. 

The  mucilage  of  Sterculia  plantanifolia  (young  shoots)  consists  of 
araban  with  some  galactan ;  that  of  Colocasla  antiqiiorum  (tuberous 
roots)  probably  consists  only  of  a  polyanhydride  of  diglacose.  The 
mucilages  of  Vitis  pentaphylla  (stems  and  leaves),  and  Opuntia 
(fleshy  stems),  chiefly  consist  of  galactan,  those  of  (Enothera  Jaquinii 
(stems  and  leaves),  and  Kadzura  japonica  (young  leaves  and  stems), 
contain  galactan  and  araban.  N.  H.  J.  M. 
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Laccase  in  Vegetables.  By  Gabriel  Berteand  (Gompt.  rend., 
1895, 121, 166 — 168). — An  alcoholic  solution  of  gum  guaiacum  becomes 
blue  in  presence  of  air  and  a  very  small  quantity  of  laccase;  if  the 
proportion  of  the  latter  is  considerable,  the  blue  coloration  may  change 
to  green  and  eventually  to  yellow.  This  reaction  is  very  convenient 
as  a  test  for  laccase,  and  by  means  of  it,  combined  in  most  cases  with 
the  actual  isolation  of  the  laccase,  the  author  has  recognised  the 
presence  of  this  substance  in  the  roots  of  the  beet,  carrot,  and  turnip, 
the  tubers  of  the  dahlia,  potato,  and  Jerusalem  artichoke,  the 
rhizome  of  balisier,  apples,  pears,  chestnuts,  quinces,  lucern,  clover, 
rye-grass,  asparagus,  and  the  flowers  of  the  gardenia.  As  a  rule, 
<»nly  those  organs  of  the  plant  which  are  in  a  state  of  active  develop- 
ment contain  any  notable  proportion  of  laccase. 

In  dealing  with  roots,  rhizomes,  tubers,  and  parenchymatous  fruits, 
the  juice  may  be  precipitated  with  alcohol  immediately  after  its 
extraction,  but,  in  the  case  of  green  organs,  the  juice  should  be  satu- 
rated with  chlorofoi'm  and  allowed  to  remain  for  24  hours,  when  it 
w^ll  coagulate  spontaneously,  and  only  the  filtered  liquid  is  treated 
with  alcohol.  C.  H.  B. 

Asparagine  in  the  Roots  of  Nelumbo  Nucifera.  By  Y.  Ktxo- 
SHiTA  (Bull  Coll.  Agric,  Imp.  Uriiv.,  Tokyo,  1895,  2,  203— 204).— The 
root  of  Nelumho  nucifera  is  rich  in  starch,  and  is  used  in  Japan,  in  the 
boiled  condition,  as  food.  The  following  analytical  results  were 
obtained  by  Kellner  : — water,  85*84 ;  the  dry  substance  gave :  crude 
protein,  7-75;  fat,  1*44;  fibre,  7-19;  non-nitrogenous  extract,  starch, 
&c.,  78'59  ;  ash  (free  from  carbon  and  carbonic  anhydride),  5'03  per 
cent. 

Asparagine  has  been  detected  in  comparatively  few  roots ;  the 
roots  of  Althcea  contain  2,  of  Glycirrhiza  (Plisson),  0'8,  of  Scorzonera 
(Gorup),  0*6,  and  potatoes  (Schulze),  3  per  cent.  The  dry  substance 
of  Nelumho  yielded  nearly  2  per  cent,  of  asparagine. 

N.  H.  J.  M. 

Occurrence  of  Cytisine  in  various  Papilionaceae.  By  Pieter 
C.  Plugge  (Arch.  Pharm.,  1895,  233,  430— 441).— Cytisine  is  con- 
tained in  the  following  PapilionaceaB : — (1)  Cytisus  Laburnum.,  L., 
{Laburnum vulgaris,  Grisebach)  ;  (2)  G.  alpinus.  Mill;  (3)  C.  swpinus, 
Jacq.  ;  (4)  G.  elongatus,  W.  u.  K. ;  (5)  G.  Weldinii,  Vis ;  (6)  G.  sessi- 
foUus,  L. ;  (7)  G.  hirsutus,  L. ;  (8)  G.  hiflorus,  L'her  ;  (9)  G.  Alschin- 
geri,  Vis;  (10)  G.  nigricans,  L. ;  (11)  G.  proliferus.  It.,  Jils :  (12) 
Gytisus  Adami,  Voit',  (13)  G.  ratishonensis  (i-minor,  Schaf;  (14)  C. 
ratishonensis,  Schaf;  (15)  G.  polytrichus,  M.  B.  ;  (16)  Genista  race- 
mosws,  Marnoch  ;  (17)  G.  ramosissimus,  Ten;  (18)  G.  Spicatus ;  (19) 
JJlex  europoeus,  L.  (Gerrard's  Ulexine)  ;  (20)  Sophora  speciosa ;  (21) 
S.  tomentosa ;  (22)  S.  secundiflura,  Lagasca ;  (23)  Baptisia  tinctoria 
(v.  Schroeder's  baptitoxime) ;  (24)  B.  Australis ;  (25)  Euchresta 
Ilorsfieldi,  Benn.  The  following  members  are  free  from  cytisine  : — 
(1)  Gytisus  nigricans ;  (2)  G.  sessilifolius,  L.  ;  (3)  G.  arge^iteus,  L.  ; 
(4)  G.  capitatus,  Jacq. ;  (5)  Genista  tinctoria,  L. ;  (6)  G.  pilosa,  L. ; 
(7)  G.  aiigllca,  L. ;  (8)  G.  germanica ;  (9)  Sophora  japouica,  Dc. ; 
(10)   S.  japouica  pendiila;   (11)   Sophora  a^nis.     The  author  has  in- 
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vestigated  Nos.  20 — 25  in  the  first  class,  and  Nos.  9 — 1 1  in  the  second. 
Sophora  speciosa  contains  cytisine  to  the  extent  of  3"23  per  cent.,  and 
as  the  infusion  of  the  seeds  is  identical  with  cytisine  in  physiological 
action,  the  presence  of  a  second  alkaloid  is  improbable.  These  results 
confirm  the  author's  previous  statement  that  Wood's  "  sophorine  "  and 
cytisine  are  identical.  S.  secundijiora,  Lagasca  (Virgilia  secundiflora. 
Cad.),  also  contains  in  its  seeds  3'47  per  cent,  of  cytisine.  The 
alkaloid  in  the  seed  of  Euchresta  Horsfieldii^  Benn,  was  identified  by 
means  of  its  colour  reactions  and  the  analysis  of  its  auro-  and  platino- 
chlorides,  as  cytisine.  Cytisine  gives,  in  addition  to  the  reactions 
already  known,  a  violet-red  coloration  with  concentrated  sulphuric 
acid  and  potassium  permanganate,  the  intensity  of  the  violet  tint 
gradually  increasing.  J.  B.  T. 

Composition  of  Pure  Fruit  Juices.  By  H.  Kremla  {Bied.  Centr., 
1895,  24,  498  ;  from  Zeit.  f.  Nahrungsmittelhygiene  u.  Warenhunde, 
7,  365 — 370). — The  juices  of  the  following  fruits  were  analysed  :  (1) 
cherry ;  (2)  currant ;  (3)  gooseberry ;  (4)  cranberry ;  (5)  cider 
apple ;  and  (6)  melon.  The  results  are  given  in  grams  per  litre  of 
juice.  The  acid  is  calculated  as  malic  acid,  and  the  sugar  (reducing) 
as  invert  sugar. 


Balling's 
extract. 

Acid. 

Sugar. 

Nitrogen. 

Ash. 

1 

2 
3 

4 
5 
6 

166  -0—266  -8 

103  0-167-1 

91-1 

119-0 

169-5 

99-5 

3-13—  7-23 

21  -2  —23  -8 

13-1 

22-7 

11-07 

1-73 

100-6— 172-6 

48  -5—86  -8 

59-7 

74-5 

104-1 

41-4 

0  -248—0  -711 
0-098 

3  -56—7  -58 
2-68 
2-44 

KoO. 

CaO. 

MgO. 

P2O5. 

2 

4 

2-128-2-549 
1-192 

0  -206—1  -230 
0-270 

0-106       1       0-229- 0-501 
0  -126       1             0  -099 

1 

The  sp.  gr.  were  as  follows:  (1)  1-0639— 1-1023 ;  (2)  1-0400— 
1-0644;  (3)  1-0355;  (4)  1-0462;  (5)  1-0653;  (6)  1-0387.  Black 
cherries  gave  much  more  sugar  and  extract  than  red  ones.  Benzoic 
acid  was  found  in  cranberry  juice.  N.  H.  J.  M. 

Bark  and  Leaves  of  Drimys  Granatensis,  L.  By  Oswald 
Hesse  {Annalen,  1895,  286,369— 376).— The  statement  that  the  bark 
of  Drimys  Granatensis  contains  cotoin  has  led  the  author  to  submit  it 
to  examination,  the  leaves  having  been  included  in  the  investigation, 
the  result  of  which  shows  that  cotoin  is  not  present  in  either  bark  oi- 
leaves.  Three  new  substances  have  been  isolated,  drimin,  diirayssic 
acid,  and  driraol. 
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Urimin,  C13H14O4,  is  obtained  from  the  pulverised  bark,  whicli  is 
extracted  with  ether,  the  ethereal  solution  evaporated,  and  the 
residue  extracted  with  boiling  petroleum;  the  insoluble  portion  is 
then  dissolved  in  ether,  and  light  petroleum  added,  when  an  oil  is 
thrown  down.  On  evaporating  the  solution  and  dissolving  the 
residue  in  alcohol,  ether  precipitates  drimin,  which  separates  from 
alcohol  as  a  micro-crystalline  powder  of  pale  brown  colour ;  it  melts 
at  256°. 

Drimyssic  acid  has  not  been  characterised ;  it  was  obtained  from 
the  liquid  filtered  from  drimin,  and  has  the  properties  of  an  acid. 

Drimol,  CasHggOz,  is  obtained  from  the  leaves  by  extracting  with 
ether,  evaporating  the  solvent,  and  dissolving  the  residue  in  alcohol ; 
it  crystallises  from  alcohol  in  small,  white  needles,  and  melts  at 
73 — 74°.  The  acetyl  derivative,  C28H57ACO2,  crystallises  in  small, 
Avhite  leaflets,  and  melts  at  42 — 43°.  The  action  of  hydriodic  acid 
(sp.  gr.  =  1'7)  gives  rise  to  the  iodide,  C28H57IO,  which  crystallises 
from  hot  glacial  acetic  acid  in  small  needles ;  by  the  action  of  alco- 
holic potash,  drimol  is  regenerated.  M.  0.  F. 

Amount  of  Fat,  Sugar  and  Tannin  in  Coffee.  By  E.  Herfeldt 
and  Albert  Stdtzer  (Zeit.  angw.  Cliem.,  1895,  469 — 471). — The  fat, 
or  rather  the  ethereal  extract,  of  coffee  seems  to  be  much  increased 
by  the  roasting  process ;  a  sample  of  Santos  coffee  gave  on  analysis 
10"86  per  cent,  ot"  water  and  8*15  per  cent,  of  fat,  whilst  after  roasting 
it  yielded  2*43  per  cent,  of  water  and  1658  per  cent,  of  fat.  'New 
Granada  coffee  showed  10*45  of  water  and  13*10  percent,  of  fat;  after 
roasting,  2*18  per  cent,  of  water  and  15*44  per  cent,  of  fat.  Java  coffee, 
however,  showed  a  large  decrease  in  fat,  its  moisture  and  fat  being 
respectively  10*05  and  14*00  per  cent,  before,  but  2*96  and  11*30  per 
cent,  after  roasting.  The  iodine  and  saponification  figures  of  the  fat 
before  or  after  roasting  do  not  admit  of  any  definite  conclusions. 

Tbe  authors  have  not  been  able  to  detect  actually  existing  sugars, 
but  a  little  may  be  formed  by  hydrolysis  of  the  tannin  under  favour- 
able conditions.  As  regards  the  caffe tannic  acid,  the  authors  have 
not  been  able  to  get  anything  like  trustworthy  results  by  estimatinu; 
the  sugar  formed  on  hydrolysis  with  tartaric  acid  ;  treatment  with 
aqueous  soda  also  failed.  Experiments  to  isolate  the  tannin  as  a 
bromo- derivative  also  proved  unsatisfactory.  L.  de  K. 

Composition  of  Pachyma  Cocos  and  Mylitia  Lapidescens. 

By  Ernst  Winterstein  (Arch.  Fharm.,  1895,  233,  398—409).— 
Two  specimens  of  Pachyma  Cocos  gave  the  following  analytical  re- 
sults : — Protein  substances  =  0*56 — 1*00;  substances  allied  to  chitin 
=  0-60—1*00  ;  ethereal  extract  =  0*35- 0*42  ;  ash  =  0*06—0*25  ; 
water  =  1686 — 12*09  ;  tZ-glucose  =  1*40 — 1*13  ;  fungus-cellulose  = 
2*25 — 3*24;  pachymose  =  76*21 — 79*84  per  cent.  The  ethereal  ex- 
tract probably  consisted  of  cholestei^ol.  Grummy  matters  are  also 
present  in  small  quantity.  Pachymose  is  an  anhydride  of  <Z-gluco&e 
similar  to  paradextran  and  paraisodextran ;  Avhen  hydrolysed  it 
yields  97  per  cent,  of  c^-glucose.  The  low  content  of  ash  is  note- 
worthy.    Mylitta  lapidescens  is  composed  as  follows : — Protein  sub- 
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stances  =  2*36  ;  substances  allied  to  cHtin  =  091 ;  efcliereal  extract 
=  O'lO  ;  ash  =  0'20  ;  water  =:i4*56  ;  f  angus-cellalose  =  2*80  ;  saccharo- 
coUoides  =  88'98  per  cent.  No  carbohydrate  soluble  in  cold  dilute 
alkali  is  present ;  after  prolonged  heating  with  alkali,  a  slimy  sub- 
stance was  isolated,  which  is  similar  to  Tollens's  saccliaro-colloi'des. 
Foil  details  of  the  analytical  methods  are  given.  J.  B.  T. 

Kola  Nut.  By  G.  Le  Bon  (Exper.  Stat,  Record,  1895,  7,  148  ; 
from  U.S.  Consular  Bep.,  1895,  Apr.,  537 — 540). — The  fresh  kola  nut 
possesses  remarkable  stimulating  powers,  whilst  the  dried  nuts  do 
not.  It  contains  caffeine  (2*35  per  cent.),  theobromine  (0*023  per 
cent.),  and  a  red  glucoside  (1"3  per  cent.),  which  after  mastication  is 
largely  transformed  into  caffeine.  Experiments  with  caffeine  and 
theobromine  showed  that  when  mixed  in  the  proportions  in  which  they 
occur  in  the  nuts,  their  sustaining  power  is  equal  to  that  of  the 
nuts;  neither  compound  alone  has  so  great  a  stimulating  effect  as 
the  nuts.  It  is  thought  that  the  nuts  are  of  extreme  importance  as  a 
muscular  stimulant.  N.  H.  J.  M. 

Coco-nut  Shells.  By  R.  W.  Tromp  de  Haas  and  Bernhard  Tollens 
(Annalen,  1895,  286,  303 — 306). — The  hard,  inner  shells  of  coco-nuts 
were  finely  powdered  and  extracted  successively  with  cold,  dilute  hydro- 
chloric acid,  cold  dilute  ammonia,  boiling  alcohol,  and  boiling  ether. 
The  dry  powder  was  then  heated  for  an  hour  on  the  water-bath  with 
10  parts  of  4  per  cent,  sulphuric  acid,  and  subsequently  in  a  porcelain 
basin  over  the  flame  ;  the  hot,  filtered  liquid  was  neutralised  with 
calcium  carbonate,  and  evaporated,  yielding  a  syrup  which  was  re- 
dissolved  in  alcohol.  This  solution  deposited  8  grams  of  xylose, 
110  grams  of  the  powdered  shells  having  been  employed.  The 
specific  rotatory  power  of  the  sugar  thus  obtained  was  [a]D  =  -\-  64'8° 
seven  minutes  after  solution,  diminishing  to  [ajp  =  +  18"3°  on  the 
following  day.  The  xylose  obtained  from  coco-nut  shells  crystal- 
lises from  alcohol  in  white  needles,  and  is  not  associated  with  other 
sugars. 

The  portion  of  shell-powder  which  remained  undissolved  by  the 
hydrolytic  agent,  was  treated  with  a  mixture  of  10  parts  of  con- 
rentrated  sulphuric  acid  and  two  parts  of  water.  After  2J  days,  the 
liquid  was  diluted  with  5  litres  of  water,  and  boiled  for  five  hours 
in  a  reflux  apparatus,  filtered,  and  neutralised  with  calcium  carbonate. 
The  alcoholic  solution  of  the  syrup  obtained  on  evaporation  did  not 
give  the  reaction  for  pentoses,  but  yielded  pure  d- glucose,  which  had 
a  specific  rotatory  power  [ajc  =  +  50'8°,  after  remaining  in  solu- 
tion for  a  day.  Twenty  grams  of  the  powder  undissolved  in  the 
first  operation  yielded  0*5  gram  of  cZ-glucose.  M.  0.  F. 

Composition  of  some  French  and  other  Oats  harvested  in 
1893.  By  Balland  (Compt.  rend.,  1895,  120,  502— 504).— Various 
samples  of  oats  from  known  sources  were  examined  in  order  to  bo 
able  to  identify  the  principal  types  offered  in  the  French  markets. 
The  War  Department  excludes  nearly  all  foreign  oats  from  theii- 
stores. 
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As  regards  chemical  composition,  the  grey  or  black  oats  of  Beauce 
contained  over  10  per  cent,  of  proteids,  about  5  per  cent,  of  fat,  and 
7*5  to  9  per  cent,  of  cellulose  ;  the  composition  of  samples  from 
Champagne,  Picardie,  Vosges  (except  cellulose  over  9  per  cent.), 
Sweden,  and  of  w^hite  N^orwegian  oats  was  similar.  Russian  oats 
(grey  or  black)  contained :  proteids  10,  fat  less  than  4,  and  cellu- 
lose 11  per  cent.  United  States  oats:  proteids  10,  fat  5  per  cent. 
Algerian  oats  :  proteids  less  than  9"5,  fat  5  per  cent.  White  oats 
from  St.  Petersburg  contained  14  per  cent,  of  proteids ;  other  white 
Russian  oats  :  proteids  over  10,  fat  3 — 4  per  cent.,  and  an  excess  of 
cellulose.  The  weight  of  the  grains  per  thousand,  which  varies  very 
considerably,  is  given  in  most  cases,  and  also  the  percentages  of 
kernel.  N.  H.  J.  M. 

Cuscuta  Epithymum.  By  Gaston  Barbey  (/.  Pharm.,  1895,  [6], 
2,  107 — 112). — The  common  dodder  is  a  parasitic  plant  of  the  order 
Convolvulacece,  and  is  said  to  possess  diuretic  and  laxative  propertif^s, 
and  to  be  a  specific  for  gout.  The  author  has  examined  the  extract 
from  2  kilos,  of  the  plant.  The  aqueous  extract  is  acid,  and  jields  a 
precipitate  with  potassium  hydrogen  carbonate,  from  which  a  yellow, 
amorphous  powder,  cuscutin,  is  extracted  by  ether.  It  is  also  pre- 
cipitated by  dilute  sulphuric  acid,  and  the  residual  solution  then  re- 
duces alkaline  copper  tartrate.  The  alcoholic  extract  of  the  residue 
from  the  aqueous  extract,  yields  a  further  quantity  of  cuscutin. 
Resinous  and  fatty  products  were  also  isolated,  together  with  a  tannin 
and  a  small  amount  of  a  crystalline  substance,  having  a  faint  odour  of 
coumarin. 

Cuscutin  is  insoluble  in  cold  water,  and  only  sparingly  soluble  in 
1  oiling  water  yielding  a  yellow  solution,  from  which  it  is  precipi- 
tated in  the  amorphous  form  on  cooling;  with  concentrated  sulphu- 
ric acid,  it  gives  a  reddish-brown  solution,  having  a  green  fluorescence  ; 
it  is  also  soluble  in  acetic  acid  without  change  of  colour.  With  ferric 
chloride,  the  aqueous  solution  gives  a  characteristic  and  very  delicate 
violet-grey  turbidity,  red  by  transmitted  light.  Cuscutin  is  very 
soluble  in  alkalis,  giving  yellow  solutions,  w^hich  dye  silk  and  paper, 
and  stain  the  skin.  Cuscutin  is  hydrolysed  by  mineral  acids  yielding 
glucose,  and  a  resinous  subsiance,  cuscuretiuy  and  it  is,  therefore,  a 
glucoside.     No  analytical  data  are  furnished.  Jn.  W. 

Preparation  and  Composition  of  Tofu.  By  M.  Inouye  {Bull. 
Coll.  Agric,  Imp.  Univ.,  Tokyo,  2,  209 — 215). — In  order  to  make  up 
the  deficiency  of  proteids  in  rice,  the  inland  inhabitants  of  Japan 
utilise  various  leguminous  seeds,  especially  the  soja  bean.  Two 
products  prepared  from  this  bean,  miso  and  natto,  have  already  been 
described  (Kellner,  Tokyo  Bull,  1,  No.  6  ;  and  Yabe,  Abstr.,  1895,  ii, 
130).  A  third  preparation  of  soja  beans,  tofu,  is  obtained  by  pulping 
the  beans  after  soaking  them  for  12  hours  in  water,  boiling  with  water 
(3  parts)  for  an  hour  and  filtering  through  cloth  ;  the  liquid  which 
resembles  milk  in  appearance,  and  fresh  malt  in  taste,  has  a  neuti'al 
or  slightly  acid  reaction,  but  after  several  days  becomes  strongly 
acid   (lactic  acid),  when  the  separation  of   casein  takes  place.     In 
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manufacturing  tofa,  tbe  fresh  filtrate  is  treated  with  about  2  per 
cent,  of  concentrated  sea-water,  the  flocculent  precipitate  slowly 
pressed,  and  cut  into  tablets  ;  the  product  has  the  taste  of  milk  casein. 
In  the  beans  tliemselves,  the  casein  is  in  a  soluble  form  in  con- 
bination  with  potassium  or  sodium,  and  is  not  coagulated  by  boiling, 
but  is  precipitated  by  the  calcium  and  magnesium  salts  in  the  brine ; 
when  tofu  is  boiled  with  1  per  cent,  aqueous  disodium  phosphate, 
the  casein  redissolves,  yielding  an  opalescent  solution,  calcium  phos- 
phate being  formed. 

Tofu  is  sometimes  subjected  to  the  action  of  frost,  when  it  con- 
tracts and  loses  a  large  amount  of  water ;  the  product  is  called 
koridofu.  The  following  numbers  show  the  percentage  composition 
of  (1)  the  fresh  milky  liquid,  (2)  tofu  (Kellner),  (3)  koridofu,  and 
(4)  yuba  (prepared  by  evaporating  the  soja  bean  extract)  : — 


N-free 

Fat  and 

Water. 

Proteids. 

extract. 

licithin. 

Cellulose. 

Ash. 

1  .... 

92-53 

3-02 

1-88 

2-13 

0-03 

0-41 

2  .... 

89-29 

4-87 

4-.35 

— 

— 

0-48 

3  .... 

15-32 

41-42 

15-05 

23-65 

1-48 

3-08 

4 

21-85 

42-60 

7-65 

24-6 

— 

2-82 

The  milky  extract  left  for  two  weeks  contained  0'092  gram  of  lactic 
acid  per  100  c.c.     The  dry  tofu  yielded  11-2  per  cent,  of  lecithin. 

According  to  Osawa,  tofu  is  as  readily  digested  as  beef. 

N.  H.  .T.  M. 

Action  of  Lime  and  Magnesia  on  the  soluble  Phosphoric 
Acid  of  the  Soil.  By  C.  Schreibeb  (Exper.  Stat.  Record,  1895, 
7,  104,  from  Rev.  Agr.  Louvain,  1895,  4,  66 — 69). — Two  mixed 
manures  one  containing  dicalcium  phosphate,  calcium  sulphate  and 
magnesium  carbonate,  the  other  sodium  phosphate,  and  calcium  and 
magnesium  carbonates  were  applied  to  oats  (to  be  followed  by  turnips) 
on  sandy,  humus  and  loamy  soils.  In  each  case,  the  first  named 
mixture  gave  much  higher  results,  the  difference  being  most  marked 
in  the  case  of  turnips  ;  this  seems  to  be  due  to  the  calcium  and  mag- 
nesium carbonates  of  the  second  mixture  rendering  the  phosphoric 
acid  of  the  sodium  salt  insoluble;  the  action  would  be  more  com- 
plete during  the  second  crop.  The  results  of  experiments  on  humus 
soil  confirmed  the  author's  previous  conclusions,  that  the  phosphoric 
acid  combined  with  the  humus  of  peaty  soils,  which  is  readily  soluble 
in  alkaline  ammonium  citrate,  is  almost  useless  for  vegetation.  In 
some  cases,  humus  acts  on  assimilable  phosphoric  acid  in  a  manner 
analogous  to  calcium  carbonate.  N.  H.  J.  M. 

Assimilable  Nitrogen  and  its  Transformations  in  Arable  Soil. 
By  Pagnoul  (Coiupt.  rend.,  1895,  120,  812— 815).— A  number  of 
experiments  were  made  in  which  large  cases  were  filled  with  soil, 
(60  kilos.),  variously  manured,  some  of  which  were  exposed,  others 
sheltered  from  rain ;  all  the  cases  were  kept  free  from  vegetation. 
An  examination  of  the  soil  showed  that  the  organic  nitrogen  is  first 
transformed  into  ammonia,  next  into  nitrous  acid  and  finally  into 
nitric  acid. 
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The  loss  of  nitrogen  from  bare  soil  may  be  considerable  during 
heavy  rains,  but  is  entirely  stopped  by  vegetation,  such  as  grass.  The 
application  in  August  of  carbon  bisulphide  (10  c.c.)  to  soil  (2  kilo- 
grams) manured  with  cake,  entirely  checked  nitrification  until  the 
end  of  September,  but  by  the  16th  October,  0017  per  cent,  of  nitric 
nitrogen  was  found ;  in  a  similar  experiment  without  carbon  bisul- 
phide there  was  considerable  nitrification  during  September.  The 
effect  of  carbon  bisulphide  was  therefore  not  to  destroy  the  nitrify- 
ing organism,  but  to  paralyse  it  temporarily  ;  ammonia  was  produced 
during  this  time  in  considerable  quantity  amounting  toO"027  percent, 
by  the  16th  October.  N.  J.  H.  M. 

Behaviour  of  Hippuric  Acid  in  Soils.  By  K.  Yoshimura  (Bull. 
Coll.  Agric,  Imp.  Univ.,  2,  221 — 223;  Note  by  Oscar  Loew,  223 
— 224). — Of  the  total  nitrogen  of  cow's  urine,  about  10  per  cent, 
is  in  the  form  of  hippuric  acid,  of  horse's  urine,  about  2  per  cent. 
Experiments  were  made  to  ascertain  the  absorptive  power  of  soils  for 
bippuric  acid.  The  soils,  one  consisting  of  volcanic  ashes  and  loam, 
tbe  other  a  clayey  soil,  were  found  to  have  no  power  of  retaining 
either  the  free  acid  or  its  sodium  salt. 

Dilute  solutions  of  sodium  hippurate  containing  potassium  phos- 
phate and  magnesium  sulphate,  are  able  to  develop  mould  fungi  and 
microbes. 

Solutions  of  sodium  bippurate  infected  with  surface  and  sub-soils 
were  decomposed,  ammonia  being  liberated;  the  decomposition  is 
more  rapid  under  the  influence  of  surface  soil  than  of  subsoil 
organisms  ;  only  in  one  experiment  was  there  an  indication  of  nitrous 
acid  with  Griess'  reaction. 

Loew  points  out  that  the  absence  of  nitrification  in  solutions  of 
sodium  hippurate  is  in  accordance  with  other  similar  observations. 
Sterilised  solutions  of  ammonium  formate  and  oxalate  respectively 
(0'05  per  cent.),  with  potassium  phosphate  and  magnesium  sulphate, 
were  infected  from  a  culture  from  garden  soil ;  the  formate  yielded 
no  nitrate,  and  the  oxalate  only  a  small  amount,  about  one-tenth  the 
quantity  yielded  by  ammonium  carbonate.  Nitrificaton  is  nearly 
twice  as  quick  in  the  dark  as  in  daylight. 

There  exists  a  bacillus  (B.  methylicus)  able  to  assimilate  formates 
(Centr.f.  Bad.,  12,  No.  14).  N.  H.  J.  M. 

Effect  of  Carbon  Bisulphide  on  exhausted  or  "sick," (fatigues) 
Soils.  By  C.  Oberlin  (Exper.  Stat.  Becord,  1895,  7,  88—89;  from 
Journ.  Agr.  Fract.,  1895,  59,  459—464,  499—503,  535— 540).— In 
applying  carbon  bisulphide  for  grape  phylloxera,  holes,  50 — 60  cm. 
deep,  are  made  in  the  soil  by  means  of  iron  rods,  carbon  bisulphide 
(50 — 100  c.c.)  poured  in  and  the  holes  carefully  plugged.  The  vines 
are  generally  removed,  and  other  crops  grown  for  six  years.  As 
compared  with  crops  growing  on  soils  not  treated  with  carbon  bisul- 
phide, those  grown  on  soil  so  treated,  were  in  many  cases  decidedly 
superior,  for  example,  oats,  lucerne,  hairy  vetch  and  beans  ;  lucerne 
was  especially  benefited;  on  soil  not  treated  with  bisulphide,  the  crop 

6—2 
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still  failed  after  six  years,  parallel  plots  to  which  there  had  been  an 
application  yielding  vigorous  growth.  IST.  H.  J.  M. 

Saline  Soil  and  Water  from  Persia.  By  Konrad  Batterer 
(Monatsh.j  1895,  16,  689 — 673). — The  author  gives  an  account  of  the 
composition  and  properties  of  the  samples  of  soil  and  water  brought 
from  the  steppes  of  south-west  Persia  by  Otto  Stapf.  In  most  cases, 
the  samples  contained  those  salts  which  are  present  in  sea- water  and 
.in  somewhat  the  same  proportion,  and  the  author  therefore  con- 
cludes that  the  salt  wastes  have  been  formed  by  the  evaporation 
of  salt  water  which  has  been  separated  from  the  main  body  of  the 
ocean  by  the  raising  of  the  level  of  the  land  in  earlier  geological 
times.  G.  T.  M. 

The  Potash  and  Phosphoric  Acid  required  by  Cultivated 
Plants.  By  Smets  and  C.  Schreiijer  (Exper.  Stat.  Becord,  1895, 
7,  107—108;  from  Bev.  Agr.  Louvain,\^^h,  A,  78— 79).— The  rela- 
tive requirements  of  various  plants  for  potash  and  phosphoric  acid 
are  as  follows : — For  potash  :  oats  (native)  18,  oats  (Flanders)  23, 
potatoes  37,  spring  wheat  43,  flax  56,  mustard  70,  turnips  80.  For 
phosphoric  acid  :  lupins  27,  jjotatoes  50,  mustard  53,  spring  wheat 
60,  oats  (native)  64,  flax  QQ,  oats  (Flanders),  75,  turnips  85. 

The  results  were  furnished  by  267  pot  experiments. 

N.  H.  J.  M. 

Value  of  Bone  Phosphates.  By  Ulbricht  {Bied.  Centr.,  1895, 
24,  478—479;  from  D.  a<jrik.-cliem.  Vers.-Stat.,  Dahme,  3— 8).— The 
eftective  value  of  a  bone  phosphate  depends  on  the  amount  of  avail- 
able phosphoric  acid  in  the  soil.  The  results  of  experiments  in  which 
four  kinds  of  soil  were  manured,  partly  with  bone  phosphates  and 
partly  with  superphosphate,  showed  the  following  increase  in  dry 
produce,  due  to  superphosphate,  as  compared  with  the  yield  after  the 
application  of  bone  phosphates.  Increase  on  light  soil  10,  on  soil 
poor  in  phosphates  25,  on  artificial  soil  made  of  quartz,  sand,  and 
kaolin,  and  free  from  phosphates,  294,  and  on  soil  exhausted  by 
vegetation,  24  per  cent.  Bone  meal  may,  under  favourable  conditions, 
have  a  considerable  eilect  even  when  employed  in  the  spring;  but  its 
action  is  much  hindered  by  dry  weather,  especially  if  it  is  not 
sufficiently  finely  ground.  N.  H,  J.  M. 

Citrate  Solubility  of  Basic  Slag  as  Expressing  its  Manurial 
Value.  By  Paul  Wagner  (Bied.  Centr.,  1896,  24,  480;  from  Deut. 
landiv.  Bresse,  1894,  983 — 984). — There  is  no  regularity  in  the  relation 
of  the  percentage  of  free  lime  in  basic  slag  and  its  citrate  solubility,  as 
is  stated  by  Hoyermann  (Bied.  Centr.,  24,  130).  As  regards  Hoyer- 
mann's  explanation  of  the  increased  citrate  solubility  of  slags  rich  in 
lime  after  fusion  with  sand,  the  author  is  of  opinion  that  the  calcium 
silicate  formed  during  the  fusion  forms  a  readily  decomposable 
calcium  silicate-phosphate  with  the  calcium  phosphate  of  the  slag. 

N.  H.  J.  M. 
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Chlorine  in  Rain  Water.  By  ^N".  Passerini  (An7i.  Agron.,  1895, 
21,  399—400;  from  Bol.  Scuola.  agron.  Scandici,  1893, 12— 22).— The 
following  average  amounts  of  chlorine  in  parts  per  million  were  found. 


1890. 
1891. 


Spring. 

Summer. 

Autumn. 

Winter. 

51 

7-0 

6-5 

8-3 

3-4 

4-5 

3-6 

32 

The  station  is  situated  near  Florence,  all  the  wind  coming  from  the 
sea  except  the  north-west ;  the  gauge  is  75  kilom.  from  the  west 
coast,  and  107  kilom.  from  the  Adriatic. 

At  Antignano,  near  Leghorn,  the  average  amount  of  chlorine  in 
the  rain  is  116  parts  per  million.  N.  H.  J.  M. 

Losses  of  Nitrogen  in  Waters  of  Infiltration.  By  J.  J.  Theo- 
PHiLE  ScHLOESiNG  (Gompt.  rend.,  1895,  120,  526—530), — A  number 
of  samples  of  water  were  taken  from  French  rivers  at  dilferent  points, 
and  the  nitric  nitrogen  determined.  The  samples  were  taken  during 
the  last  prolonged  frost,  aftei'  the  temperature  had  been  considerably 
below  zero  for  many  weeks,  during  which  the  rivers  could  not  have 
been  fed  by  surface,  but  only  by  subterraneous,  water;  aquatic 
vegetation,  which  would  otherwise  take  up  nitrates  from  the  rivers, 
was,  it  is  thought,  practically  suspended  for  the  time. 

The  results  are  given  in  parts  per  million. 

Seine  in  Paris,  Feb.  9th,  2-09  ;  13th,  2-31 ;  19th,  225 ;  23rd,  226. 

„      in  Montereau,  16th  Feb.,  1-99  ;  27th  Feb.,  2-08. 

„      in  Charenton,  15th  Feb.,  2-55  ;  28th  Feb.,  2*75. 

Marne,  Charenton,  14th  Feb.,  2-34;  28th  Feb.,  2*02. 

Yonne,   Montencau,  16th  Feb.,  2-21 ;  27th  Feb.,  2-52. 

Oise,  Pontoise,  19th  Feb.,  2*78;  1st  March,  2-43. 
Vanne,  4th  March,  2-61. 

Dhuis,  8th  March,  286. 

Avre,  7th  March,  3-08. 

Bousingault  determined  nitrates  in  Seine  water  (Paris)  in  1856-57, 
but  obtained  much  lower  results  (Agronomie,  2,  65). 

The  chief  point  of  interest  shown  by  the  above  results  is  the 
uniformity  in  ihe  amount  of  nitrates  at  the  different  dates,  notwith- 
standing that  the  amount  of  water  was  reduced,  at  the  later  dates,  to 
at  least  half. 

From  the  average  amount  of  nitric  nitrogen  (2*42  per  million)  the 
total  annual  loss  per  hectare  is  calculated  for  the  basin  of  the  Seine 
from  the  supposed  amount  of  drainage.  If  the  drainage  is  one-sixth  of 
the  total  rainfall  (700  mm.),  the  loss  per  hectare  of  nitric  nitrogen 
would  be  2"8  kilos.;  if  one-fourth,  4'29  kilos.;  and  if  one-third, 
5*65  kilos.  The  loss  would,  however,  be  mainly  from  arable  land, 
and  not  from  woods,  and  meadows,  &c.  When  calculated  on  arable 
land  and  vineyards  alone,  the  loss  (in  the  basin  of  the  Seine)  is 
found  to  be  4*2,  6'44,  or  8"48  kilos,  per  hectare,  according  to  the 
amount  of  drainage.  The  calculations,  which  are  only  provisional, 
indicate  much  less  loss  than  was  generally  supposed  to  take  place. 

isr.  H.  J.  M. 
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New  Forms  of  Gas  Burettes.  By  0.  Bleier  (Ber.,  1895,  28, 
2423 — 2427). — In  order  to  avoid  inaccuracy  in  measuring  the  original 
volume  of  gas  taken,  the  burette  is  made  to  contain  exactly  100  c.c. 
under  the  conditions  of  experiment.  The  burette  is  filled  with  water, 
and  the  gas  introduced  through  a  tap  at  the  top  by  allowing  the 
water  to  run  out  by  a  tap  at  the  bottom  of  the  burette.  If  the  gas 
is  readily  soluble  in  water,  it  must  be  passed  through  the  burette  for 
a  certain  time,  in  no  case  more  than  30  seconds,  in  order  to  saturate 
the  moisture  adhering  to  the  walls.  A.  H. 

Inertness  of  Oxidising  and  Reducing  Agents  in  Analyses 
in  the  Wet  Way.  By  Marge llin  Berthelot  (Ann.  Chim.  Phys., 
1895,  [7],  4,  429— 432).— The  author  calls  attention  to  the  fact  that 
in  the  titration  of  persulphuric  acid  with  ferrous  sulphate  and  sul- 
phuric acid,  a  discoloration  of  the  liquid  often  occurs,  and  the  final 
point  is  difficult  to  detect.  This  leads  to  erroneous  results,  and  the 
cause  is,  probably,  that  an  intermediate  compound  of  persulphuric 
acid  with  ferrous  sulphate  is  formed ;  this  has  a  most  decided  colour, 
is  unstable,  but  is  not  instantaneously  reduced.  In  cases  of  titration 
of  persulphuric  acid,  it  is,  therefore,  better  to  at  once  add  an  excess 
of  ferrous  sulphate,  and  then  to  titrate  back  again  with  perman- 
ganate. 

Titrations  of  oxalic  acid  with  potassium  permanganate  in  similar 
manner,  proceed  very  slowly  in  the  cold,  but,  in  order  to  complete  the 
reduction  quickly,  it  is  merely  necessary  to  add  a  trace  of  manganese 
sulphate.  A  similar  observation  has  also  been  made  by  Engel  (Abstr., 
1892,  277).  These  results  may  be  due  to  the  temporary  formation  of 
a  manganic  salt,  or  to  the  union  of  permanganic  acid  with  a  manga- 
nese salt.  J.  J.  S. 

Estimation  of  Water  in  Commercial  Ammonium  Sulphate. 

By  John  HruHES  (Chem.  News,  1895,  72,  6).— The  author  calls 
attention  to  the  importance  of  always  estimating  the  moisture,  and 
also  the  free  sulphuric  acid,  in  the  samples.  The  water  should  be 
estimated  by  drying  at  100°,  and  this  should  be  done  first  in  the 
original  sample,  and  then  be  repeated  after  the  salt  has  been  finely 
ground  for  the  purpose  of  analysis,  as  the  moisture  lost  during  the 
preparation  of  the  sample  may  occasionally  amount  to  1  per  cent. 
The  analytical  results  are  afterwards  calculated  into  the  state  of  the 
sample  as  received.  L.  de  K. 

Detection  of  Chlorine,  Bromine,  and  Iodine  in  Organic 
Compounds.  By  P.  N".  Kaikow  (Chem.  Zeit.,  1895,  19,  902—903). 
— A  fragment  of  silver  nitrate  is  for  a  moment  gently  heated  with  a 
little  sulphuric  acid  in  a  test  tube.  After  cooling,  the  substance  to  be 
tested  is  added,  and  the  mixture  is  again  gently  heated.     If  iodine  is 


ANALYTICAL  CHEMISTRY.  71 

present,  part  of  it  escapes,  but  some  of  it  forms  a  yellow  precipitate 
of  silver  iodide,  which,  however,  gradually  disappears  on  boiling. 

Clilorine  will  be  detected  by  a  temporary  white  precipitate ;  bro- 
mine by  a  temporary  pale  yellow  deposit.  The  process  is  applicable 
to  all  organic  compounds  containing  haloids.  L.  de  K. 

Electrolytic  Estimation  of  the  Halogens.  By  Georg  Vort- 
MANN  (Monatsh.,  1895,  16,  674 — 683). — The  author  has  previously 
described  a  method  for  the  electrolytic  estimation  of  iodine  (Abstr., 
1894,  ii,  426),  and  now  calls  attention  to  several  important  improve- 
ments in  the  process.  An  anode  of  pure  silver,  shaped  like  a  clock- 
glass,  a  cathode  of  platinum  or  copper,  and  a  current  which  does  not 
exceed  2  volts  in  the  case  of  cold  solutions  containing  no  alkali 
tartrate,  or  1"3  volts  when  the  solution  is  warm  and  contains  alkali 
tartrates,  are  employed.  The  electrolysis  is  continued  until  the  solu- 
tion no  longer  gives  the  iodine  reaction  or  until  a  new  anode  placed 
in  the  solution  does  not  gain  in  weight.  Under  these  conditions,  no 
silver  is  dissolved  from  the  anode,  which  retains  on  its  surface  the 
whole  of  the  iodine  in  the  form  of  silver  iodide.  G.  T.  M. 

Estimation  of  Iodine  in  Organic  Substances.  By  M.  C. 
ScHUYTEN  (Ghem.  Zeit.,  1895,  19,  1143). — The  author's  method  is 
applicable  to  members  of  the  fatty  series  only.  The  substance  is 
introduced  into  a  15-cm.  test  tube,  and  mixed  with  finely  powdered, 
previously  fused,  potassium  dichromate.  After  covering  the  mixture 
with  another  5 — 6  cm.  layer  of  the  chromate,  the  tube  is  drawn  out 
to  a  bent  capillary.  While  the  latter  is  kept  cool  with  a  wet  piece  of 
cloth,  the  contents  of  the  tube  are  heated,  commencing  at  the  top,  until 
no  further  sublimation  of  iodine  takes  place. 

The  tube  is  cut  in  two,  the  part  containing  the  iodine  is  rinsed  with 
a  solution  of  potassium  iodide,  and  the  iodine  is  then  titrated  as 
usual ;  or  the  iodine  may  be  weighed.  In  the  latter  case,  the  capil- 
lary part  containing  the  iodine  is  connected  with  a  calcium  chloride 
tube  containing  also  a  few|pieces  of  soda-lime ;  when  a  magnifying 
glass  no  longer  shows  the  presence  of  water,  the  tube  is  weighed. 
After  gently  heating  to  volatilise  the  iodine,  the  glass  is  re-weighed. 

L.  DE  K. 

Estimation  of  Sulphur  in  Pyrites.  By  Alexander  von 
AsEOTH  {Ghem.  Zeit.,  1895,  19,  598— 599).— The  author  has  investi- 
gated the  processes  recommended  by  Johnson  (reduction  of  the  ferric 
salt  by  means  of  sodium  hypophosphite  before  precipitating  with 
barium  chloride),  Hoehnel  and  Glaser  (fusion  with  sodium  carbonate 
and  sodium  peroxide),  and  Fresenius  (fusion  with  sodium  carbonate 
and  potassium  nitrate). 

The  second  method  is,  in  the  author's  opinion,  the  best,  but  it  is 
necessary  to  evaporate  the  aqueous  solution  to  dryness  with  addition 
of  bromine  and  hydrochloric  acid  so  as  to  ensure  the  complete  oxida- 
tion of  the  sulphur  and  the  removal  of  any  silica.  L.  de  K. 

Detection  of  Sulphates,  Sulphites,  and  Thiosulphates  in 
Presence  of  each  other.     By  R.  Greig  Smith  (Chem.  News,  1895, 
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72,  39 — 40). — Excess  of  barium  chloride  and  plenty  of  ammonium 
chloi'ide  are  added  to  the  solution,  which  is  made  dilute  when  thio- 
sulphates  are  present ;  hydrochloric  acid  is  then  dropped  in  until 
barium  sulphate  alone  remains  undissolved.  The  filtered  solution 
is  next  rendered  permanently  yellow  with  iodine,  when  a  turbidity  or 
precipitate  indicates  the  presence  of  sulphite,  which  has  been 
oxidised  to  sulphate,  whilst  any  thiosulphate  is  converted  into  tetra- 
thionate ;  this  in  its  turn  is  oxidised  to  sulphate  on  adding  bromine 
water  to  the  clear  solution.  Hydrogen  sulphide  would  interfere 
with  these  reactions,  and  is  removed  at  the  start  by  means  of  a 
current  of  carbonic  anhydride.  D.  A.  L. 

Qualitative  Analysis  of  a  Mixture  of  Hydric  Sulphide, 
Poly  sulphide,  Thiosulphate,  Sulphite,  and  Sulphate.     By  W. 

POPPLEWELL  Bloxam  (Chem.  News,  1895,  72,  63 — 64). — The  solution  is 
precipitated  with  an  ammoniacal  solution  of  zinc,  cadmium,  and  am- 
monium chlorides.  The  filtrate  is  divided  into  two  portions;  one 
of  these  is  tested  for  sulphites  and  thiosulphates  by  Fresenius's  pro- 
cess, which  consists  in  neutralising  part  of  the  liquid  with  acetic 
acid  and  adding  a  trace  of  sodium  nitroprusside  and,  if  necessary, 
some  potassium ferrocyanide,  which  givesared  coloration  with  sulphites. 
Thiosulphates  are  tested  for  by  adding  hydrochloric  acid.  The  other 
half  is  tested  for  sulphates  as  follows.  After  adding  a  little  sodium 
hydrogen  carbonate,  the  liquid  is  placed  in  a  flask  fitted  with  a  trebly 
perforated  cork  ;  through  an  inlet  tube,  a  current  of  carbonic  anhydride 
is  admitted,  and  an  outlet  tube  is  provided  dipping  below  the  surface 
of  water,  whilst  through  the  third  hole,  a  small  stoppered  separating 
funnel  is  passed,  the  tube  reaching  nearly  to  the  bottom  of  the  flask. 
While  the  gas  is  passing,  the  liquid  is  gradually  raised  to  boiling,  and, 
after  all  the  air  is  expelled,  hydrochloric  acid  is  slowly  admitted 
through  the  funnel  until  it  is  in  excess ;  the  liquid  is  then  boiled 
down  to  one-fifth  of  its  original  bulk,  the  current  of  carbonic  anhy- 
dride still  being  maintained.  After  filtering  off  the  separated  sulphur, 
the  liquid  is  tested  for  sulphates  as  usual.  L.  de  K. 

Estimation  of  Organic  Nitrogen  by  the  Kjeldahl  Process. 
By  Henri  E.  Causse  (/.  Pharm.,  1895,  [6],  1,  543—549;  compare 
Dyer,  Trans.,  1895,  811). — The  ordinary  modification  of  the  Kjeldahl 
process  yields  satisfactory  results  with  substances,  such  as  guano,  con- 
taining less  than  5  per  cent,  of  nitrogen,  but  with  more  highly  nitro- 
genous substances,  such  as  wool  and  leather,  it  gives  results  as  much 
as  2  per  cent,  too  low.  The  addition  of  mercuric  oxide,  recommended 
by  the  American  Committee,  is  either  unnecessary  or  objectionable, 
for,  although  the  time  required  to  effect  the  decolorisation  of  the 
liquid  may  be  considerably  diminished  by  using  sufficient  oxide,  the 
clear  product  then  contains  unreduced  nitrogen.  A  sample  of  dried 
wool,  for  instance,  which  yielded  about  12"5  per  cent,  of  nitrogen 
by  the  soda-lime  method,  and  also  by  the  American  method  when 
a  small  amount  of  the  oxide  (0"2 — 0*3  gram  to  03 — 0'35  gram  of 
wool)  was  used,  gave  only  10*5  per  cent.,  or  even  less,  when  the  amount 
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of  the  oxide  (2 — 4  grams)  was  such  as  to  effect  decolorisation  in  an 
honr. 

Neither  is  the  result  improved  by  the  addition  of  sodium  sulphide 
to  the  alkaline  liquid  before  distillation,  and  the  deficiency  is  there- 
fore not  due  to  the  retention  of  ammonia  in  mercuric  combination ; 
the  addition  of  permanganate  is  equally  inefficacious,  as  nitrogen  ring 
compounds  are  stable  towards  that  agent. 

The  author  recommends  the  substitution  of  copper  sulphate  for  the 
mercury  or  mercuric  oxide.  The  substance  (0"3 — 0*8  gram)  is  boiled 
in  a  round-bottomed  flask  with  concentrated  sulphuric  acid  (20  c.c), 
and  a  small  amount  (O'S  gram)  of  the  sulphate,  until  a  clear  solution 
is  obtained  ;  the  operation  requires  about  three  hours,  but  does  not 
need  attention  if  the  flask  is  surrounded  by  a  metal  jacket.  The 
product  is  diluted  (to  300  c.c),  rendered  alkaline  with  caustic  soda, 
and  distilled  into  standard  sulphuric  acid  in  the  usual  way.  The 
copper  remains  in  the  solution,  which  is  at  first  blue,  and  finally  colour- 
less, provided  the  caustic  soda  is  free  from  carbonate,  but  if  carbonate 
is  present  copper  is  precipitated,  and  a  portion  of  the  ammonia  re- 
tained. 

The  specimen  analyses  quoted  agree  well  with  duplicates  made  hj 
the  soda-lime  method.  Jn.  W. 

Estimation  of  Phosphoric  acid  by  the  Molybdenum  Method. 

By  Hugo  Neubauer  (Zeit.  anorg.  Chem.,  1895,  10,  60 — 65). — In  the 
estimation  of  phosphoric  acid  by  means  of  molybdic  acid,  the  precipi- 
tate obtained  is  usuall}^  not  more  than  0"27  gram  MgaPgOT.  The 
author  has  determined  the  correction  necessary  to  compensate  for  the 
volatilisation  of  phosphoric  acid.  With  0"07  gram  Mg2P207,  the 
volatile  P2O5  =  0;  with  0'35  gram  Mg2P207  the  volatile  PaOs  cal- 
culated as  Mg2P207  =  0'006  gram.  Whence  the  following  equation 
is  obtained  for  the  correction  number  x.  When  n  =  the  MggPaO? 
found  in  milligrams,  x  =  (n  —  70)  .  0'021. 

The  author  recommends  the  use  of  a  crucible  lid  coated  with  mag- 
nesium oxide  to  prevent  loss  of  phosphoric  acid,  especially  when 
larger  quantities  of  phosphoric  acid  are  being  estimated.  The  follow- 
ing directions  must  be  closely  followed  in  order  to  obtain  trustworthy 
results  by  the  molybdic  acid  method.  The  yellow  precipitate  is  dis- 
solved in  100  c.c.  of  2^  per  cent,  ammonia.  The  precipitation  with 
the  magnesia  mixture  must  be  performed  slowly,  with  stirring. 
When  the  volatile  phosphoric  anhydride  is  determined  directly  by 
means  of  a  crucible  lid  coated  with  magnesia,  the  filter  is  burned  at 
the  lowest  possible  temperature,  and  the  lid  put  on  directly  the  tem- 
perature is  raised,  the  precipitate  being  heated  for  one  hour  over  a 
strong  Terquem-  or  Teclu-burner,  in  such  a  way  that  the  whole 
crucible  is  at  a  full  red  heat.  Care  must  be  taken  to  determine 
if  the  magnesia  coated  lid  gains  in  weight  under  the  influence  of  the 
burning  gas.  The  author  recommends  a  spirit  burner  instead  of  gas, 
especially  when  the  gas  contains  any  quantity  of  sulphur  compounds. 

E.  C.  R. 
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Analysis  of  Artificial  Manures.  By  von  Geueber  (Zeit.  angw. 
Chem.,  1895,  504 — 516). — An  elaborate  article,  dealing  with  the 
practical  analysis  of  manures  in  the  way  proposed  by  the  society  of 
German  manure  manufacturers.  The  methods  present,  on  the  whole, 
no  novel  features,  but,  by  strictly  adhering  to  them,  analytical  differ- 
ences will,  no  doubt,  be  to  a  great  extent  obviated.  L.  de  K. 

Gravimetric  Estimation  of  Arsenic.  By  Gael  Feiedheim  and 
Paul  Michaelis  (Zeit.  anal.  Chem.,  1895,  34,  505 — 545). — I.  The  am- 
'moninm  magnesium  arsenate  method. — The  authors,  combining  the  most 
advantageous  features  of  the  proposals  of  Puller,  Wood,  Fresenius, 
and  others,  proceed  as  follows  : — About  0*3  gram  of  arsenic  acid  in 
100  c.c.  is  mixed  with  10  c.c.  of  ammonia  (sp.  gr.  0'96),  20  c.c.  of 
magnesia  mixture  (made  from  magnesium  chloride),  and  about  45  c.c. 
of  alcohol ;  after  48  hours,  the  precipitate  is  collected  and  washed 
with  a  mixture  of  2  vols,  alcohol,  1  vol.  ammonia,  and  3  vols,  water 
until  free  from  chlorine.  The  filtrate  contains  only  unweighable 
traces  of  arsenic,  so  that  Puller's  correction  of  1  milligram  per  16  c.c. 
is  not  required.  The  use  of  the  Gooch  crucible,  with  a  filter-bed  of 
asbestos,  is  strongly  recommended,  since,  with  paper  filters,  a  loss  of 
arsenic  is  inevitable.  The  precipitate  is  ignited  in  oxygen,  at  first  by 
a  single  burner,  then  by  a  multiple  one  for  15 — 30  minutes,  until  a 
constant  weight  is  attained  ;  the  blowpipe  should  not  be  used,  for,  at 
the  temperature  which  it  gives,  decomposition  of  the  pyroarsenate 
and  loss  of  arsenic  occur,  moreover,  the  crucible  should  stand  in  a 
small  porcelain  capsule  to  protect  its  contents  from  the  flame.  The 
precipitate  undergoes  partial  decomposition  when  heated  with  water, 
hence  attempts  to  ascertain  its  weight  by  rinsing  it  into  a  crucible 
and  evaporating  the  water  results  in  serious  loss.  Bunsen's  method 
of  dissolving  in  nitric  acid  and  evaporating  is  also  unsatisfactory,  but 
experiments  conducted  as  above  did  not  in  any  case  deviate  more 
than  0*0007  gram  of  AS2O3  from  the  amount  taken. 

II.  Estimation  as  Trisulphide. — Here,  also,  the  employment  of  the 
Gooch  crucible  avoids  the  inconveniences  attending  the  use  of  dried 
paper  filters.  The  chief  difficulty  in  this  process  is  the  tendency  of 
the  precipitate  to  contain  more  sulphur  than  corresponds  with  the 
formula  AS2S3 ;  part,  at  least,  of  this  excess,  is  shown  to  exist  in  the 
form  of  arsenious  hydrosulphide,  which  compound  is  not  decomposed 
by  expelling  the  dissolved  hydrogen  sulphide  by  a  current  of  carbonic 
anhydride,  and  is  only  very  slowly  decomposed,  with  partial  oxidation 
and  separation  of  sulphur,  when  the  precipitate  is  dried  at  100 — 103°. 
Hence,  all  attempts  to  dissolve  out  the  excess  of  sulphur  by  carbon 
disulphide,  fail  to  remove  it  completely.  For  the  same  reason,  also, 
the  method  of  Glassen  and  Ludwig  (Abstr.,  1885,  932)  does  not  give 
correct  results.  Mobr's  method  of  dissolving  in  ammonia  and  evapo- 
rating the  solution  is  also  untrustworthy,  as,  in  consequence  of  the 
large  surface  exposed,  oxidation  of  sulphur  and  loss  of  weight  occur 
during  the  diying.  Rose's  method  of  oxidising  the  precipitate, 
determining  the  total  sulphur  as  barium  sulphate,  and  estimating  the 
arsenic  from  the  difference,  seems  to  be  free  from  sources  of  error.  A 
customary  method  is   to   oxidise  the  precipitate  by  nitric  acid  and 
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throw  down  the  arsenic  acid  as  aramoniuni  magnesium  arsenate,  but 
the  presence  of  the  sulphuric  acid  resulting  from  the  oxidation,  entails 
the  co-precipitation  of  some  basic  magnesium  sulphate,  and  renders  a 
double  precipitation  necessary.  In  this  second  precipitation,  too 
much  dilution  must  be  avoided  ;  30  c.c.  of  solution  for  01  gram  of  AsjOs 
IS  an  appropriate  proportion;  a  little  magnesia  mixture  should  be 
added,  and  -|  vol.  of  alcohol,  or  the  precipitation  will  be  incomplete. 
Backstrom  has  proposed  (Abstr.,  1893,  ii,  299)  to  separate  the  sul- 
phuric acid  from  the  arsenic  acid  in  the  oxidised  precipitate  by  simply 
heating  until  the  former  is  expelled,  but  the  authors  show  that  how- 
ever carefully  the  heat  is  applied,  a  loss  of  arsenic  acid  occurs  before 
all  the  sulphuric  acid  is  driven  off. 

Arsenious  acid,  intended  for  precipitation  as  sulphide,  is  best  dis- 
solved in  potassium  hydrogen  carbonate,  as  its  solution  in  an  alkali 
hydroxide  oxidises  gradually  to  arsenate  on  exposure  to  air.  Before 
precipitating,  it  must  be  acidified  with  a  quarter  to  one-half  its 
volume  of  hydrochloric  acid  of  1*12  sp.  gr. ;  passing  hydrogen  sul- 
phide for  half  an  hour  suffices  for  complete  precipitation,  but  one 
hour  is  recommended.  Subsequent  expulsion  of  the  dissolved  hydro- 
gen sulphide,  either  by  warming  or  by  carbonic  anhydride,  is  neither 
necessary  nor  desirable,  and  since  arsenious  sulphide  is  not  soluble  in 
hydrogen  sulphide  water,  moreover,  the  passage  of  carbonic  anhydride 
does  not  diminish  the  excess  of  sulphur  in  the  precipitate  if  filtration 
is  commenced  within  10  minutes  of  stopping  the  current  of  hydrogen 
sulphide,  but,  on  the  other  hand,  dissolves  traces  of  arsenic  from  the 
precipitate,  in  consequence  of  the  reaction  AS2S3  +  SHjO  =  AS3O3  -h 
3H2S.  One  and  a-half  hours  diying  afc  105 — 110°  suffices  to  give  a 
constant  weight ;  in  an  atmosphere  of  carbonic  anhydride,  no  loss  of 
weight  takes  place  at  140°.  M.  J.  S. 

Boric  acid.  By  A.  Vilj.iers  and  M.  Fayolle  (/.  Pharm.,  1895, 
[6],  2,  241 — 244). — The  ordinary  tests  for  boric  acid  leave  much  to 
be  desired.  Those  founded  on  the  turmeric  reaction  are  unsatisfac- 
tory, because  the  colour  change  is  not  sufficiently  characteristic. 
Those  based  on  the  flame  coloration,  on  the  one  hand,  if  applied  directly 
to  the  solid  substance,  are  liable  to  give  misleading  indications  if 
copper  be  present,  as  is  often  the  case  in  wine  ash,  and  to  be  masked 
by  the  more  intense  colorations  due  to  sodium,  &c. ;  and,  on  the  other 
hand,  if  applied  to  the  alcoholic  distillate,  they  are  open  to  the  objec- 
tion that  the  delicacy  of  the  test  is  very  variable,  the  intensity  of  the 
coloration  depending  on  the  stage  of  the  distillation  at  which  it  is 
observed,  as  well  as  on  the  amount  of  boric  acid  present. 

In  testing  for  boric  acid  in  wines,  the  authors  recommend  the 
repeated  distillation  of  the  ash  (from  25  c.c.)  with  small  quantities  of 
methylic  alcohol  (3  c.c,  three  times),  after  moistening  it  with  concen- 
trated sulphuric  acid  (1  c.c).  The  whole  of  the  boric  acid  passes 
over,  and  its  amount  may  be  estimated  colorimetrically  with  fair 
accuracy,  by  comparison  of  the  flame  with  those  given  by  standard 
solutions  of  the  acid.  Quantities  from  0*5  to  0*1  milligram  may  be 
detected  in  this  way. 

A  number  of  natural  wines  which  were  examined  by  this  process- 
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did  not  contain  a  trace  of  boric  acid.  The  marked  quantities  found 
by  otber  authors  must,  therefore,  either  be  attributed  to  the  presence 
of  copper,  or  to  the  introduction  of  boric  acid  in  fining  the  wines. 

Jn.  W. 

Estimation  of  Boric  acid.  By  Henri  Jay  and  Dupasquier 
{Covipt.  rend.,  1895,  121,  260 — 262), — In  order  to  estimate  boric  a.cid 
by  converting  it  into  methylic  borate,  the  substance  is  very  slightly 
acidified  with  hydrochloric  or  sulphuric  acid,  mixed  with  25  to 
30  c.c.  of  methylic  alcohol,  and  placed  in  a  flask,  which  is  connected 
with  another  flask  containing  a  normal  alkali  hydroxide  solution  free 
from  carbonates,  and  also  with  a  condenser,  in  such  a  way  that  the 
methylic  borate  formed  in  the  first  flask  passes  through  the  alkali 
solution  in  the  second  flask,  whilst  the  methylic  alcohol,  which  is 
again  set  free,  is  condensed,  'and  falls  back  into  the  first  flask.  After 
boiling  for  about  an  hour  and  a  half,  the  alkali  solution  is  heated  to 
expel  methylic  alcohol,  very  slightly  acidified  with  dilute  hydrochloric 
acid,  again  heated  to  expel  carbonic  anhydride,  and  titrated  with 
decinormal  alkali  until  neutral  to  litmus  paper.  Two  drops  of  an 
aqueous  solution  of  the  blue  C.4.B.  are  added,  and  the  addition  of 
alkali  is  continued  until  the  first  colour-change  begins.  The  second 
quantity  of  alkali,  less  02  to  0*3  c.c,  according  to  the  volume  of  the 
liquid,  gives  the  quantity  of  boric  acid  present.  In  order  to  obtain 
accurate  results,  the  temperature  and  volume  of  the  liquid  operated 
on  must  be  constant,  and  methylic  alcohol  and  carbonic  anhydride 
must  be  expelled. 

Pure  wines  contain  from  0'0105  to  0*022  gram  of  boric  anhydride 
per  litre ;  cider  and  perry  0-011  to  0-017 ;  urine,  0-008  to  0-017.  The 
acid  was  not  found  in  the  bone  or  flesh  of  an  ox.  The  accuracy  of 
the  estimation  is  slightly  affected  by  the  presence  of  fluorides,  but 
not  by  that  of  other  salts.  C.  H.  B. 

Estimation  of  Carbonic  Oxide  in  Air.  By  John  S.  Haldane 
(J.  Physiol,  1895,  18,  463— 469).— The  method  described  depends  on 
the  fact  that  when  a  haemoglobin  solution  is  shaken  with  air  con- 
taining carbonic  oxide,  the  proportion  of  the  pigment  which  finally 
combines  with  the  gas  varies  with  the  percentage  of  carbonic  oxide 
in  the  air.  This  proportion  is  determined  by  a  colorimetric  method, 
standard  carmine  solution  being  added  to  a  standard  solution  of 
diluted  blood  till  it  becomes  as  pink  as  that  which  has  been  shaken 
with  the  air  containing  the  poisonous  gas.  The  details  of  the  method, 
which  yields  delicate  rather  than  accurate  results,  are  described  in 
full.  W.  D.  H. 

Gold  and  Silver  in  Copper  and  Copper  Matte.  By  Eknkst 
A.  Smith  (Chem.  Netvs,  1895,  72,  76— 77).— Commenting  on  the 
discrepancies  that  often  occur  in  the  results  obtained  by  diflerent 
assayers  working  on  the  same  sample,  it  is  suggested  that  neglect  to 
take  notice  of  the  silver  in  the  test-lead,  use  of  one  acid  only,  and 
that  probably  strong,  for  parting,  and  bad  balances  are  the  most 
frequent  causes  of  the  differences  alluded  to.  D.  A.  L. 


ANALYTICAL  CHEMISTRY.  77 

Detection  and  Estimation  of  Mercury  in  Urine.  By  Adolf 
JoLLES  (Monafsh.,  1895,  16,  684— 692).— From  100  to  300  c.c.  of 
urine,  according  to  tlie  amount  of  mercury  supposed  to  be  present,  is 
treated  with  stannous  chloride  and  free  hydrochloric  acid  in  presence 
of  about  2  grams  of  granular  gold.  The  precipitated  mercury  amal- 
gamates with  the  gold,  which  is  afterwards  washed  by  decantation 
and  treated  with  hot  concentrated  nitric  acid,  whereby  the  mercury- 
is  dissolved.  The  solution  thus  obtained  is  diluted  with  water,  and, 
on  the  addition  of  stannous  chloride,  yields  a  precipitate  even  when 
only  a  minute  trace  of  mercury  is  present. 

To  determine  the  mercury  quantitatively,  the  amalgam  of  gold 
obtained  as  above  is  washed  with  water,  alcohol,  and  ether,  weighed 
in  a  hard  glass  tube,  and  the  mercury  distilled  off.  The  loss  in 
weight  gives  directly  the  amount  of  mercury  present. 

G.  T.  M. 

Volumetric  Estimation  of  Platinochlorides ;  Estimation  of 
Potassium,  Ammonium,  Nitrogen,  and  Platinum.  By  Lucie n 
L.  DK  KoNixcK  (Chem.  Zelt,  1895,  19,  901— 902).— The  platino- 
chlorides of  potassium  or  ammonium  obtained  during  an  analysis, 
may,  instead  of  being  weighed,  be  volumetrically  treated  by  apply- 
ing the  reduction  principle  of  Correnwinder  and  Contamina.  The 
precipitate  is  dissolved  in  boiling  water  and  heated  for  some  time 
with  calcium  formate,  which  soon  removes  the  platinum,  leaving 
potassium  or  ammonium  and  calcium  chlorides,  also  free  hydrochloric 
acid  in  solution. 

The  mixture  is  neutralised  by  means  of  calcium  carbonate  suspended 
in  water,  and,  after  filtering,  the  chlorine  is  estimated  as  usual  by 
means  of  silver  nitrate.  Six  atoms  of  chlorine  represent  2  atoms  of 
potassium,  ammonium,  or  nitrogen,  and  1  atom  of  platinum.  The 
calcium  carbonate  is  made  from  calcium  nitrate  and  sodium  carbon- 
ate. L.  DR  K. 

Quantitative  Separation  of  Benzene  from  Light  Petroleum. 

By  Robert  Heneiquizs  (Chem.  Zeit.,  1895,  18,  958— 959).— 5— 7  c.c. 
of  the  mixture  is  introduced  into  a  25-c.c.  glass  stoppered  cylinder, 
divided  to  0*2  c.c,  and  shaken  with  twice  its  volume  of  sulphuric 
acid  containing  5  per  cent,  of  added  sulphuric  anhydride,  uutil 
nothing  more  is  dissolved. 

The  benzenes  soon  become  sulphonated  and  dissolve,  whilst  the 
light  petroleum  is  scarcely  attacked,  and  floats  on  the  surface  of  the 
acid  ;  its  volume  may  then  be  read  off.  L.  de  K. 

Analysis  of  the  Cyanide  Solutions  used  in  the  Extraction  of 
Gold.  By  George  A.  Goyder  {Chem.  News,  1895,  72,  80—82).— 
See  this  vol.,  ii,  28). 

Estimation  of  Glycerol  in  Fermented  Liquors.  By  J.  Laborde 
(J.  Phnrm.,  1895,  [6],  1,  568— 570).— The  liquor  (50  c.c.)  is  boiled 
nearly  to  dryness  (1  c.c.)  in  a  flask  containing  a  quantity  of  lead 
shot  (100  grams).  The  glycerol,  which  is  retained  in  combination 
with  the  acid  of  the  wine,  is  liberated  from  the  residue  by  the  addi- 
tion of  finely  powdered,  slaked  lime,  with  which  it  is   incorporated 
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into  a  stiff  paste  by  agitation  with  the  shot.  If  sugar  is  present,  the 
lime  is  previously  moistened  with  alcohol,  and  a  larger  quantity  is 
used.  The  liberated  glycerol  is  extracted  from  the  paste  by  repeatedly 
shaking  with  alcohol-ether,  and  the  extract  having  been  acidified 
with  sulphuric  acid  (10 — 15  drops),  the  solvent  is  as  far  as  possible 
distilled  off,  and  the  residual  alcohol  removed  by  repeatedly  boiling 
with  water ;  the  acid  aqueous  solution  thus  obtained  is  evaporated 
to  dryness  and  carbonised,  and  the  amount  of  glycerol  calculated  from 
that  of  the  carbon  obtained. 

Trial  analyses  of  wine  and  beer,  to  which  various  amounts  of 
glycerol  were  added,  are  stated  to  have  been  satisfactory. 

The  ratio  of  alcohol  to  glycerol  in  red  wines  appears  to  vary  within 
the  limits  1 :  10  and  1  :  16.  Jn.  W. 

Estimation  of   Glycerol  in  Wine    and    Beer.      By  Alfred 

Partheil  (Arch.  Fliarm.,  1895,  233,  391— 398).— The  liquid  under 
examination  (50  c.c.)  is  mixed  with  calcium  carbonate  and  concen- 
trated to  10 — 15  c.c. ;  it  is  then  filtered  into  a  tubulated  retort,  a,  of 
100  c.c.  capacity,  fitted  at  the  tubulus  with  a  bored  cork,  which  is 
closed  with  a  glass  rod ;  the  retort  is  heated  in  an  air  bath,  h,  the 
bottom  being  of  sheet  iron,  the  sides  and  top  of  asbestos  paper, 
fastened  by  means  of  water-glass.  The  bath  is  heated  at  120°,  and  when 
the  contents  of  the  retort  have  been  distilled  almost  to  dryness,  the 
bath  is  cooled  to  60°,  the  apparatus  exhausted,  and  the  distillation  con- 
tinued at  180°  (25 — 30  mm.)  ;  this  requires  1*5  hours.  The  apparatus 
is  allowed  to  cool,  the  pressure  restored,  water  (10  c.c.)  added  to  the 
retort,  and  the  distillation  repeated  at  120°.     All  the  glycerol  will  be 


found  in  the  receiver,  d ;  should  it  be  coloured,  it  must  be  distilled 
again  under  similar  conditions.  The  glycerol  is  determined  by 
Baumert  and  Schaumann's  method  (Abstr.,  1892,  1529).  The  con- 
tents of  the  receiver  and  condenser,  e,  are  washed  into  an  Erlenmeyer 
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flask,  diluted  to  about  200  c.c,  sodium  hydroxide  (8 — 10  grams) 
added,  and  then  potassium  permanganate  solution  (5  per  cent.),  until 
tlie  liquid  remains  bluish-black;  it  is  next  heated  on  the  water  bath 
for  an  hour,  decolorised  by  means  of  sulphurous  anhydride,  acidified 
with  glacial  acetic  acid  (20  c.c),  and  evaporated  until  free  from 
sulphurous  anhydride.  The  residue  is  diluted  to  about  200  c.c,  and 
calcium  chloride  added  in  excess,  the  mixed  precipitate  of  calcium 
oxalate  and  calcium  sulphate  being  collected  on  an  asbestos  filter,  and 
washed  until  the  liquid  ceases  to  affect  potassium  permanganate 
solution ;  it  is  then  dissolved  in  dilute  sulphuric  acid,  and  the  oxalic 
acid  estimated  in  the  usual  manner  by  means  of  standard  potassium 
permanganate  solution  (about  5  :  1000).  Under  the  above  conditions, 
1  mol.  glycerol  yields  1  mol.  oxalic  acid,  and  the  analyses  given  of 
wine,  beer,  and  aqueous  glycerol  solutions  agree  closely  with  the 
theoretical. 

In  the  sketch,  m  is  the  manometer,  and  r  a  tube  and  valve  to 
prevent  the  back  flow  of  water  from  the  pump.  If  the  pressure  in 
the  apparatus  is  reduced  without  previously  cooling,  in  the  manner 
described  by  von  Torring,  loss  of  glycerol  always  occurs. 

J.  B.  T. 

Estimation  of  Pentoses  and  Pentosans  in  Diffusion  Cuttings, 
Sugar  Beet,  and  some  Food  Stuffs.  By  A.  Stift  {Chem.  Gentr., 
1895,  i,  448—449;  from  Osterr.-ung.  Zeit.  ZucJcer-Ind.,  23,925—933). 
— The  substance  under  examination  (2*5 — 5*0  grams),  together  with 
hydrochloric  acid,  sp.  gr.  =  1'06  (100  c.c),  is  placed  in  a  flask 
(300  c.c.  capacity),  which  is  fitted  with  a  funnel  and  heated  b7 
means  of  a  bath  of  fusible  metal ;  after  distilling  during  10 — 12 
minutes,  when  30  c.c.  should  have  passed  over,  hydrochloric  acid 
(30  c.c.)  is  added,  the  distillation  continued,  and  these  operations 
repeated  until  the  production  of  furfuraldehyde  ceases.  The  distil- 
late is  treated  exactly  in  the  manner  described  by  Tollens.  The 
whole  analysis  requires  5^ — 6  hours ;  it  presents  no  special  difficul- 
ties, and  affords  valuable  information  as  to  the  relative  worth  of  the 
most  varied  food  stuffs.  J.  B.  T. 

Relative  Proportion  of  Glucose  and  Levulose  in  Sweet 
Wines.  By  F.  Josef  Konig  (Ghem,  Zeit.,  1895,  19,  999—1000).— 
The  relative  proportion  of  glucose  and  levulose  in  sweet  wines  may 
be  calculated  from  the  copper-reducing  power,  coupled  with  a  polari- 
metric  observation.  The  colouring  and  tannin  matters  are  best 
removed  by  means  of  basic  lead  acetate,  as  the  use  of  animal  charcoal 
causes  a  slight  loss  of  sugar. 

If  there  is  a  large  excess  of  levulose  present,  it  may  be  concluded 
that  the  wine  has  been  prepared  by  fermenting  a  concentrated  juice, 
and  then  suddenly  stopping  the  fermentation  by  adding  alcohol  or 
by  other  means  ;  whilst,  if  the  dextrose  is  largely  in  excess,  its  wilful 
addition  may  be  suspected.  If  both  are  present  in  about  equal 
amounts,  with  perhaps  a  slight  excess  of  levulose,  no  particular  con- 
clusion can  be  drawn;  the  relation  of  the  dextrose  to  the  levulose 
will  not  decide  the  question  whether  the  grape-juice  has,  from  the 
commencement,  been  fortified  with  cane  or  starch  sugar.     On  the 
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whole  the  analysis  of  sweet  wines  is  still  ia  a  somewhat  unsatisfac- 
tory condition.  L.  DE  K. 

Estimation  of  Glycogen  in  Liver  and  Muscle.  By  Wladimir  A. 
KiSTiAKOFFSKY  (Chem.  Centr.,  1895,  i,  449  ;  from  Pharm.  Zeit.  Buss., 
34,  25). — The  nse  of  0*1 — 0*3  per  cent,  solutions  of  alkali  instead  of 
2  per  cent.,  for  the  extraction  of  glycog-en,  is  recommended  by  Briicke  ; 
but  glycogen  may  also  be  obtained  by  extracting  the  finely  divided 
substance  5 — 6  times  with  boiling  water,  and  pressing  the  residue.  In 
addition  to  the  glycogen,  the  liquid  contains  alkali  albuminates,  glutin, 
and  traces  of  peptone;  these  are  removed  by  precipitation  with  potassio- 
mercuric  iodide  after  the  liquid  has  been  concentrated  and  acidified 
with  hydrochloric  acid  ;  the  glycogen  is  precipitated  from  the  filtrate 
by  means  of  alcohol  (compare  Huizinga,  this  vol.,  i,  6). 

J.  B.  T. 

Estimation  of  Glycogen.  Detection  of  Albumoses  in 
Presence  of  Glycogen.  By  D.  Huizinga  {Ffiurjefs  Archiv^  1895, 
61,  32— 38).— See  this  vol.,  i,  6. 

Estimation  of  Formic  acid.  By  Franz  Freyer  (Chem.  Zeit., 
1895,  19,  1184 — 1185). — The  author's  process  has  been  invented  for 
the  purpose  of  estimating  calcium  formate  in  the  presence  of  acetate. 
The  mixture  having  been  distilled  with  dilute  sulphuric  acid  in  a 
current  of  steam  until  the  distillate  is  no  longer  acid,  the  total  acidity 
is  estimated  in  an  aliquot  part  of  the  distillate  by  means  of  standard 
soda,  and  another  portion  of  the  liquid  is  neutralised  with  aqueous 
soda  and  concentrated  to  a  small  bulk.  It  is  then  boiled  with  a  mix- 
ture of  dilute  sulphuric  acid  and  potassium  dichromate,  which  is 
without  any  action  on  the  acetic  acid,  but  rapidly  and  completely 
oxidises  the  formic  acid  to  carbonic  anhydride  and  water.  The 
strength  of  the  dichromate  must,  of  course,  be  accurately  known,  nud 
the  excess  is  afterwards  determined  as  usual  by  means  of  potassium 
iodide  and  sodium  thiosulphate.  To  better  see  the  change  in  colour, 
a  little  metaphosphoric  acid  may  be  added.  L.  de  K. 

The  Resorcinol  Test  for  Tartaric  acid.  By  Georges  Denig^s 
(/.  Fharm.,  1895,  [6],  1,  586—589  ;  compare  Mohler,  Abstr.,  1891, 
867). — Mohler's  test,  which  consists  in  the  addition  of  the  substance  to 
be  tested  to  a  dilute  solution  of  resorcinol  in  concentrated  sulphuric 
acid  at  120^,  with  the  consequent  production,  if  a  tartrate  is  present,  of 
a  violet  coloration,  is  open  to  the  objections  that  the  reagent  is  perish- 
able, that  the  test  is  applicable  only  to  solid  substances,  thus  necessi- 
tating the  evaporation  of  solutions  to  dryness,  and  that  the  violet 
coloration,  or  one  closely  resembling  it,  is  produced  by  various 
oxidising  agents.  The  author  has  modified  the  process  in  a  manner 
to  obviate  these  defects. 

A  solution  of  pure,  white  resorcinol  (2  grams)  in  very  dilute  sul- 
phuric acid  (^  c.c.  to  100  c.(;.  water)  is  quite  stable,  and,  by  adding  a 
portion  of  this  to  about  20  vols,  of  concentrated  acid  at  the  time 
of  testing  (2  or  3  drops  to  2  c.c),  a  solution  is  obtained  equivalent 
to  Mohler's  reagent.  A  small  quantity  of  the  liquid  to  be  tested  (1 
or  2  drops)    is  added    to    the   reagent,    and  the    mixture  gradually 
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wnrmed  to  115" — 140°,  when,  if  tartaric  acid  is  present,  the  charac- 
teristic violet-rod  colour  is  developer!.  It  is  due  to  the  presence  of 
a  broad  absorption  band  in  the  spectrum,  extending  from  \  =  510  to 
A  =  545,  and  best  seen  with  solutions  diluted  with  concentrated 
sulphuric  or  acetic  acids. 

If  the  coloration  appears  bePore  heating,  it  is  due  to  the  presence 
of  an  oxidising  agent  in  the  liquid,  and  this  must  be  previously 
removed  by  reduction  with  copper-zinc  and  dilute  sulphuric  acid 
(5  c.c.  of  solution  to  be  tested,  5  —  6  drops  copper  sulphate  solution, 
2  grams  of  zinc,  and  1  c.c.  of  acid).  Tartaric  acid  can  in  this  way 
be  detected  in  a  few  drops  of  a  1  per  cent,  solution  containing,  in 
addition,  10  per  cent,  each  of  sodium  nitrite,  and  potassium  nitrate, 
chromate,  and  chlorate. 

Substances  such  as  cane  sugar,  which  are  blackened  by  sulphuric 
acid,  are  best  eliminated  by  Mohler's  method  of  precipitating  the  acid 
as  lead  salt,  and  washing  the  latter  with  dilute  nitric  acid  before 
decomposing  it  and  making  the  test.  Jx.  W, 

Analysis  of  Fish  Oils.  By  Viktor  Vedropi  (Ghem.  Zeit.,  1895, 
19,600 — 601). — The  author  calls  attention  to  the  enormous  difference 
in  composition  of  various  commercial  brands  of  fish  oil,  particularly 
as  regards  their  acidity  and  percentage  of  unsaponifiable  matter. 
The  acidity  was  found  to  vary  from  0*74  to  38*9  per  cent.,  and  the  un- 
saponifiable matter  from  0'6  to  82  per  cent. 

No  sample  should  be  ur,ed  for  tanning  purposes  unless  the  acidity 
and  the  unsaponifiable  matter  do  not  exceed  15  and  4  per  cent, 
respectively.  L.  de  K. 

Examination  of  Fats  by  Means  of  the  Refractometer.  By 
Hkinrjch  Beckurts  and  H.  Heiler  {Arch.  Fharm.,  1895,  233, 
423 — 428). — The  objects  of  this  investigation  were  the  determin- 
ation (1)  of  the  influence  of  temperature  on  the  refractive  power 
of  various  fats  and  oils,  and  (2)  the  relationship,  if  any,  between 
the  refractive  power,  the  percentage  of  volatile  acids,  and  the  iodine 
additive  capacity;  the  experiments  were  conducted  with  a  Zeiss* 
lefraotometer.  The  increase  in  the  refractive  power  in  scale  divi- 
sions, for  a  rise  of  1°,  is  as  follows  : — Butter  =  0'54 — 0*58  ;  olive  oil 
=  0'6  ;  cotton  seed  oil  =  05 — O'D  ;  ground  nut  oil  =  0*6 — 07  ;  oil  of 
apricots  =  0'4 — 0-6;  sun-flower  se^d  oil  =0-5—0  6;  sesarae  oil  = 
0  6—07  ;  almond  oil  =  0*5 — 0*6  ;  oil  of  peaches  =  0'6.  No  relation, 
ship  was  observed  between  the  refractive  power  of  butter  and  of  deer 
fat  and  their  iodine  absorption  value,  but  high  refractive  power  is 
accompanied  by  a  relatively  great  additive  power  for  iodine  in  the 
case  of  the  above  oils,  and  also  in  the  following :  poppy  oil,  cocoa  nut 
oil,  palm  oil,  butter  (?),  tallow,  lard,  margarine.  Nothing  is  said 
directly  of  the  volatile  fatty  acids.  J.  B.  T. 

Deer  Fat.  By  Heinrtch  Beckurts  and  F.  Oelze  (Arch.  Vlarm., 
]895,  233,  429— 430).— Deer  fat  melts  at  49-49-5°  and  solidifies  at 
48°,  the  corresponding  values  for  tallow  and  beef  fat  are  44— 45-5°  and 
32—36°,  and  43— 445°  and  37°  respectively.       The   fatty  acids  of 
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deer  fat  melfc  at  49-5°,  of  tallow  at  45—47°  of  heef  fat  at  44-5—46° ; 
the  iodine  absorption  values  are  198 — 21,  327 — 46-2,  and  35'4 — 44 
respectively.  The  refractive  powers  (Zeiss'  refractometer)  at  40° 
are  44  5,  46,  and  45.  J.  B.  T. 

Lard  Analysis.  By  A.  Goske  (Ghem.  Zeit,  1895, 19, 1043—1045). 
— The  author  recommends  crystallising  the  sample  from  ether  at  a 
temperature  of  12 — 13°.  With  a  little  practice,  it  will  be  found  com- 
paratively easy  to  distinguish  microscopically  between  tallow -stearin 
and  any  lard-stearin  which,  however,  does  not  readily  crystallise. 

When  applying  the  silver  test,  the  author  uses  the  original  Bechi 
test  as  approved  by  the  Italian  Comruittee.  The  test  gains  in 
delicacy  if  the  lard  is  first  pressed  at  a  temperature  of  26 — 30°,  and 
the  reaction  applied  to  the  expressed  oil.  L.  de  K. 

Examination  of  Peppe'r.  By  Walter  Busse  {Zeit.  anal  Ghem., 
189.%  34,  638—643;  from  Arheiten  K.  G esnndheitsami e,  9,  509).— 
The  methods  of  estimating  moisture,  ash,  sand,  and  total  alcoholic 
extract  are  described.  The  estimation  of  the  colouring  matters, 
which  occur  only  in  the  husk,  is  considered  important;  these 
are  extracted  from  the  residue  insoluble  in  alcohol  by  digesting  it 
with  hot  sodium  hydroxide  solution,  and  are  precipitated  by  lead 
acetate  from  the  extract  after  acidifying  with  acetic  acid.  The 
amount  of  lead  so  precipitated  is  called  the  "  lead  number,"  and 
seldom  exceeds  0'122  gram  per  gram  of  pepper.  M.  J.  8. 

Nutmeg.  By  Walter  Busse  {Zeit.  anal.  Ghem.,  1895,  34,  643— 
644;  from  Arbeiten  K.  Gesundheil samte,  11,  390). — The  total  ash 
should  not  exceed  6  per  cent.,  nor  the  amount  insoluble  in  hydro- 
chloric acid  (sand)  0'5  per  cent.  For  estimating  the  fat,  2  grams 
of  the  grated  powder  is  extracted  with  ether  for  eight  hours, 
then  dried,  rubbed  down  with  quartz  sand,  and  again  extracted  for 
four  hours ;  after  evaporating  the  ether,  the  fat  is  absorbed  by 
8  grams  of  ignited  sand,  and  dried  at  100°  for  five  .lioui-s  only,  to 
avoid  oxidation.     The  amount  varies  from  30  to  40  per  cent. 

M.  J.  S. 

Margarine  Cheese  and  its  Analysis.  By  M.  KiJiiN  {Exper. 
Stat.  Record,  1895,  7,  158;  from  Molk.  Zeit.,  1895,  9,  185— 187).— The 
percentage  composition  of  the  cheese  is  said  to  be  valueless  in  dis- 
tinguishing it  from  natural  cheese.  The  following  determinations 
are  recommended  to  be  made  in  the  ether  extract ;  sp.  gr.  at  100°  by 
means  of  a  Westphal  balance  and  Konig's  butter  areometer;  in- 
soluble fatty  acids  (Hehner's  method) ;  volatile  fatty  acids 
(Reichert-Meissl-Wollny)  Kottesdorfer  saponification  equivalent; 
angle  of  refraction  in  the  Zeiss-Wollny  butter  refractometer.  A 
number  of  results  obtained  with  different  cheeses  are  given  in  the 
original  paper.  JS".  H.  J.  M. 

Composition  of  Meat  Extract.  By  F.  Josef  Konig  and 
A.  BoMER  {Zeit.  anal.  Ghevi.,  Ifc95,  34,  548— 562).— It  has  hitherto 
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been  accepted  that  meat  extracts  contain  gelatin  and  other  proteids. 
Thus,  C.  Karmrodt  found  10"4  per  cent,  of  gelatin  in  Liebig's  extract, 
Kemmerich  (Abstr.,  1894,  ii,  150)  33-23  per  cent,  of  proteids,  and 
Statzer  (Abstr.,  1893,  146-)  205  to  22*6  per  cent,  of  peptone.  The  num- 
bers obtained  by  Kemmerich  were  deduced  from  the  results  of  fractional 
precipitation  by  alcohol,  on  the  assumption  that  gelatin  is  precipitated 
by  60  per  cent,  alcohol,  albumoses  by  80  per  cent.,  and  peptones 
only  by  90  per  cent.  The  authors  have  repeated  Kemmerich's 
work,  but  employing  Kjeldahl's  process,  instead  of  weighing  the 
precipitates,  as  was  done  by  Kemmerich  (a  method  to  which  they 
take  exception),  have  obtained  numbers  for  gelatin  and  albu- 
moses which  are  less  than  one-third  of  Kemrnerich's.  In  Liebig's 
extract,  the  mode  of  manufacture  would  seem  to  exclude  the  pos- 
sibility of  more  than  traces  of  gelatin  being  present.  The  usual 
mode  of  estimating  peptone,  namely,  precipitation  by  phospho- 
molybdic  acid,  is  erroneous,  since  this  reagent  gradually  (in  the 
course  of  5 — 7  days)  throws  down  the  flesh  bases  also,  about  90 
per  cent,  of  the  total  nitrogen  being  precipitable.  The  absence  of 
peptone  may  be  shown  qualitatively,  as  after  precipitating  with 
ammonium  sulphate  to  ensure  the  absence  of  albumoses,  the  tiltrate 
does  not  give  the  biuret  reaction.  In  the  cases  of  Kemmerich's  meat 
peptone,  and  Cibils'  meat  extract  obtained  by  means  of  the  digestive 
ferment  of  Carica  Papaya,  the  filtrate  is  pale  enough  for  the  detec- 
tion of  traces.  The  filtrates  from  Liebig's  and  Kemmerich's  meat 
extracts  are  darker,  but  the  colour  is  incompetent  to  mask  the  reac- 
tion if  as  much  as  2 — 3  per  cent,  of  peptone  is  present  (see,  how- 
ever, Stutzer,  loc.  cit.).  Stutzer's  statement  as  to  the  presence  of 
ammonia  is  confirmed,  but  no  evidence  could  be  obtained  of  the 
presence  of  amido-  or  acid  amido-compounds.  Albumose  (precipit- 
able by  ammonium  sulphate  or  zinc  sulphate;  see  next  abstract)  is 
the  0]ily  proteid  present  in  notable  quantity,  but  the  flesh  bases 
constitute  by  far  the  largest  portion  of  the  total  nitrogenous  con- 
stituents. M.  J.  S. 

Precipitation  of  Albumoses  by  Zinc  Sulphate.  By  A.  Bomer 
(Zeit.  anal.  Ghem.,  1895,  34,  562— 567).— Zinc  sulphate  possesses 
many  advantages  over  ammonium  sulphate  for  the  separation  of 
albumose  from  peptone.  The  preci[)itation  is  equally  complete, 
comparative  estimations  by  means  of  the  two  reagents  having  given 
identical  numbers  in  the  four  meat  extracts  examined  by  the  autlior 
and  J.  Konig  (preceding  abstract),  whilst  the  filtrates  in  all  cases 
gave  no  indication  of  the  presence  of  a  proteid  by  the  biuret 
reaction.  The  presence  of  zinc  sulphate  in  no  way  disturbs  the 
Kjeldahl  process,  so  that  the  nitrogen  in  the  precipitate  can  be 
estimated  without  the  need  of  applying  any  correction.  The  filtrate 
is  at  once  suitable  for  precipitation  by  phosphomolybdic  acid,  either 
for  the  purpose  of  testing  the  completeness  of  the  washing  or  (after 
strongly  acidifying  with  an  equal  volume  of  dilute  sulphuric  acid, 
1  :  4)  for  the  estimation  of  peptone,  flesh  bases,  &c.  Since  phos- 
phates give  a  precipitate  with  zinc  sulphate,  it  is  desirable  to  slightly 
acidify   the  solution  with  sulphuric  acid ;  1  c.c.  of    acid  (1  :  4)    is 
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therefore  to  be  added  to  50  c.c.  of  solution  containing  1 — 2  grams 
of  the  extract,  and  jireviously  freed  from  insohible  and  coagulable 
substances  ;  the  liquid  is  then  saturated  in  the  cold  with  a  small 
excess  of  tinelj  powdered  zinc  sulphate,  and  the  precipitate  washed 
with  a  cold  saturated  solution  of  the  same  salt.  Although  meat 
extracts  contain  ammonia,  and  ammonia  forms  with  zinc  sulphate  a 
sparingly  soluble  double  salt,  in  no  CHse  was  ammonia  found  in  the 
albumose  precipitate,  but,  on  the  contrary,  the  whole  of  the  ammonia 
of  the  original  substance  was  obtained  when  the  filtrate  from  the  zinc 
precipitate  was  distilled  with  sufficient  magnesia  to  precipitate  all  the 
zinc  present  and  leave  the  liquid  strongly  alkaline.  M.  J.  S. 

Estimation  of  Gelatin  in  Meat  Extracts  and  Commercial 
Peptones.  By  Albert  Stutzer  (Zeit.  anal.  Chem.,  1895,  34,  568 — 
570). — The  following  is  the, exact  method  of  carrying  out  the  estima- 
tion ot  which  the  outline  was  previously  given  (Abstr.,  1895,  ii,  543). 
Sand,  previously  ignited  and  freed  from  fine  dust  by  a  sieve,  is  used 
instead  of  asbestos  for  absorbing  the  solution  in  the  tinfoil  capsule. 
After  complete  drying  at  100°,  the  contents  of  the  capsule  are  pow- 
dered, and,  with  the  cut  up  capsule,  placed  in  a  beaker,  where  they 
Rre  extracted  four  times  with  absolute  alcohol,  filtering  the  extracts 
tlirough  an  asbestos  filter,  but  leaving  as  far  as  possible  the  insoluble 
matter  in  the  beaker.  The  beaker  (marked  a)  together  with  four  others 
(fc,  c,  d,  e)  are  then  plunged  into  crushed  ice,  as  also  a  flask  containing 
a  mixture  of  100  c.c.  of  alcohol,  300  grams  of  ice,  atid  cold  water  to 
1  kilogram.  Of  this  mixture,  the  temperature  of  which  must  not 
exceed  5°,  about  100  c.c,  is  poui-ed  on  the  sand,  stirred  therewith  for 
two  minutes,  and  decanted  into  beaker  6 ;  the  second  decantate  is 
poured  into  c,  and  so  on,  until  the  last  washing  is  colourless,  a  frag- 
ment of  ice  being  added  to  each  as  soon  as  it  is  poured  off.  Three 
funnels  are  then  arranged  with  filter  beds  of  long-fibred  asbestos  sup- 
ported by  perforated  porcelain  plates,  and  connected  with  a  pump  by 
which  gentle  and  gradually  increasing  suction  can  be  applied.  The 
contents  ot  beaker  a  are  filtered  through  the  first,  finally  transferring 
the  sand  to  the  funnel,  h  is  poured  into  the  second,  and  c  and  d  into 
the  third.  The  three  filters,  as  well  as  that  through  which  the 
absolute  alcohol  extract  had  been  filtered,  are  then  thoroughly 
washed  with  the  ice  cold  dilute  alcohol,  transferred  to  a  basin,  and 
repeatedly  extracted  by  boiling  with  water.  The  aqueous  extract, 
after  filtration,  is  concentrated  and  submitted  to  Kjeldahl's  process 
for  the  estimation  of  the  gelatin.  In  the  process  given  in  Abstr., 
1893.  146,  the  albumose  (Ime  2  from  bottom  of  page)  must  be  cor- 
rected for  any  coagulable  albumin  present  in  the  meat  extract. 

M.  J.  S. 
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Dissociation  of  Optically  Active    Salts   in   Solution.      By 

Philippe  A.  Guye  and  B.  Rossi  (Bull.  8oc.  Ghim.,  1805,  [3],  13, 
464 — 469). — It  is  well  known  that  the  specific  rotatory  powers  of  the 
salts  of  optically  active  monobasic  acids,  at  sufficiently  low  concentra- 
tions, are  identical  with  those  of  the  acids  themselves,  whilst  those 
calculated  from  the  rotatory  powers  of  more  concentrated  solutions 
are  usually  divergent.  Although  this  is  accounted  for  in  a  general 
manner  by  the  theory  of  electrolytic  dissociation,  the  optically  active 
acids  being,  as  a  rule,  comparatively  little  dissociated,  and  having 
approximately  normal  crjoscopic  constants  and  electrolytic  conduc- 
tivities at  temperatures  at  which  their  salts  are  almost  completely 
dissociated  ;  yet  a  complete  examination  of  an  individual  case  has  not 
hitherto  been  made.  The  authors  have,  therefore,  determined  the 
rotatory  powers  of  various  inorganic  and  organic  salts  of  active  valeric 
acid,  a  substance  which  was  chosen  on  account  of  the  comparative 
simplicity  of  its  constitution  due  to  the  absence  of  alcoholic  hydroxy!. 

The  specific  rotatory  power  of  the  aqueous  solution  of  the  acid  is 
[ajc  =  +  17-3°,  whilst  that  of  the  pure  acid  is  +13-64°;  but  this 
difference  may  be  due  as  much  to  molecular  association  as  to  electro- 
lytic dissociation. 

The  specific  rotatory  powers  of  the  lithium,  sodium,  potassium,  and 
rubidium  salts  at  concentrations  corresponding  with  2*46  grams  of 
the  acid  in  100  c.c,  and  calculated  on  the  amounts  of  the  salts  actually 
present,  are  respectively  [ajp  =  +8*0°,  +7-2°,  +64°,  and  +5-4°; 
whilst  those  calculated  on  the  amounts  of  acid  present,  on  the  sup- 
position that  the  salts  are  completely  dissociated  into  their  ions,  are 
respectively  +8-5°,  +88°,  +89°,  and  +10-1°.  The  approximate 
identity  of  the  rotatory  powers  of  the  salts  of  metals  differing  so 
widely  in  atomic  weight,  is  noteworthy,  considering  the  great  dif-^ 
ference  between  those  of  the  alkylic  valerates  ;  the  lithium,  potassium, 
and  rubidium  salts  are  the  most  dissociated,  the  mean  rotatory  power 
of  the  three  being  approximately  half  that  of  the  acid  at  the  same 
concentration. 

As  might  be  expected  from  theory,  the  specific  rotatory  powers  of 
aqueous  solutions  of  valeric  acid  are  diminished  alike  by  dilution  and 
by  rise  of  temperature.  The  rotatory  power,  [a]j)  =  + 12*02°,  of  an  acid 
somewhat  less  active  than  that  used  in  the  foregoing  determinations, 
became  +146°  in  an  aqueous  solution  containing  3*732  grams  per 
litre,  but  was  diminished  to  +14'4°,  when  the  concentration  wa& 
reduced  to  1239  gram  per  litre,  and  was  reduced  in  the  two  cases  to 
+  14"36°  and  +142°,  when  the  temperature  was  raised  from  18° 
to  25°. 

The  rotatory  powers  of  aniline,  pyridine,  and  diethylamine  valerates 
in  aqueous  solutions  of  the  same  concentration  of  acid  as  those  of 
the  alkali  salts,  and  calculated  on  the  amounts  of  the  salts  actually 
present,  are  [aj^  =  +6'30°,  +6-36°,  and  +4*99°  respectively,  whilst 

VOL.  LXX.   ii.  8 


86  ABSTRACTS  OF  CHEMICAL  PAPERS. 

those  calcnlated  on  the  amounts  present  on  the  hypothesis  of  complete 
dissociation  are  +12-4°,  + 11-26°,  and  +8-77°.  These  results  are  in 
harmony  with  the  cryoscopic  constants  of  the  bases.  The  specific 
rotatory  powers  of  alcoholic  solutions  of  the  foregoing  salts  and  of 
those  of  dimethylaniline,  quinoline,  and  phenylhydrazine  containing 
the  same  amounts  of  acid  as  before,  are  practically  identical  with 
that  of  an  alcoholic  solution  of  the  acid  of  the  same  concentration, 
except  in  the  case  of  the  diethylamine  salt,  the  activity  of  which  is 
some  50  per  cent.  less.  With  this  exception,  therefore,  these  salts 
are  completely  dissociated  in  alcoholic  solution,  a  conclusion  similar 
to  that  arrived  at  by  Ghira  from  a  study  of  the  cryoscopic  properties 
of  benzene  solutions  of  the  corresponding  acetates. 

It  is  thus  useless  to  determine  the  optical  activity  of  solutions  of 
the  organic  salts  of  optically  active  substances  in  organic  solvents  ; 
and  where  organic  solvents  are  used,  investigation  must,  in  future,  be 
limited  to  inorganic  salts.  Jn.  W. 

Colour  Change  of  Dilute  Solutions  of  Potassium  Chromox- 
alate.  By  Friedrich  Hamburger  {An7i.  Phys.  Chem.,  1895,  [2],  56, 
173 — 174). — A  dilute  solution  of  potassium  chromoxalate,  K3Cr(C204)3, 
when  placed  in  a  cylindrical  vessel  w^as  found  to  exhibit  in  general 
a  green  colour  by  transmitted  daylight,  but  showed  purple  streaks  at 
the  edges  and  in  the  centre.  By  artificial  light,  the  solution  appeared 
only  purple.  An  examination  of  the  absorption  spectrum  was  there- 
fore made,  and  showed  a  wide  absorption  band  between  the  wave- 
lengths 630  and  530,  and  complete  absorption  at  the  wave-length  470. 
Hence  the  yellow,  orange,  blue,  and  violet  rays  are  absorbed  from  the 
spectrum,  only  red  and  indigo  remaining ;  the  colour  resulting  from 
these  two  is  dependent  on  the  proportion  in  which  they  are  present 
in  the  incident  light  rays.  H.  C. 

Emission  of  Light  by  Organic  Substances  in  the  Gaseous, 
Liquid,  and  Solid  Condition.  By  Eilhard  Wiedemann  and  Gr.  C. 
Schmidt  (Ann.  Phys.  Ghem.,  1895,  [2],  56,  18— 26).— The  authors 
find  by  numerous  experiments  that  many  organic  compounds  exhibit 
fluorescence  in  the  gaseous  condition ;  this  fluorescence  is  blue  or 
violet  with  retene,  phenanthrene,  anthracene,  anthraquinone,  chrysene, 
indigo,  and  naphthalene,  and  a  magnificent  reddish-brown  with 
naphthazarin.  The  absorption  spectra  of  solutions  of  the  hydro- 
carbons in  this  list,  all  lie  in  the  extreme  violet  or  ultra-violet,  and, 
therefore,  as  in  the  case  of  benzene  and  toluene,  the  absorption  of  the 
gaseous  hydrocarbons  probably  lies  still  further  towards  the  ultra- 
violet end  of  the  spectrum.  Anthraquinone  also  absorbs  violet  rays, 
and  naphthazarin,  in  alcoholic  solution,  green,  blue,  and  violet  rays.  The 
emission  spectra  lie,  therefore,  in  accordance  with  Stokes'  rule,  nearer 
the  less  refrangible  end  of  the  spectrum  than  the  absorption  spectra, 
and  the  spectra  of  organic  vapours  are  fluorescence  spectra  in  the 
usual  sense  of  the  term. 

Many  organic  compounds  in  the  gaseous  state  yield  characteristic 
spectra  under  the  influence  of  electrical  discharges,  but  the  spectra 
obtained  in  this  way  do  not  correspond  with  the  absorption  spectra.    In 
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the  liquid  state  many  organic  compounds  become  luminous  under  the 
influence  of  tlie  cathode  discharge,  and  the  colour  in  this  case  is  the 
same  as  that  of  the  vapour.  Solid  organic  compounds  also  frequently 
exhibit  ca-thode-lurainosity,  but  the  colour  is  not  in  all  cases  identical 
with  that  of  the  liquid.  H.  C. 

Measurement  of  High  Temperatures.  By  L.  Holboen  and 
W.  WiEN  (Ann.  Phys.  Chem.,  1895,  [2],  56,  360— 396).— The  Le 
Chatelier  thermo-couple  of  platinum  and  a  platinum-rhodium  alloy 
containing  10  per  cent,  of  rhodium,  has  been  compared  by  the  authors 
with  the  air  thermometer  up  to  the  temperature  1450°.  This  instru- 
ment gives  very  constant  readings  if  protected  from  the  possible 
action  of  carbon.  Its  use  in  high  temperature  measurements  is,  there- 
fore, to  be  preferred  to  that  of  employing  the  change  of  resistance  of 
a  platinum  wire,  for  with  the  latter,  even  if  between  each  measure- 
ment the  temperature  coefficient  between  0°  and  100°  is  redetermined, 
this  affords  no  guarantee  for  the  behaviour  at  high  temperatures. 
The  authors  find,  also,  that  Callendar's  formula  for  the  change  of 
resistance  with  change  of  temperature  is  not  sufficiently  exact  to 
admit  of  a  far  reaching  extrapolation.  A  comparison  with  the  air 
thermometer  can  be  most  readily  effected  with  the  thermo-couple,  as 
it  can  be  directly  introduced  into  the  air  vessel,  and  must  in  this  way 
acquire  the  same  temperature  as  that  of  the  expanding  air.  The 
following  melting  points  were  measured  : — 

Silver 971°     !     Nickel 1484° 

Gold  1072      j     Palladium 1587 

Copper 1082      |     Platinum 1780 

H.  C. 
Some  Melting  and  Boiling  Points.  By  Henri  Le  Chatelier 
{Compt.  rend.,  1895,  121,  323 — 326). — Experiments  made  with  a 
thermoelectric  couple  protected  by  a  tiiin  film  of  glass  and  graduated 
up  to  the  boiling  point  of  zinc  (930°)  give  1050°  to  1060°  as  the  melting 
point  of  gold.  Experiments  made  with  another  couple,  taking  the 
melting  point  of  silver  as  954*^,  show  that  the  melting  point  of  gold 
is  1055 — 1060°.  The  author  concludes  that  the  melting  point  of  gold 
as  given  by  Violle,  1045°,  is  too  low,  but  that  the  error  is  certainly  nob 
more  than  20°,  that  none  of  the  more  recent  estimations  of  this  melting 
point  are  sufficiently  accurate  to  warrant  their  substitution  for  Violle's 
immber,  and  that  it  is  very  desirable  to  retain  the  scale  of  high  tem- 
peratures at  present  actually  in  use  until  new  and  more  exact  experi- 
ments made  by  direct  comparison  with  the  air  thermometer  shall 
give  the  true  melting  point  of  gold  to  within  a  very  few  degrees 
(compare  Heycock  and  Neville,  Trans.,  1895,  1024).  C.  H.  B. 

Explosion  of  Endothermic  Gases.  By  L^on  Maquenne  (Compt. 
rend.,  1895,  121,  424 — 427). — When  a  small  quantity  of  mercuric 
fulminate  is  exploded  in  contact  with  nitrous  oxide,  the  latter  is  de- 
composed with  a  violent  explosion.  Acetylene  under  similar  condi- 
tions only  begins  to  decompose,  about  95  per  cent,  of  the  gas 
remaining  unaltered,  and  the  explosive  wave  is  not  propagated 
through  the  mass  of  the  gas.     With  a  larger  quantity  of  fulminate 
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(about  1  gram)  the  acetylene  is  decomposed,  and  the  explosive  wave 
travels  through  a  distance  which  depends  on  the  diameter  of  the  tubes 
and  the  conditions  under  which  the  explosion  takes  place. 

0.  H.  B. 
Nitro- substitutions.    By  Camille  Matignon  and  Deligny  (Compt. 
rend.,  1895,  121,  422—424).— 


)mbustion. 

Difference 

from  i^arent 

"^ 

Const,  pressure. 

compound. 

688-2 

44-3 

689-1 

43-4 

730-4 

44-0 

727-0 

47-4 

728-8 

45-5 

968-9 

47-9 

800-3 

41-4 

Const.  Tolume. 

Orthonitrophenol 688' 6 

Paraiiitrophenol 689-5 

Orthonitrobenzoic  acid  .  731*1 

Metanitrobenzoic  acid  . .  727-7 

Paranifcrobenzoic  acid  .  . .  729*6 

Paranitroacetanilide, . .  .  969*2 

Nitrobenzaldehyde 801*2 

The  third  column  gives  the  difference  between  the  heats  of  com- 
bustion, at  constant  pressure,  of  the  nitro-derivafcive  and  the  parent 
substance.  The  position-isomerides  have  practically  the  same  heats 
of  combustion.  With  the  exception  of  nitrobenzaldehyde,  the 
difference  is  practically  constant  and  is  about  45,  whatever  the 
function  of  the  compound  in  which  substitution  takes  place.  The 
equation  deduced  from  this  difference  is 

aCH  4-  HNO3  liq.  =  RCNO2  +  HaO  liq.     develops  +36-7  Cal. 

the  thermal  disturbance  being  indentical  with  that  found  by 
Berthelot  in  the  case  of  the  hydrocarbons  benzene,  toluene,  naph- 
thalene, &c.  C.  H.  B. 

Combination   of   Mercuric    Cyanide    with    Bromides.    By 

Raoul  Varet  (Oompt.  rend,,  1895,  121,  398— 400).— In  the  following 
table,  column  I,  gives  the  heat  of  dissolution  of  the  salt,  column  II 
the  heat  developed  by  the  interaction  of  solutions  of  mercuric 
cyanide  and  the  particular  bromide,  and  column  III  the  heat  of 
formation  of  the  solid  salt  from  its  proximate  constituents,  the  salts 
being  regarded  as  solid  and  the  water  as  liquid. 

2Hg(CN)2,2]SraBr,4H20.. 
2Hg(CN)2,2NHiBr,2H20, 
2Hg(CN)o,2LiBr,7H20  . . 
2Hg(CN)2,BaBr2,7H20  .. 
2Hg(CN)2,SrBr2,6H20  .  . 
2Hg(GN)2,CaBr2,7H20  .  . 
2Hg(CN)2,MgBr„8H20.. 
2Hg(CN)2,ZnBr2,8H20.. 
Hg(CN)2,CdBr2,3H20  . . . 

At  the  ordinary  temperature,  the.  solutions  are  slightly  alkaline  to 
litmus,  and  slowly  give  the  isopurpurate  reaction  with  a  picrate  of 
the  same  base  as  is  combined  with  the  bromine.  It  follows  that 
whilst  almost  all  the  mercury  is  in  combination  with  cyanogen,  a 


I. 

11. 

III. 

.      -24-14  Cal. 

+  0-98  Cal. 

+  18-52  Cal 

.      -20-97     „ 

+  1-06     „ 

+   7*23     „ 

.      -18-31     „ 

+  1*25     „ 

+  36-26     „ 

.      -20-98     „ 

+  1-29     „ 

+  20-27     „ 

.      -18*60     „ 

+  1-24    „ 

+  29-84     .. 

.      -19-82     „ 

+  1*25     „ 

+  40-47     ., 

.      -15-97     „ 

+  1-44     „ 

+  54*71     „ 

.      -20-82     „ 

+  1-33     „ 

+  31*15     „ 

.      -12-5       „ 

+  0*66     „ 

+  10-5       „ 
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small  quantity  is  in  combination  with  tlie  bromine.  The  proportion 
of  the  latter  increases  as  the  temperature  rises.  These  results  are  in 
accord  with  the  thermochemical  data.  C.  H.  B. 

Distillations  with  an  Automatic  Mercury  Pump.  By 
Frirdrich  Krafft  and  W.  A.  Dyes  (Bcr.,  1895,  28,  2583—2589).— 
The  paper  contains  a  description  of  an  air  pump  devised  some  16 
years  ago  by  v.  Babo.  It  consists  of  a  Sprengel  mercury  pump  which 
works  in  the  vacuum  of  a  water  suction-pump  and  so  need  not  bo 
more  than  30 — 40  cm.  long;  the  mercury,  which  falls  down  the  short 
Sprengel  tube,  is  carried  up  again  to  the  top  of  the  apparatus  by  a 
current  of  air  drawn  in  by  the  water-pump,  and  the  apparatus  is 
thus  automatic  and  continuous  in  its  action.  It  is  comparatively 
small  in  size,  so  that  it  can  be  placed,  by  means  of  clamps  and  a 
retort-stand,  on  the  laboratory  bench,  and  it  does  not  require  more 
than  600 — 650  grams  of  mercury;  a  vacuum  of  less  than  1  mm.  is 
attainable  by  its  means. 

By  means  of  this  pump  the  boiling-  or  sublimation-points  of 
several  substances  were  determined.  Mannitol  boils  at  276 — 280° 
under  about  1  mm.,  at  285°  under  2'5  mm.,  and  at  290 — 295°  under 
3—3-5  mm.  pressure.  Dulcitol  boils  at  275—280°,  287—288°,  and 
290 — 295°  under  the  same  pressures.  a-Hydroxy butyric  acid  boils  at 
84°  under  1*5  mm.  pressure.  Succinic  acid  sublimes  at  156 — 157° 
under  2'2  mm.,  at  160 — 165°  under  2*5 — 3  mm.  pressure  ;  fumaric  acid 
at  165°  under  1"7  mm.,  mesaconic  acid  at  139 — 141°  under  1*5  mm.,  at 
143 — 145°  under  2  mm.,  and  itaconic  acid  at  140 — 141°  under  1"5  mm. 
pressure ;  maleic  and  citraconic  acids  do  not  sublime  without  forming 
some  anhydride.  Wood's  metal  was  used  to  heat  the  distillation 
flasks  ;  the  temperature  of  the  bath  need  not  be  more  than  a  few 
degrees  above  the  boiling-point  of  the  liquid,  but  if  the  substance  does 
not  boil,  but  sublimes,  a  much  greater  difference  of  temperature, 
40 — 60°  above  the  sublimation  point,  was  found  to  be  necessary, 

0.  F.  B. 

Density  Determinations  of  Extremely  Dilute  Solutions.  By 
Friedrich  Kohlrausch  (Ann.  Phys.  Chem.,  1895,  [2],  56,  185—200). 
— The  author  has  further  improved  the  method  of  determining  the 
density  of  very  dilute  solutions,  which  he  had  formerly  employed  in 
conjunction  with  Hallwachs  (Abstr.,  1894,  ii,  441).  The  size  of  the 
ball  of  glass  used  was  greatly  increased,  the  suspension  from  the 
balance  being  effected  by  means  of  a  thin  platinum  wire  which  was 
first  coated  electrolytically  with  platinum  and  afterwards  ignited. 
The  rough  surface  thus  produced,  satisfactorily  removes  the  difficul- 
ties and  irregularities  observed  when  a  smooth  wire  is  employed.  As 
very  slight  variations  of  temperature  exercise  a  very  disturbing 
influence  on  the  results,  owing  to  the  unequal  expansion  of  the  solu- 
tion and  of  the  glass  ball,  it  was  necessary  to  confine  the  observations 
within  limits  of  temperature  between  which  this  influence  is  at  a 
minimum,  the  limits  within  which  a  variation  of  a  few  thousandths 
of  a  degree  may  be  allowed,  being  from  4°  to  8°.  A  limiting  error  of 
10"'  has  thus  been  reached  in  the  determinations. 

Observations  were  made  with  solutions  of  cane  sugar,  magnesium 
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sulphate,  acetic  acid,  and  sulphuric  acid.  On  the  assumption  that  the 
water  undergoes  no  contraction  in  volume,  the  molecular  volumes  0 
of  the  dissolved  substances  are  calculated  by  means  of  the  formula 

0  ==  J.  _  1000  ^~^- , 


where  A  is  the  weight  of  the  equivalent,  m  the  number  of  gram- 
equivalents  per  litre  in  the  solution,  and  s  is  the  density.  The 
results  are  given  in  the  following  table,  and  for  the  purpose  of  com- 
parison, the  results  formerly  obtained  with  Hallwachs  at  the  higher 
temperature  of  18°  are  included. 


Sugar. 

Magnesium  sul- 

Acetic 

acid. 

Sulphuric  acid. 

nt. 

A  =  341-1. 

phate.  A 

=  60-23. 

A  =  60-00. 

^  =  49  -04. 

6-0°. 

18^ 

6-3°. 

18". 

5-5°. 

18°. 

6-0°. 

18°. 

0-0002 

207-0 

-4-5 

_ 

(51 -3) 

_ 

(6-1) 

„ 

0  -0006 

207-3 

— 

-4-5 

— 

(50-0) 

— 

(5-5) 

— 

0-001 

207  -32 

209-0 

-4-6 

— 

(49  -8) 

— 

(5-5) 

— 

0  002 

207  -41 

209  0 

-4-6 

-3-4 

49-61 

— 

5-9 

6-9 

0-005 

207-48 

209-5 

-4-14 

-3-21 

49  -69 

50-7 

6-92 

7-94 

0  01 

207 -56 

209  -59 

-3-91 

-2-65 

49-72 

50-88 

7-71 

9-32 

0-03 

207 -70 

209  -71 

-3-37 

-2-15 

49-85 

51-0 

9-75 

11-80 

005 

207-8 

209-77 

-3-03 

-1-74 

49-88 

51-04 

10-75 

12  -77 

0-1 

208-0 

209  -89 

-2-45 

-1-21 

49-93 

51-10 

12  03 

14-05 

1 

209-9 

211-5 

+  0-9 

+  1-68 

50-21 

51-34 

15-54 

16-96 

5 

— 

215-9 

+  6-0 

+  6-58 

51-05 

52  14 

17-57 

18-52 

It  will  be  seen  that  the  continual  increase  in  the  molecular 
volumes  with  rising  concentration  is  to  be  observed  in  these  as  in 
the  former  determinations.  The  only  exceptions  occur  in  very 
dilute  solutions  of  acetic  and  sulphuric  acids ;  here  a  complicated 
behaviour  or  disturbance  occurs  similar  to  that  noticed  in  conduc- 
tivity detei-minations,  the  molecular  contraction  increasing  only  up 
to  a  certain  degree  of  dilution,  and  then  decreasing.  It  is  probable 
that  the  explanation  of  this  peculiarity  may  be  found  in  the  traces  of 
impurities  present  in  the  water  used,  as  these  undoubtedly  aifect  the 
density  determinations  in  these  extremely  dilute  solutions  in  a  marked 
manner.  The  molecular  volumes  are  throughout  one  to  two  units 
greater  at  18°  than  at  6°.  H.  C. 

Influence  of  Hydrochloric  acid  and  Chlorides  on  the  Photo- 
chemical Decomposition  of  Chlorine  Water.  By  Euthymf: 
Klimenko  (JBer.,  1895,  28,  2558— 2564).— Normal  solutions  of  hydro- 
chloric acid  and  of  various  chlorides  were  diluted  with  equal  volumes 
of  chlorine  water  and  exposed  in  sealed  tubes  to  sunlight,  together 
with  some  tubes  containing  chlorine  water  only.  When  the  chlorine 
in   the   latter   had   completely   disappeared,    the   other    tubes   were 


i 


GENERAL  AND   PHYSICAL  CHEMISTRY.  91 

opened,  and  the  amount  of  clilorine  still  remaining  in  them  was 
estimated.  It  was  found  that  the  hydrochloric)  acid  had  most 
retarded  the  disappearance  of  the  chlorine,  very  little  chlorine  having 
disappeared  in  this  case  ;  if  the  amount  left  in  the  hydrochloric  acid 
tube  be  taken  as  1,  then  the  amounts  left  in  the  tubes  containing  the 
chlorides  are  represented  by  the  following  numbers  :  LiCl  0'308, 
NaCl  0-173,  KCl  0-090,  MgCJ^  0-530,  CaCl^  0-390,  SrCl,  0-302, 
BaCl2  0-28o,  ZnCU  0-200,  CdCls  0-042.  The  different  metals  group 
themselves  in  the  same  order  as  in  the  periodic  system. 

The  action  of  chlorine  on  water  is  said  to  result  in  the  formation, 
first  of  hydrochloric  and  hypochlorous,  and  finally  of  hydrochloric 
and  chloric,  acids.  The  retarding  action  of  hydrochloric  acid  is 
ascribed  to  its  reconverting  the  hypochlorous  acid  formed  into  chlo- 
rine. It  is  further  suggested  that  metallic  chlorides  are  partly  con- 
verted into  chlorates  by  the  chloric  acid  formed,  and  that  the  hydro- 
chloric acid  thus  liberated  reacts  with  hypochlorous  acid  to  reform 
chlorine,  owing  to  which  circumstance  the  metallic  chlorides  retard 
the  disappearance  of  the  chlorine.  C.  F.  B. 

Heating  Apparatus  for  Drying  Ovens.  By  Johannes  Thiele 
(Ber.,  1895,  28,  2601— 2602).— The  tubes  which  carry  the  rows  of 
small  jets  used  in  heating  drying  ovens  are  usually  clamped  to  the 
legs  of  the  stand  by  means  of  screws  ;  these  screws  become  so  hot 
that  it  is  generally  impossible  to  touch  them,  and  consequently  diffi- 
cult to  regalate  the  temperature  of  the  oven.  The  author  has 
devised  a  stand,  figured  in  the  paper,  in  which  the  tube  of  jets  is 
carried  by  a  rail  that  slides  up  and  down  between  two  of  the  legs, 
and  is  pressed  against  these  by  a  spring,  so  that  it  is  held  fixed  in 
any  position.  To  alter  the  position,  it  is  merely  necessary  to  press 
two  handles  together ;  these  act  as  levers,  and  release  the  pressure  of 
the  spring  ;  they  are,  moreover,  fairly  long  and  have  wooden  ends, 
so  that  they  do  not  get  too  hot  to  touch.  C.  F.  B. 

A  Modified  Condenser.  By  J.  J.  L.  van  Run  (Ber.,  1895,  28, 
2388). — The  modification  consists  in  bending  the  inner  tube  so  that 
the  whole  condenser  can  be  rotated,  without  being  removed  from  the 
vessel  to  which  it  is  attached,  in  such  a  manner  that  it  can  be  used 
either  as  an  ordinary  condenser  or  a  reflux  condenser. 

It  appears  from  the  drawing  which  is  appended,  that  the  modified 
condenser  could  not  be  used  in  connection  with  any  vessel  with  a 
narrow  aperture.  A.  H. 

Modification  of  Liebig's  Condenser.  By  Hugo  Michaelis 
(Ber.j  1895,  28,2615). — The  author  brought  forward  the  modification 
recently  described  by  van  Rijn  (preceding  abstract)  about  10  years 
ago  (Chem.  Zeit.,  1886,  1656).  A.  H. 
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Decomposition  of  Hydrogen  Peroxide.  By  Walth^re  Sprin(J 
{Zeit.  anorg.  Chem.,  1895, 10,  161 — 176). — When  a  38  per  cent,  solu- 
tion of  hydrogen  peroxide  is  heated  at  60°  in  a  platinum  dish  which 
has  been  previously  polished,  no  decomposition  takes  place ;  at  a 
higher  temperature  small  bubbles  of  gas  are  formed.  When,  how- 
ever, the  inside  of  the  dish  is  scratched  with  a  needle,  small  gas 
bubbles  are  formed  at  the  scratch,  even  at  the  ordinary  tempera- 
ture, and  on  raising  the  temperature  a  brisk  evolution  of  gas  takes 
place.  A  70  per  cent,  solution  of  hydrogen  peroxide  contained  in  a 
glass  flask  is  only  slowly  decomposed  when  a  current  of  air  from 
a  wide  tube  is  passed  through  it;  if,  however,  a  capillary  tube  is 
used,  brisk  decomposition  takes  place. 

The  author  has  examined  the  decomposition  of  hydrogen  peroxide 
when  mixed  with  various  solutions.  Five  c.c.  of  a  36  per  cent, 
hydrogen  peroxide  solution  is  mixed  with  5  grams  of  each  solution, 
and  allowed  to  remain  for  a  given  time  at  65°  in  a  thermostat,  and 
the  remaining  hydrogen  peroxide  titrated  in  acid  solution  with  per- 
manganate ;  the  f^olutions  employed  contain  1  gram  mol.  of  dry  salt 
to  38'5  gram  mols.  of  water.  Hydrochloric  and  nitric  acids  decom- 
pose the  peroxide  quickly,  but  sulphuric  and  phosphoric  acids  have  a 
preservative  action.  Tlie  decomposing  action  of  salt  solutions  is 
more  energetic  the  feebler  the  base  they  contain  and  the  more 
readily  the  acid  they  contain  is  oxidised  or  reduced  by  hydrogen 
peroxide  ;  thus,  lithium  and  sodium  sulphates  produce  only  a  slight 
decomposition,  magnesium  chloride  about  double,  and  aluminium 
chloride  about  treble  this  decomposition,  whilst  sodium  and  potas- 
sium carbonates  entirely  decompose  hydrogen  peroxide.  This  decom- 
position is  due  to  the  acid  function  which  hydrogen  peroxide  evinces 
towards  some  salts.  If  a  solution  of  hydrogen  peroxide  is  gradu- 
ally added  to  a  solution  of  an  alkali  carbonate,  pure  oxygen  is 
evolved  ;  if,  however,  the  carbonate  is  added  to  an  excess  of  hydro- 
gen peroxide,  it  is  completely  converted  into  alkali  dioxide  and 
carbonic  anhydride.  The  ratio  of  the  concentration  of  two  solutions 
of  a  salt  is  not  equal  to  the  ratio  of  their  decomposing  action  on 
hydrogen  peroxide.  E.  C.  R. 

Action  of  Hydrogen  Peroxide  on  Ammoniacal  Copper 
Compounds:  Preparation  of  Oxygen.  By  Dioscoiude  Vitali 
(L'Orod,  1895,  1 — 5). — When  hydrogen  peroxide  is  added  to 
ammoniacal  copper  sulphate,  a  brisk  effervescence  takes  place  in  the 
cold,  and  oxygen  is  evolved  in  abundance,  the  copper  salt  remaining 
unchanged  ;  and  as  an  indefinite  amount  of  the  peroxide  can  be 
decomposed  by  means  of  the  same  portion  of  the  metallic  compound, 
pure  oxygen  may  be  very  conveniently  prepared  by  allowing  the 
ordinary  aqueous  peroxide  (3 — 4  per  cent.)  to  flow  steadily  from  a 
tap-funnel  into  a  saturated  solution  of  ammoniacal  copper  sulphate 
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(20 --30  c.c.)  contained  in  a  fairly  capacious  Woulff's  bottle.     The 
gas  is  dried  and  purified  from  ammonia  by  means  of  sulphuric  acid. 

The  mechanism  of  tbe  action  appears  to  be  analogous  to  that  of  the 
decomposition  of  potassium  chlorate  in  presence  of  manganese 
dioxide ;  the  cupric  compound  reacts  with  the  peroxide,  yielding  a 
cuprous  salt  and  free  oxygen,  and  the  cuprous  compound  is  then  re- 
oxidised  by  another  portion  of  the  peroxide. 

The  same  action  occurs  to  a  limited  extent  with  copper  hydroxide 
alone,  and  to  a  varying  extent  with  aramoniacal  solutions  of  other 
metallic  salts,  but  in  no  case  is  it  continuous  as  with  copper ;  mer- 
curic oxide  and  mercurous  nitrate,  for  instance,  are  visibly  reduced, 
and  the  action  ceases  as  soon  as  the  reduction  is  complete. 

The  method  is  not  applicable  to  the  estimation  of  hydrogen  per- 
oxide in  aqueous  solution,  as  the  whole  of  the  oxygen  is  not  evolved, 
part  being  employed  in  oxidising  ammonia  to  nitrous  and  nitric  acids, 
which  may  be  detected  in  the  solution  at  the  end  of  the  operation. 

Jn.  W. 

Formation  of  Ozone.  Bv  Otto  Brunck  {Zeit,  anorg.  Chem., 
1895,  10,  222—247 ;  see  also  Abstr.,  1893,  ii,  454).— The  author  has 
already  proved  that  the  intense  odour  of  the  oxygen  prepared  from  a 
mixture  of  potassium  chlorate  and  manganese  dioxide  is  chiefly  due 
to  the  presence  of  ozone.  A  further  examination  of  the  gas  shows 
that  only  a  very  minute  trace  of  chlorine  is  evolved,  equal  in  amount 
to  that  evolved  in  the  decomposition  of  pure  potassium  chlorate 
alone.  The  gas  examined  was  evolved  at  a  temperature  of  320°.  If 
the  mixture  is  heated  at  400°  and  above,  at  which  temperature  the 
dioxide  commences  to  decompose,  then  more  chlorine  is  evolved. 

It  has  already  been  shown  that  oxygen  is  ozonised  when  passed 
over  heated  manganese  dioxide  or  certain  other  metallic  oxides,  and 
this  action  has  been  further  examined.  The  ozone  is  estimated  as 
follows  :  the  gas  is  passed  through  a  neutral  solution  of  potassium 
iodide,  which  is  then  acidified  with  dilute  sulphuric  acid,  and  titrated 
with  N/100  sodium  thiosulphate  solution.  The  action  of  ozone 
on  an  acidified  potassium  iodide  solution  takes  place  according 
to  the  equation  O3  -f  2KI  =  21  +  K2O  +  O2 ;  when,  however, 
ozonised  oxygen  is  passed  through  a  neutral  solution  of  potassium 
iodide,  the  action  takes  place  according  to  the  equations  O3  +  2KI  = 
21  +  K2O  -f  O2  and  61  +  3K2O  =  KIO3  +  6KI.  The  second  reac- 
tion does  not  take  place  quantitatively,  and  there  remains  free  iodine 
and  potassium  hydroxide  in  the  solution;  the  latter  is  partially 
converted  by  the  ozone  into  potassium  dioxide,  so  that  finally  the 
solution  contains  potassium  iodate,  potassium  hydroxide,  and  potas- 
sium dioxide.  Hydrogen  peroxide  is  not  formed.  When  the  solution 
is  acidified,  a  third  part  of  the  iodine,  equivalent  to  the  ozone,  is 
liberated  at  once,  whilst  the  reaction  with  the  hydrogen  peroxide 
liberated  from  the  potassium  dioxide  is  only  complete  after  1 — 2 
hours. 

Manganese  dioxide  when  heated  in  a  current  of  carbonic  anhydride 
at  400°,  and  to  an  incipient  red  heat,  does  not  yield  ozone.  In  a 
current  of  oxygen  at  400°,  6" 5  grams  of  the  dioxide  gave  in  one  hour 
9-57  milligrams  of  ozone  ;  at  an  incipient  red  heat,  it  gave  7'46  milli- 
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grams.  The  formation  of  ozone  from  a  mixture  of  potassium  chlo- 
rate and  manganese  dioxide  increases  with  the  amount  of  manganese 
dioxide ;  manganous  oxide  acts  in  a  similar  way  to  the  dioxide,  but 
much  less  ozone  is  formed. 

Cobalt  oxide,  C00O3,  behaves  in  a  similar  way  to  manganese 
dioxide,  but  in  the  presence  of  nascent  oxygen  the  amount  of  ozone 
formed  is  greater  in  proportion  to  the  amount  of  cobalt  oxide 
employed.  The  compound  K2C09O16,  prepared  by  fusing  cobalt 
carbonate  with  potassium  hydroxide,  when  heated  at  200°  gives  oif 
three  atoms  of  oxygen,  but  no  ozone  is  formed. 

Nickel  oxide  behaves  in  a  similar  way  to  the  above ;  apparently, 
it  is  not  altered  by  heating  in  oxygen,  and  after  heating  some  time 
still  evolves  chlorine  when  treated  with  hydrochloric  acid,  and  ozone 
when  again  heated  in  oxygen.  The  reaction  with  potassium  chlor- 
ate takes  place  violently  at  300°,  and  less  ozone  is  formed  than  in 
the  case  of  cobalt. 

Silver  oxide,  when  heated  in  a  current  of  carbonic  anhydride  at 
250°,  gives  only  a  slight  trace  of  ozone,  which  is  probably  due  to 
the  action  of  the  oxygen  formed  on  undecomposed  oxide ;  in  a 
current  of  oxygen  at  280°,  it  forms  ozone.  Silver  peroxide  was 
prepared  by  the  electrolysis  of  silver  nitrate ;  1'22  gram  heated  at  300° 
gave  7'68  milligrams  of  ozone.  Only  a  very  small  quantity  of 
oxygen  is  evolved  from  a  mixture  of  silver  oxide  and  potassium 
chlorate  at  360°  ;  above  400°,  the  chlorate  decomposes  slowly  without 
the  formation  of  ozone. 

Mercuric  oxide  when  heated  at  400°  does  not  give  off  ozone,  but 
when  heated  in  a  current  of  oxygen,  a  small  quantity  of  ozone  is 
formed  ;  probably  the  greater  part  of  the  ozone  is  destroyed  by  the 
metallic  mercury.  With  potassium  chlorate,  it  behaves  in  a  similar 
way  to  silver  oxide. 

Lead  peroxide  yields  ozone  when  heated  either  in  a  current  of 
carbonic  anhydride  or  of  oxygen,  but  with  potassium  chlorate  at 
320 — 350°,  only  a  very  small  quantity  of  ozone  is  formed,  and  the 
peroxide  is  reduced  to  red  lead  and  litharge.  When  heated  to 
redness  in  a  current  of  oxygen,  red  lead  and  litharge  yield  small 
quantities  of  ozone. 

Chromic  anhydride  (3'39  grams),  when  heated  at  260 — 280°,  yields 
ozone  (1"52  milligram).  Chromium  oxide  heated  at  400°  in  a 
current  of  oxygen,  yields  small  quantities  of  ozone. 

Uranium  trioxide  does  not  yield  ozone  in  an  atmosphere  of  carbonic 
anhydride ;  in  oxygen,  small  quantities  of  ozone  are  formed.  When 
heated  with  potassium  chlorate,  it  yields  potassium  uranate  and 
chlorine.  The  hydrate  of  the  tetroxide,  when  heated  at  150°  in  a 
current  of  carbonic  anhydride,  yields  water  and  oxygen,  but  no  ozone 
is  formed,  as  probably  hydroxyl  groups  are  eliminated,  which 
decompose  into  water  and  oxygen. 

The  author  was  unable  to  detect  the  formation  of  ozone  from 
platinum  oxide,  as  the  compound  always  contains  chlorine,  which  is 
evolved  on  heating.  Gold  oxide  was  prepared  by  precipitation  of 
gold  chloride  with  potassium  hydroxide;  the  mixture  is  acidified 
with  sulphuric   acid,  and   the  precipitate   dissolved    in   nitric  acid, 
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reprecipltated  by  dilution  with  water,  and  dried  at  150°;  1'44  grams 
of  the  oxide  heated  in  a  current  of  carbonic  anhydride  at  230 — 280° 
gave  21  milligrams  of  ozone,  and  185  grams  heated  in  oxygen  gave 
34"4  milligrams  of  ozone.  E.  C.  R. 

The  so-called  Oxysulphazotic  acid  or  Nitrosodisulphonic 
acid.  By  Arthur  R.  Hantzsch  and  William  Semple  (Ber.,  1895, 
28,  2744 — 2751). — Potassium  nitrosodisulphonate,  ON(S03K)2,  pre- 
pared by  the  oxidation  of  potassium  liydroxylaminedisulphonate  by 
means   of   lead   peroxide,    has,    according   to   Raschig,   the  formula 

(S03K)2N:^-)N'(S03K)2;  to  this  the  authors  make  the  following 

objections :    (1)   The    group  .N";- — yN'.  has   never   previously  been 

observed,  and  its  chroniophoric  character  has  not  been  proved; 
(2)  the  acidic  character  of  two  linked  pentavalent  nitrogen  atoms 
is  unique  ;  (3)  the  difficulty  of  explaining  the  change  of  colour 
from  orange-yellow  to  deep  violet-blue  which  takes  place  when  the 
salt  is  dissolved  ;  (4)  when  reduced,  no  hydrazine  derivatives  are 
formed.  The  authors  regard  the  compound  as  a  derivative  of  nitric 
peroxide  with  the  simple  formula  ON(S03K)2,  the  oxidation  of 
nitrous  acid  to  nitric  peroxide,  and  of  potassium  hydroxylaminedi- 
sulphonate  to  potassium  nitrosodisulphonate  being  analogous,  the 
relationship  between  the  yellow  solid  salt  and  the  blue  solution  is 
similar  to  that  between  colourless  solid  ISTgOi  and  coloured  NO2. 
Cryoscopic  molecular  weight  determinations  failed  to  give  satisfac- 
tory results  on  account  of  the  instability  of  the  compound.  If  the 
oxidation  of  the  hydroxyJamine  derivative  is  incomplete,  blue  crystals 
are  formed  ;  these  are  also  obtained  by  mixing  solutions,  saturated  at 
40°,  of  potassium  liydroxylaminedisulphonate  (3*5 — 4  parts)  and 
potassium  nitrosodisulphonate  (1  part),  and  consist  of  solid  solutions 
containing  1 — 4  per  cent,  of  the  latter  in  the  former.  The  colour  of 
the  crystals  varies,  according  to  the  composition,  from  ultramarine  to 
sky  blue,  they  are  comparatively  stable,  and  the  content  of  nitroso- 
disulphonate may  be  determined  by  means  of  potassium  iodide  and 
acetic  acid,  titrating  the  liberated  iodine  with  potassium  thiosul- 
phate. 

Raschig's  potassium  nitrosotrisulphonate, 

(S03K)3N<g>N(SO:,K)3, 

formed  by  the  action  of  water  on  potassium  nitrosodisulphonate,  is 
also  regarded  as  monomolecular  ON(S03K)3;  cryoscopic  molecular 
weight  determinations  were  unsatisfactory,  and  the  electrolytic  con- 
ductivity of  its  solution  does  not  follow  Ostwald's  rule,  but  it  is 
similar  to  "  dibenzsulphhydroxamic  acid,"  ON(S02Ph)3,  the  mole- 
cular weight  of  which  agrees  with  the  formula.  Raschig's  objection 
to  the  simpler  formula  for  potassium  nitrosotrisulphonate  was  based 
on  its  non- formation  by  the  oxidation  of  potassium  azotrisulphonate, 
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N(S03K)3 ;  but  this  has  little  weight  since  tertiary  ammonium   de- 
rivatives do  not  yield  amine  oxides,  O^Ra,  when  oxidised. 

J.  B.  T. 
Dinitrososulphonic  acid  (Nitroxy sulphurous  acid).  By 
Arthur  R.  Hantzsch  {Ber.,  1895,  28,  2751— 2754).— The  author 
replies  to  Divers  and  Haga's  criticisms  (Trans.,  1895,  452)  of  his 
previous  paper  on  this  subject  (Abstr.,  1895,  ii,  75).  Their  state- 
ment that  he  believes  in  the  existence  of  two  potassium  nitroxysul- 
phites  is  based  on  a  misapprehension,  as  reference  to  his  paper 
shows,  and  he  takes  exception  to  their  formula  OK'NiNO'SOgK  on  the 
following  grounds :  (1)  The  salt,  being  similar  to  nitrosylsiilphuric 
acid,  OiN'O'SOaH,  should  be  readily  hydrolysed  to  sulphuric  acid  and 
hyponitrous  acid ;  actually  it  is,  in  alkaline  solution,  very  stable. 
(2)  Until  decomposed  it  does  not  give  the  reactions  of  the  sulphates 
afi  might  be  expected.  (3)  Their  general  remarks  on  acids  and  bases 
are  in  conflict  with  the  theory  of  dissociation.  (4)  The  fact  that 
alkyl  hydrogen  sulphates  are  not  directly  precipitated  by  barium 
chloride  is  explained  by  the  fact  that  all  alkyl  derivatives  are  non- 
electrolytes.      The  above  objections  do    not  apply  to    the  author's 

formula  0<  I*  ,  with  which  Raschig's  0I^-N(0K)-S03K  may 

be  tautomeric  (compare  Divers  and  Haga,  Trans.,  1895,  1098). 

J.  B.  T. 
Formation  of  Hydrogen  Selenide.  By  U.  'P^labon  (Compf. 
rend.,  1895,  121,  401—404  ;  compare  Abstr.,  1894,  ii,  135  and  447).— 
In  order  to  avoid  any  error  that  may  arise  from  the  fact  that  when 
selenium  is  heated  in  a  mixture  of  hydrogen  and  hydrogen  selenide,  it 
absorbs  a  certain  quantity  of  the  latter,  which  is  partially  liberated 
on  cooling,  the  author  has  determined  by  Ditte's  method  the  composi- 
tion of  the  gas  obtained  by  heating  hydrogen  at  various  tempera- 
tures in  presence  of  the  smallest  possible  excess  of  selenium.  The 
relation  pi/p2  of  the  partial  pressure  of  the  hydrogen  to  that  of  the 
hydrogen  selenide  was  determined  for  each  temperature,  and  the 
results  are  expressed  with  great  accuracy  by  the  equation  of  Gibbs 
and  Duhem,  log  (pi/pi)  =  M/T  +  N  log  T  +  Z,  in  which  M,  N,  and 
Z  are  constants,  T  is  the  absolute  temperature  of  the  experiment,  and 
the  logs  are  Napierian  logs.  Experiments  at  350°,  440°,  and  510°  give 
13170-3,  15-53,  and  119-88  respectively  for  the  values  of  M,  N,  and 
Z.  It  follows  from  the  equation  that  the  ratio  r  =  p^jpi  +  p^  should 
have  a  maximum  value  at  the  temperature  t  when  t  =  M/N  —273. 
With  the  values  already  given  for  M  and  N,  ^  =  575°,  and  this  de- 
duction is  confirmed  by  experiment.  It  also  follows  from  Duhem 's 
equations  and  the  values  found  for  M  and  N  that  the  heat  of  forma- 
tion of  hydrogen  selenide  should  be  —17380  minor  calories, 
whereas  Fabre's  experiments  gave  the  value  —18000. 

C.  H.  B. 

Tellurium.  By  Ludwig  Staudexmaier  (Zeit.  anorg.  Chem.j  1895, 
10,  189 — 221). — Telluric  acid  is  most  easily  obtained  by  dissolving 
tellurium  in  an  excess  of  dilute  nitric  acid  and  then  adding  a  slight 
excess  of  chromic  acid.  The  solution  is  evaporated  to  crystallisation  and 
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tlie  crystals  washed  with  nitric  acid  and  dissolved  in  a  small  quantity 
of  water.  The  solution  is  treated  with  a  few  drops  of  alcohol  to 
reduce  any  chromic  acid  remaining,  and  precipitated  by  the  addition 
of  nitric  acid.  Finally,  the  product  is  dissolved  in  water  and  eva- 
porated to  dryness  on  the  water  bath.  Telluric  acid  separates 
from  water  at  the  ordinary  temperature  in  crystals,  with  2H20» 
belonging  to  the  irregular  system ;  these  are  stable  in  the  air, 
and  are  not  hygroscopic.  When  precipitated  from  its  aqueous 
solution  with  nitric  acid,  regular  crystals  resembling  lead  nitrate 
are  obtained,  together  with  the  ordinary  modification ;  these  also 
contain  2H2O.  From  solutions  at  0°,  it  crystallises  with  6H2O  in 
large,  tetragonal  crystals  resembling  monopotassium  phosphate ; 
these  crystals  effloresce  at  the  warmth  of  the  hand,  and  are  converted 
into  the  ordinary  modification.  When  dried  over  phosphoric  acid, 
they  do  not  decompose  even  in  a  vacuum. 

Pure  tellurium  compounds  are  obtained  from  the  crude  Hungarian 
tellurium  as  follows.  The  finely  powdered  substance  is  dissolved 
in  dilute  nitric  acid,  the  solution  evaporated  with  strong  hydro- 
ciiloric  acid,  and  filtered ;  the  tellurium  is  then  precipitated  from  the 
filtrate  with  sulphurous  acid,  and  after  being  washed  with  hydrochloric 
acid  and  water,  it  is  dissolved  in  nitric  acid,  oxidised  with  chromic 
acid,  and  the  telluric  acid  treated  as  described  above. 

The  atomic  weight  of  tellurium  was  determined  in  accordance 
with  the  following  equations  H2Te04,2H20  =  Te02  +  0  +  SHgO  or 
Te  +  30  -f-  3H2O  and  TeOa  =  Te  +  O2.  The  first  decomposition  is 
brought  about  by  heating  in  a  glass  flask.  The  reduction  in  the 
second  and  third  decomposition  is  performed  as  follows.  The 
telluric  acid  or  dioxide  is  mixed  with  finely  divided  silver  and  pure 
silica,  and  th.e  mixture  contained  in  a  platinum  or  porcelain  boat, 
covered  with  a  layer  of  finely  divided  silver.  The  admixture  with 
silver  prevents  the  slightest  trace  of  tellurium  from  volatilising. 
The  mixture  is  first  heated  in  a  glass  tube  until  the  telluric  acid  is 
dehydrated,  then  in  a  current  of  hydrogen,  while  the  temperature 
is  gradually  raised  from  250°  to  400°,  and  finally  for  a  short  time  at  a 
dull  red  heat.  The  results  of  all  the  experiments  (number  of  experi- 
ments not  stated)  agree  closely  with  127'6  (O  =  16)  for  the  atomic 
weight  of  tellurium. 

Experiments  on  the  fractional  crystallisation  of  telluric  acid  are 
described,  which  show  that  all  fractions  give  the  same  atomic  weight. 
The  author  discusses  at  length  the  work  of  Brauner  (Trans.,  1889, 
382;  1895,  549)  and  of  Retgers  (Zeit.physikal.  0/iem.,  1893, 12,  596); 

E.  C.  R. 

A  Hydrate  of  Arsenic  Trisulphide  and  its  Decomposition  by 
Pressure.  By  Walth^re  Spring  (Zeit.  anorg.  Chem.,  1895,  10, 
185 — 188). — The  hydrate,  AS2S3  +  6H2O,  is  obtained  by  precipitating 
a  solution  of  arsenic  trichloride  containing  hydrochloric  acid  with 
hydrogen   sulphide,  and   drying];  the  precipitate  in  a  current  of  air 

I  having  a  relative  humidity  of  70  per  cent,  at  the  ordinary  tempera- 
ture. It  has  a  somewhat  lighter  yellow  colour  than  ordinary  arsenic 
trisulphide,  and  easily  loses  its  water  when  warmed.  The  sp.  gr.  = 
1'8806  at    25'6°,   and  the   specific   volume  =  53"174;    whereas   the 
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specific  volume  of  the  sum  of  its  constituents  AS2S3  and  6H2O  is 
50*626,  therefore,  according  to  the  author's  theory,  it  must  decompose 
•when  submitted  to  pressure.  It  is,  in  fact,  decomposed  quantitatively 
into  water  and  anhydrous  trisulphide  when  submitted  to  a  pressure 
of  6000 — 7000  atmospheres.  If  the  density  of  ice  is  taken  for  the 
calculation  of  the  specific  volume  of  the  hydrate,  the  number  52*662 
is  obtained,  which  shows  that  the  water  is  present  in  the  solid  form. 

E.  C.  R. 

The  Compounds  of  Arsenic  with  Selenium  and  of  Arsenic, 
Selenium,  and  Sulphur.  By  Emerich  Szarvasy  {Ber.,  1895,  28,  2654^ 
■ — 2661  ;  compare  Clever  and  Muthmann,  this  vol.,  ii,  18). — Arsenic 
pentaselenide,  As2Se5,  was  prepared  by  heating  the  two  constituents  in 
the  requisite  proportion  in  sealed  tubes  filled  with  nitrogen ;  it  forms 
a  black,  lustrous,  brittle  mass,  and  may  be  purified  by  fractional  distil- 
lation under  diminished  pressure.  It  is  not  readily  acted  on  by  the 
ordinary  solvents,  but  fuming  nitric  acid  oxidises  it  to  selenious  and 
arsenic  acids.  Alkaline  hydroxides  and  hydrosulphides  readily  dis- 
solve it,  but  the  resulting  yellow  solutions  decompose  when  exposed  to 
the  air,  and,  when  acidified  with  the  mineral  acids,  yield  the  penta- 
selenide  in  the  form  of  a  reddish-brown,  flocculent  precipitate. 
Vapour  density  determinations  made  at  750 — 800°  show  that  the 
molecule  of  As^Sej  has  undergone  decomposition,  probably  into 
AsjSea  and  Sea ;  at  still  higher  temperatures  (1050 — 1100°)  the 
vapour  density  shows  that  the  molecule  of  AsaScs  has  split  up  into  three 
simpler  molecules. 

Sodium  monoselenoarsenatej  NaaAsOySe  +  1211^0,  is  one  of  the 
compounds  formed  on  dissolving  arsenic  pentaselenide  in  sodium 
hydroxide,  but  as  the  solution  readily  decomposes  when  exposed  to  the 
air,  it  is  necessary  to  work  in  an  atmosphere  of  hydrogen.  The  salt 
may  be  obtained  as  colourless  crystals  on  the  addition  of  methylic 
alcohol  to  the  aqueous  solution ;  the  crystals,  when  left  exposed  to  the 
air,  lose  their  water  of  crystallisation  and  turn  red,  owing  to  the 
liberation  of  selenium. 

Sodium  selenoarsenate^  NaaAsSci  4-  9H2O,  obtained  together  with 
the  preceding  compound  when  arsenic  pentaselenide  is  dissolved  in 
sodium  hydroxide,  crystallises  in  ruby-red  needles,  which  rapidly 
lose  their  water  of  crystallisation  when  exposed  to  the  air;  it  is 
readily  soluble  in  water,  and  the  solution  readily  undergoes  decomposi- 
tion, selenium  being  deposited.  Mineral  acids  throw  down  the  penta- 
selenide from  its  alkaline  solutions  in  the  form  of  a  reddish -brown 
flocculent  precipitate. 

Arsenic  triselenobisulphide,  AsgScaSa,  is  obtained  when  arsenic  bi- 
sulphide and  selenium  are  heated  together  in  the  requisite  propor- 
tions in  an  atmosphere  of  nitrogen ;  it  is  best  purified  by  repeated 
distillation  under  low  pressure,  and  then  forms  ablack,  highly  glistening 
substance  which,  in  thin  plates,  has  a  purple-red  colour.  In  chemical 
properties  it  resembles  arsenic  pentaselenide ;  it  is  soluble  in  alkalis, 
and  is  precipitated  unaltered  on  the  addition  of  an  acid.  Vapour  densi- 
ties taken  at  550 — 600°  indicated  that  dissociation  had  taken  place. 

Arsenic  diselenotersulphide,  AsaScaS?,,  may  be  obtained  in  a  similar 
manner  from  arsenic  tersulphide  and  selenium.     It  differs  from  the 
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preceding  compound  in  being  raby-red  in  thin  plates.     The  vapour 
density  at  750°  indicates  that  dissociation  has  taken  place. 

J.  J.  S. 
Atomic  Weight  of  Helium.  By  N.  A.  Langlet  (Zeit.  anorg. 
Ghem.,  1895,  10,  289— 292).— The  helium  was  prepared  as  follows. 
A  hard  glass  tube,  1  metre  long,  is  filled  first  with  a  column  (10  cm. 
long)  of  manganese  carbonate,  then  with  a  mixture  of  powdered 
cleveite  (3  parts)  and  potassium  pyrosulphate  (2  parts),  and  then 
with  a  column  (10  cm.  long)  of  copper  oxide.  The  air  is  expelled 
from  the  tube  by  carbonic  anhydride,  the  copper  oxide  heated  to 
redness,  and  the  tube  then  heated,  as  in  the  case  of  an  organic  analysis. 
The  gas  produced  is  collected  over  50  per  cent,  potassium  hydroxide, 
and  finally  passed  through  a  tube  containing  layers  of  copper  oxide, 
phosphoric  anhydride,  and  magnesium  powder,  the  copper  oxide  and 
magnesium  being  heated  to  redness.  The  gas  so  prepared,  wben 
examined  spectroscopically  in  a  Giessler's  tube,  was  found  to  be  free 
from  nitrogen,  hydrogen,  and  argon.  The  density  was  determined 
by  w^eighing  100  c.c.  in  a  glass  balloon,  and  was  found  to  be  0"139 
(air  =  1)  or  2'00  (H  =  1).  The  velocity  of  sound  in  the  gas  was 
then  determined,  and  from  this  the  ratio  of  the  specific  heats  at  con- 
stant pressure  and  at  constant  volume.  The  ratio  obtained  =  1*67, 
whence  the  molecule  of  helium  contains  only  one  atom,  and  the  atomic 
weight  =  4.  E.  C.  R. 

Combination  of  Magnesium  with  Argon  and  with  Helium. 
JBy  Louis  J.  Troost  and  Leon  Y.  R.  Ouveard  {Compt.  rend.,  1895,  121, 
394 — 395). — It  is  not  indispensable  to  pass  a  mixture  of  argon  and 
helium  with  nitrogen  over  red-hot  magnesium  or  lithium  before  intro- 
ducing it  into  the  spectrum  tubes.  The  tubes  are  furnished  with  mag- 
nesium wires,  and  a  Ruhmkorf  coil  is  used  which  has  a  Marcel-Deprez 
contact  breaker.  The  dry  gas  is  introduced,  and  a  powerful  current 
is  passed.  At  first  the  nitrogen  is  slowly  absorbed,  but  when  the 
pressure  is  reduced  to  a  certain  point,  the  magnesium  wires  become 
very  hot,  and  the  nitrogen  combines  with  the  metal  very  rapidly. 
The  nitrogen  spectrum  disappears,  and  that  of  helium  or  argon,  or 
both,  becomes  visible. 

If  a  powerful  discharge  is  continued  for  some  time,  the  argon  and 
helium  disappear,  seemingly  because  they  combine  with  the  vapour  of 
ithe  magnesium.  Platinum  under  similar  conditions  seems  likewise 
>to  volatilise  and  combine  with  argon.  C.  H.  B. 

Argon,  a  New  Constituent  of  the  Atmosphere.  By  Lord 
Rayleigh  and  William  Ramsay  {Fhil.  Trans.,  1895,  186,  187—241). 
— It  has  been  shown  by  Rayleigh  that  nitrogen  extracted  from 
•chemical  compounds  is  about  ^  per  cent,  lighter  than  "  atmospheric 
nitrogen  "  (Abstr.,  1895,  ii,  444),  the  chemically  prepared  nitrogen  pre- 
viously used  having  been  obtained  from  nitric  oxide,  from  nitrous  oxide, 
and  from  ammonium  nitrite  by  the  use  of  hot  iron.  As  it  appeared 
desirable  to  show  that  the  agreement  of  numbers  obtained  for  chemical 
jiitrogen  does  not  depend  on  the  use  of  a.  red  heat  in  the  process  of 
purification,   experiments   were  tried  with    nitrogen   liberated   from 
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carbamide  by  the  action  of  sodium  liypobromite,  whicb  gas  it  was 
hoped  would  require  no  further  purification  than  drying.  But  the 
gas  so  obtained  was  obviously  contaminated,  attacked  vigorously  the 
mercury  of  the  Topler  pump,  and  was  described  as  smelling  like  a 
dead  rat.  Its  weight  proved  to  be  in  excess  even  of  the  weight  of 
atmospheric  nitrogen,  and  it  was  only  after  passing  the  gas  over  hot 
metals  that  the  corrosion  of  the  mercury  and  the  evil  smell  were  in 
great  degree  obviated,  and  the  weight  was  found  to  correspond  with 
that  of  the  chemical  nitrogen  previously  examined.  Nitrogen  can, 
however,  be  prepared  from  ammonium  nitrite  without  the  employ- 
ment of  hot  tubes,  which,  in  spite  of  a  slight  nitrous  smell,  shows  no 
appreciable  difference  in  density  from  that  prepared  by  treatment 
with  hot  metals. 

To  the  above  list  may  be  added  nitrogen,  prepared  in  yet  another 
manner,  whose  weight  was  determined  subsequently  to  the  isolation  of 
the  new  dense  constituent  of  the  atmosphere  ;  in  this  case  the  nitrogen 
was  actually  extracted  from  air  by  means  of  magnesium.  The  nitro- 
gen thus  separated  was  then  converted  into  ammonia  by  the  action  of 
water  on  the  magnesium  nitride,  and  afterwards  liberated  in  the  free 
state  by  means  of  calcium  hypochlorite.  The  purification  was  con- 
ducted in  the  usual  way,  and  included  in  one  case  passage  over  red- 
hot  copper  and  copper  oxide,  but  this  was  subsequently  omitted. 
With  or  without  exposure  to  red-hot  copper,  the  "  chemical "  nitro- 
gen derived  from  "  atmospheric  "  nitrogen  possesses  the  usual  density. 

p]xperiments  were  also  made  to  prove  that  the  ammonia  produced 
from  the  magnesium  nitride  is  identical  with  ordinary  ammonia,  and 
contains  no  other  compound  of  a  basic  character.  For  this  purpose, 
the  ammonia  was  converted  into  ammonium  chloride  and  the  percent- 
age of  chlorine  determined  by  titration  with  a  solution  of  silver 
nitrate,  which  had  been  standardised  with  pure  sublimed  ammonium 
chloride.  It  was  found  that  ammonium  chloride  prepared  from  mag- 
nesium nitride  obtained  by  passing  atmospheric  nitrogen  over  red-hot 
magnesium  contains  practically  the  same  percentage  of  chlorine  as 
pure  ammonium  chloride.  It  may  be  concluded,  therefore,  that  red- 
hot  magnesium  withdraws  from  atmospheric  nitrogen  no  substance 
other  than  nitrogen  capable  of  forming  a  basic  compound  with 
hydrogen. 

That  the  discrepancy  between  the  weights  of  chemical  and  atmo- 
spheric nitrogen  cannot  be  due  to  the  presence  of  known  impurities 
has  already  been  proved  (loc.  cit.).  It  was  thought  that  the  lightness 
of  the  gas  extracted  from  chemical  compounds  might  be  explained  by 
partial  dissociation  of  nitrogen  molecules  ^2  into  detached  atoms. 
But  as  the  silent  electric  discharge  has  no  efTect  on  the  density  of 
either  kind  of  gas,  and  as  the  density  of  a  sample  of  chemically  pre- 
pared nitrogen  showed  no  sign  of  increase  after  storage  of  the  gas  for 
eight  months,  this  view  had  to  be  abandoned.  Begarding  it  as 
established  that  one  or  other  of  the  gases  must  be  a  mixture,  the 
simplest  assumption,  in  view  of  the  above  facts,  was  to  admit  the 
existence  of  a  second  ingredient  in  air,  from  which  oxygen,  moisture, 
and  carbonic  anhydride  had  already  been  removed.  If  the  density  of 
the  supposed  gas  were  double  that  of  nitrogen,  ^  per  cent,  only  by 
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volume  would  be  needed,  or,  if  the  density  were  but  half  as  much 
again  as  that  of  nitrogen,  then  1  per  cent,  would  still  suf&ce. 

The  positive  evidence  in  favour  of  the  prevalent  doctrine  that  the 
inert  residue  from  air  after  withdrawal  of  oxygen,  water,  and  car- 
bonic anhydride  is  all  of  one  kind  appears  to  be  derived  from  the 
experiments  of  Cavendish  {Thil.  Trans. ^  1785,  75,372).  By  sparking 
a  mixture  of  air  and  oxygen  in  the  presence  of  alkali  for  the  absorp- 
tion of  the  acid  product  of  the  reaction,  and  subsequent  removal  of 
the  excess  of  oxygen  by  a  solution  of  liver  of  sulphur,  Cavendish 
found  that  only  a  small  bubble  of  air  remained  unabsorbed,  "  which 
certainly  was  not  more  than  l/120th  of  the  bulk  of  the  "  nitrogen  "  let 
up  into  the  tube,"  and  therefore  concluded  "  that  if  there  is  any  part 
of  the  "  nitrogen  "  of  our  atmosphere  which  differs  from  the  rest,  and 
cannot  be  reduced  to  nitrous  acid,  we  may  safely  conclude  that  it  is 
not  more  than  l/120th  part  of  the  whole."  Cavendish  was  satisfied 
with  this  result,  and  does  not  decide  whether  the  small  residue  was 
genuine,  but  the  experiments  hereafter  described  render  it  not 
improbable  that  his  residue  was  really  of  a  different  kind  from  the 
main  bulk  of  the  nitrogen,  and  contained  the  gas  now  called  argon. 

With  a  view  of  isolating,  if  possible,  the  unknown  and  overlooked 
constituent,  or,  it  might  be,  constituents,  the  existence  of  which  in 
atmospheric  nitrogen  had  thus  been  rendered  probable,  this  gas  was 
submitted  to  examination. 

The  earliest  attempts  to  isolate  the  suspected  gas  were  made  by  the 
method  of  Cavendish,  using  a  Ruhmkorff  coil  of  medium  size  actuated 
by  a  battery  of  five  Grove  cells.  When  the  mixed  gases  were  in  the 
right  proportion,  a  rate  of  absorption  of  about  30  c.c.  per  hour  could 
be  attained.  In  a  particular  instance,  starting  with  50  c.c.  of  air  and 
gradually  adding  oxygen,  the  volume  was  at  length  reduced  to  1  c.c. 
On  treatment  with  alkaline  pyrogallol,  the  gas  shrank  to  0'32  c.c. 
That  this  small  residue  could  not  be  nitrogen  was  argued  from  the 
fact  that  it  had  withstood  the  prolonged  action  of  the  spark,  although 
mixed  with  oxygen  in  nearly  the  most  favourable  proportion.  To 
this  residue  another  50  c.c.  of  air  was  added,  and  the  whole  worked 
up  with  oxygen  as  before.  The  residue  was  now  2*2  c.c,  and  after 
removal  of  oxygen  0*76  c.c.  In  another  case,  a  mixture  of  5  c.c.  of 
air  with  7  c.c.  of  oxygen  was  sparked  for  one  hour  and  a  quarter,  the 
residue  was  0*47  c.c,  and,  after  removal  of  oxygen,  006  c.c.  Several 
repetitions  giving  similar  results,  it  became  clear  that  the  final  residue 
did  not  depend  on  anything  that  might  happen  when  sparks  passed 
through  a  greatly  reduced  volume,  hut  was  in  proportion  to  the  amount 
of  air  operated  mi. 

Difficulty  was  experienced  in  accumulating  a  sufiBcient  quantity  for 
examination  of  the  residue  which  refused  to  be  oxidised,  owing,  as 
was  proved  later  on,  to  the  solubility  of  the  gas  in  water.  At  length, 
however,  a  sufficiency  was  collected  to  allow  of  sparking  in  a  specially 
constructed  tube,  when  a  comparison  with  the  air  spectrum,  taken 
under  similar  conditions,  proved  that,  at  any  rate,  the  gas  was  not 
nitrogen. 

Since  nitrogen,  at  a  bright  red  heat,  is  easily  absorbed  by  mag- 
nesium, best  in  the  form   of  turnings,  an  attempt  was  successfully 
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made  to  remove  that  gas  from  the  residue  left  after  eliminating 
oxygen  from  air  by  means  of  red-hot  copper.  In  a  preliminary 
experiment,  in  which  a  quantity  of  atmospheric  nitrogen  was  admitted 
into  contact  with  red-hot  magnesium,  pumped  off,  and  then  treated 
again  with  fresh  magnesium,  the  original  volume  of  1094  c.c.  was 
reduced  to  50  c.c,  which  resisted  rapid  absorption.  It  still  contained 
nitrogen,  however,  judging  by  the  diminution  of  volume  which  it 
experienced  when  allowed  to  remain  in  contact  with  red-hot  mag- 
nesium. Its  density  was,  nevertbeless,  determined  by  weighing  a 
small  bulb  of  about  40  c.c.  capacity,  first  with  air  and  afterwards 
with  the  gas.  The  density  found  was  14"88,  and  tbe  gas,  therefore, 
was  heavier  than  air. 

An  arrangement  was  then  adopted  by  means  of  which  a  quantity  of 
atmospheric  nitrogen  could  be  brought  repeatedly  into  contact  with 
fresh  quantities  of  magnesium  heated  to  redness.  About  10  litres  of 
gas  were  taken  and  treated  in  this  manner,  until  the  volume  was 
reduced  to  200  c.c.  Unfortunately  some  of  the  nitrogen  was  lost  by 
leakage,  so  that  exact  measurements  could  not  be  taken.  The  density 
of  this  residual  gas  was  found  to  be  16*10,  but  as  it  appeared  advisable 
to  continue  the  absorption  of  nitrogen,  it  was  again  treated  with 
fresh  magnesium.  The  volume  was  thus  reduced  to  a  little  over 
100  c.c,  and  the  density  was  now  found  to  be  19086  (0  =  16).  A 
portion  of  the  gas  was  then  mixed  with  oxygen,  and  submitted  to  a 
rapid  discharge  of  sparks  for  four  hours  in  presence  of  caustic  potash. 
It  contracted,  and  on  absorbing  the  excess  of  oxygen  with  alkaline 
pyrogallol,  the  contraction  amounted  to  15*4  per  cent,  of  the  original 
volume.  If  the  gas  contained  15  4  per  cent,  of  nitrogen  of  density 
14'014,  and  84-6  per  cent,  of  other  gas,  the  density  of  the  mixture 
being  1 9*086,  calculation  leads  to  the  number  200  for  the  density  of 
this  other  gas. 

A  vacuum-tube  was  filled  with  a  specimen  of  the  gas  of  density 
19*086,  and  it  could  not  be  doubted  that  it  contained  nitrogen,  the 
bands  of  which  were  distinctly  visible.  It  was  probable,  therefore, 
that  the  density  of  the  pure  gas  lay  not  far  from  20  times  that  of 
hydrogen.  At  the  same  time  many  lines  were  seen  which  could  not 
be  recognised  as  belonging  to  the  spectrum  of  any  known  substance. 

If  atmospheric  nitrogen  contains  two  gases  of  different  density,  it 
should  be  possible  to  obtain  direct  evidence  of  the  fact  by  the  method 
of  atmolysis,  and  experiments  were  made  with  this  object.  *The 
atmolyser  was  prepared  by  combining  a  number  of  churchwarden 
tobacco  pipes ;  eight  pipes  connected  in  simple  series,  and  placed  in  a 
large  glass  tube,  closed  in  such  a  way  that  a  partial  vacuum  could  be 
maintained  in  the  space  outside  the  pipes  by  a  water-pump,  giving 
the  best  results  thus  obtained.  One  end  of  the  combination  of  pipes 
was  connected  with  the  interior  of  an  open  bottle  containing  sticks  of 
caustic  alkali,  the  object  being  mainly  to  dry  the  air.  The  other  end 
of  the  combination  was  connected  to  a  bottle  aspirator,  initially  full 
of  water,  and  so  arranged  as  to  draw  about  2  per  cent,  of  the  air 
which  entered  the  far  end  of  the  pipes.  The  air  thus  obtained  was 
treated  exactly  as  ordinary  air  had  been  treated  in  determinations  of 
the  density  of  atmospheric  nitrogen.     The  density  of  the  gas  from  the 
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above  prepared  air  was  in  every  case  greater  than  that  from  unpre- 
pared air,  and  to  an  extent  much  beyond  the  possible  errors  of  ex- 
periment. The  conclusion  seems  inevitable  that  "  atmospheric 
nitrogen  "  is  a  mixture  and  not  a  simple  body. 

To  complete  the  verification,  negative  experiments  were  made  to 
prove  that  argon  is  not  derived  from  nitrogen  or  from  chemical 
sources.  In  one  case  3  litres,  and  in  another  case  about  5J  litres  of 
chemical  nitrogen,  prepared  from  ammonium  nitrite,  were  treated 
with  oxygen  in  precisely  the  manner  in  which  atmospheric  nitrogen 
had  been  found  to  yield  argon.  The  final  residue  was  in  neither  case 
more  than  3'5  c.c,  and  this  consisted  mainly  of  argon,  the  source  of 
which  is  to  be  found  in  the  water  used  for  the  manipulation  of  the 
large  quantities  of  gas  employed.  If  atmospheric  nitrogen  had  been 
used,  the  final  residue  should  have  been  about  10  times  the  above 
amount.  A  similar  set  of  experiments  was  carried  out  with  magne- 
sium, and  led  to  the  same  conclusion. 

A  description  is  given  of  the  methods  adopted  for  the  separation 
of  argon  on  a  large  scale,  both  by  the  oxygen  and  the  magnesium 
process.  In  the  latter  case,  a  quantitative  experiment  was  carried 
out  on  a  large  scale,  the  amount  of  argon  from  100  litres  of  "  atmo- 
spheric "  nitrogen,  measured  at  20°,  being  collected  after  treatment 
with  magnesium,  and  measured  at  12°.  An  accident  led  to  the  loss 
of  about  4  litres  of  nitrogen  during  the  process,  and  the  total  residue, 
after  absorption  of  the  nitrogen,  being  921  c.c,  the  yield  is  therefore 
0'986  per  cent.  It  may  be  concluded,  with  probability,  if  allowance 
be  made  for  the  solubility  of  the  argon  in  the  water  over  which  it 
was  collected,  that  argon  forms  approximately  1  per  cent,  of  the 
atmospheric  nitrogen.  This  res  nit  is  confirmed  by  determinations  in 
which  the  oxygen  method  of  absorption  was  used,  two  independent 
observations  giving  1'04'  and  I'OS  as  the  percentage  of  argon  in 
atmospheric  nitrogen. 

Determinations  of  the  density  of  argon  prepared  by  means  of  oxy- 
gen, and  of  argon  prepared  by  means  of  magnesium  were  made.  A 
single  determination  of  the  gas  obtained  by  the  first  method  gave 
19" 7,  and  the  mean  of  three  results  obtained  with  gas  prepared  by 
the  second  process  was  I9'88. 

The  spectrum  of  argon  has  been  examined  by  Crookes,  and  forms 
the  subject  of  a  separate  communication.  Seen  in  a  vacuum  tube  of 
about  3  mm.  pressure,  it  consists  of  a  great  number  of  lines,  dis- 
tributed over  almost  the  whole  visible  field.  Two  lines  are  specially 
characteristic ;  they  are  less  refrangible  than  the  red  lines  of  hydrogen 
or  lithium,  and  serve  well  to  identify  the  gas  when  examined  in  this 
way.  The  wave  lengths  of  these  lines  are  696*56  and  705'64j  x  10  ~* 
mm.  Besides  these  red  lines,  a  bright  yellow  line,  more  refrangible 
than  the  sodium  line,  occurs  at  603*84.  A  group  of  five  green  lines 
occurs  next,  of  which  the  second  is  perhaps  the  most  brilliant,  and 
has  the  wave  length  561*00.  There  is  next  a  blue  line  of  wave  length 
470*2,  and  then  five  strong  violet  lines  of  which  the  fourth  is  the  most 
brilliant,  and  has  the  wave  length  420*0. 

When  the  current  is  passed  from  the  induction  coil  in  one  direction,, 
that  end  of  the  capillary  tube  next  the  positive  pole  appears  of  a  redder^ 
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and  that  uext  the  negative  of  a  bluer  hue.  Tliere  are,  in  effect,  two 
spectra,  which  Crookes  has  succeeded  in  separating  to  a  considerable 
extent.  A  phenomenon  of  this  order  has  been  attributed  to  the 
presence  of  two  gases,  and  the  conclusion  would  follow  that  argon  is 
in  reality  a  mixture  of  fcwo  gases,  which  have  as  yet  not  been  sepa- 
rated. This  conclusion  is,  if  true,  of  great  importance,  and  experiments 
are  in  progress  to  test  it  by  other  physical  methods. 

Crookes  and  also  Schuster  have  proved  the  identity  of  the  chief 
lines  of  the  spectrum  of  gas  separated  from  air-nitrogen  by  aid  of 
magnesium  with  that  remaining  after  sparking  air-nitrogen  with 
oxygen,  in  presence  of  caustic  soda  solution. 

The  solubility  of  argon  in  water  has  been  already  alluded  to,  and 
special  experiments  were  tvied  to  determine  the  degree  of  solubility. 
The  course  marked  out  by  Bunsen  was  followed.  The  solubility  of 
the  gas  isolated  by  means  of  oxygen  was  found  to  be  3" 94  per  100  of 
water  at  12°,  and  argon  prepared  by  means  of  magnesium  gave  a 
result  of  405  per  100  of  water.  The  solubility  is  therefore  about  2^ 
times  that  of  nitrogen.  The  fact  that  the  gas  is  more  soluble  than 
nitrogen  led  to  the  expectation  of  finding  it  in  increased  proportion 
in  the  dissolved  gases  of  rain  water,  an  anticipation  which  experiment 
confirmed. 

The  behaviour  of  the  gas  at  low  temperatures  was  examined  by 
Olszewski,  whose  results  are  published  separately.  The  following 
tables  are  orivcn  for  convenience  of  reference. 


Vapour 

Pressures. 

Temp. 

Pressure. 

Temp. 

Pressure. 

Temp. 

Pressure. 

-186-9° 
- 139  -1 
-138-3 

740  -5  mm. 
23  -7  atms. 
25-3      „ 

-136-2° 
-135  1 
-134-4 

27-3  atms. 
29  0     „ 
29  -8      „ 

-129-4° 
-128-6 
-121  0 

35  8  atms. 
38  -0      ., 
50-6      „ 

Gas 

Critical 
tempera- 
ture. 

Critical 
pressure. 

Boiling 
point. 

Freezing 
point. 

Freezing 
pressure. 

Density 

of  gas. 

Density 
of  liquid 
at  boil- 
ing 
point. 

Colour  of 
liquid. 

Hydrogen,  Hj 

Nitrogen,  Nj  

Carbonic    oxide, 
CO 

below  220-0 
-146-0 

-139-5 
-121-0 
-118-8 

-  93-5 

-  81-8 

atms. 
20-0 
35-0 

35-5 
50-6 
50-8 
71-2 
54-9 

? 
-194-4 

-190-0 
-186-9 
-182-7 
-153-6 
-164-0 

0 

-214-0 

-207-0 

-189-6 

9 

-167-0 

-185-8 

rnm. 

? 
60 

100 

? 

138 
80 

1-0 
14-0 

14-0 
l'J-9 
16-0 
15-0 
8-0 

? 
0-885 

? 

about  1-5 

1-124 

? 
0-415 

Colourless, 

n 

Oxygen,  Oj 

Bluish. 
Colourless. 

Nitric  oxide,  NO.. 
Methane,  CH4 

In  order  to  decide  regarding  the  elementary  or  compound  nature  of 
argon,  experiments  were  made  on  the  velocity  of  sound  in  it.  From 
these  the  ratio  of  the  specific  heat  at  constant  pressure  to  that  at 
constant  volume  was  deduced  in  the  well-known  manner.  The 
accuiucy  of  the  apparatus  used  was  tested  by  preliminary  observa- 
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tions  with,  air,  carbonic  anhydride,  and  hydrogen,  which  gave  results 
in  agreement  with  those  of  other  observers.  Five  series  of  measure- 
ments were  then  made  with  a  sample  of  gas  of  density  19'86,  and  the 
ratio  CplCv  of  the  specific  heats  found  was  1'644j.  This  is  practically 
the  theoretical  ratio,  1*66,  for  a  monatomic  gas,  that  is,  a  gas  in  which 
all  energy  imparted  to  it  at  constant  volume  is  expended  in  effecting 
translational  motion.  The  only  other  gas  of  which  the  ratio  of 
specific  heats  has  been  found  to  fulfil  this  condition  is  mercury  at  a 
high  temperature. 

A  great  number  of  attempts  were  made  to  induce  chemical  com- 
bination with  the  argon  obtained  by  use  of  magnesium,  but  without 
anjr  positive  result.  The  following  substances  were  tried  under 
different  conditions,  but  without  effect : — (a)  Oxygen  in  presence  of 
caustic  alkali,  (b)  hydrogen,  (c)  chlorine,  (d)  phosphorus,  (e)  sul- 
phur, (/)  tellurium,  (g)  sodium,  (h)  fused  and  red-hot  caustic  soda, 
(^)  soda-lime  at  a  red  heat,  (j)  fused  potassium  nitrate,  (k)  sodium 
peroxide,  (Z)  persulphides  of  sodiam  and  calcium,  (m)  nitro-hydro- 
chloric  acid,  (n)  bromine  water,  (o)  a  mixture  of  potassium  perman- 
ganate and  hydrochloric  acid,  (p)  argon  is  not  absorbed  by  platinum- 
black.  Argon  is,  therefore,  most  astonishingly  indifferent,  inasmuch 
as  it  is  not  attacked  by  elements  of  very  opposite  character  ranging 
from  sodium  and  magnesium  on  the  one  hand,  to  oxygen,  chlorine, 
and  sulphur  on  the  other.  It  will  be  necessary  to  try  whether  the 
inability  of  argon  to  combine  at  ordinary  or  at  high  temperatures  is 
due  to  the  instability  of  its  possible  compounds,  except  when  cold. 
Mercury  vapour  at  800°  would  present  a  similar  instance  of  passive 
behaviour. 

The  authors  finally  discuss  the  probable  nature  of  the  gas  or 
gases  which  they  have  succeeded  in  separating  from  atmospheric  air, 
and  which  has  been  provisionally  named  argon.  It  has  been  shown 
that  argon  is  present  in  the  atmosphere,  and  is  not  manufactured 
during  the  process  of  separation,  and  it  is  practically  certain  that  the 
argon  prepared  by  means  of  electric  sparking  with  oxygen  is  identi- 
cal with  argon  prepared  by  means  of  magnesium.  That  argon  is  an 
element  or  mixture  of  elements,  may  be  inferred  from  the  observa- 
tions on  the  ratio  of  the  two  specific  heats.  For  if  argon  molocnles 
are  di-  or  polyatomic,  the  atoms  acquire  no  relative  motion,  even  of 
rotation,  a  conclusion  improbable  in  itself  and  one  postulating  the 
sphericity  of  such  complex  groups  of  atoms.  But  a  monatomic  gas 
can  be  only  an  element,  or  a  mixture  of  elements  ;  and  hence  it 
follows  that  argon  is  not  of  a  compound  nature.  Argon  is  approxi- 
mately 20  times  as  heavy  as  hydrogen,  that  is,  its  molecular  weight 
is  20  times  as  great  as  that  of  hydrogen,  or  40.  But  its  molecule  is 
monatomic,  hence  its  atomic  weight,  or,  if  it  be  a  mixture,  the  mean 
of  the  atomic  weights  of  the  elements  in  that  mixture,  taken  for  the 
proportion  in  which  they  are  present,  must  be  40.  There  is  evi- 
dence both  for  and  against  the  hypothesis  that  argon  is  a  mixture  ; 
for  the  present,  however,  the  balance  of  evidence  seems  to  point  to 
simplicity. 

If  argon  is  a  single  element  of  the  atomic  weight  40,  no  vacant 
place  can  be  assigned  to  it  in  the  periodic  system,  and  there  is  then 
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reason  to  doubt  whether  the  periodic  classification  of  the  elements  is 
complete;  whether,  in  fact,  elements  may  not  exist  which  cannot  be 
fitted  among  those  of  which  it  is  composed.  On  the  other  hand,  if 
argon  is  a  mixture  of  two  elements,  they  might  find  a  place  in  the 
eighth  group,  one  after  chlorine  and  one  after  bromine.  It  would  be 
difficult,  however,  in  this  case  to  account  for  the  heavier  element 
having  escaped  detection.  If  it  be  supposed  that  argon  belongs  to 
the  eighth  gronp,  then  its  properties  would  fit  fairly  well  with  what 
might  be  anticipated.     For  the  series  which  contains 

Sii^,     PJ"*^     SJU«/^  and  C\V^^''\ 

might  be  expected  to  end  with  an  element  of  monatomic  molecules 
of  no  valency,  that  is,  incapable  of  forming  a  compound,  or  if  forming 
one,  being  an  octad ;  and  it  would  form  a  possible  transition  to  potas- 
sium, with  its  monovalence,  on  the  other  hand. 

As  for  the  physical  condition  of  argon,  that  of  a  gas,  we  possess  no 
knowledge  why  carbon,  with  its  low  atomic  weight,  should  be  a 
solid,  while  nitrogen  is  a  gas,  except  in  so  far  as  we  ascribe  mole- 
cular complexity  to  the  former  and  comparative  molecular  simplicity 
to  the  latter.  Argon,  with  its  comparatively  low  density  and  its 
molecular  simplicity,  might  well  be  expected  to  rank  among  the 
gases.  And  its  inertness,  which  has  suggested  its  name,  sufficiently 
explains  why  it  has  not  previously  been  discovered  as  a  constituent  of 
compound  bodies. 

Assuming  provisionally  that  it  is  not  a  mixture,  the  symbol  A  is 
suggested  for  this  element. 

In  addenda  by  Ramsay,  further  determinations  of  the  density  of 
argon  are  given,  the  general  mean  being  19900.  The  value  of  R  in 
the  gas  equation  R  =  pvjT,  has  been  determined  between  —89°  and 
4-248°.  The  numbers  show  that  argon  undergoes  no  molecular 
change  within  these  limits  of  temperature.  Further  determinations 
of  the  ratio  of  the  two  specific  heats  were  also  made,  the  general 
mean  being  1*643.  H.  C. 

A  Singular  Case  of  Metallic  Precipitation.  By  J.  B.  Skn- 
DERENS  (Bull.  Soc.  Ch'm.,  1894,  [3],  11,  424—426;  compare  Abstr., 
1895,  ii,  315). — When  bright  lead  is  immersed  in  a  solution  of  lead 
nitrate  containing  from  10  to  400  grams  per  litre,  and  protected  from 
access  of  air,  metallic  lead  is  gradually  precipitated  on  it  in  well- 
defined  crystals,  just  as  on  iron  or  zinc.  A  certain  amount  of  lead 
nitrite  is  produced  at  the  same  time,  and  in  weaker  solutions  forms 
the  exclusive  product,  being  deposited  in  yellow  crystals  in  place  of 
those  of  the  metal. 

The  lead  crystals  form  plates  from  1  to  4  mm.  in  diameter,  and  are 
chemically  pure,  but  they  rapidly  oxidise  in  air  to  the  hydroxide,  so 
that  a  crystallographic  examination  is  impracticable.  When  kept 
undisturbed  in  the  original  liquid,  the  metallic  crystals  are  gradually 
converted  into  a  basic  nitrate,  which  crystallises  in  large,  white  tufts 
of  silky  needles  as  much  as  2  cm.  in  length. 

The  precipitation  of  the  lead  is  not  due  to  local  electrolytic  action 
set  up  by  metallic  impurities,  for  precisely  the  same  result  is  ob- 
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tained  with  pure  lead  made  by  reducing,  by  means  of  sugar-charcoal, 
litharge  prepared  from  the  pure  nitrate  (compare,  however,  loc.  cit.)  ; 
moreover,  the  precipitation  does  not  occur  in  solutions  of  lead  acetate, 
as  would  be  the  case  if  it  were  due  to  this  cause.  Jn.  W. 

Double    Halogen   Salts    of   Ammonium   and   Copper.      By 

Horace  L.  Wells  and  E.  B.  Hurlburt  (Zeit.  anorg.  Ghem.,  1895,  10, 
157—160,  and  Amer.  J.  Sci.,  1895,  [3],  50,  390— 393).— The  chloride, 
4NH4Cl,Cu2Cl2,  is  obtained  by  cooling  a  mixed  solution  of  its  com- 
ponent salts  containing  hydrochloric  acid,  copper  w4re  being  placed  in 
the  liquid  ;  a  large  excess  of  ammonium  chloride  must  be  used  ;  it 
crystallises  in  colourless  pi  isms,  which,  on  exposure  to  air,  quickly  turn 
brown  and  then  green.  The  chloride,  4NH4Cl,30u2Cl2,  is  obtained  when 
its  component  salts  are  dissolved  in  the  proper  proportions  in  dilute 
hydrochloric  acid ;  it  crystallises  in  lustrous,  colourless  dodecahedra, 
and  is  fairly  stable  on  exposure  to  air,  but  gradually  turns  green. 

The  bromide,  4NH4Br,Cu2Br2,  obtained  in  a  similar  way  to  the  cor- 
responding chloride,  crystallises  in  long,  colourless  prisms,  and  is 
much  more  stable  than  the  corresponding  chloride;  on  exposure  to 
air,  it  gradually  turns  green.  The  bromide,  2NH4Br,Cu2Br2  +  H2O, 
is  obtained  if  an  excess  of  cuprous  bromide  is  present ;  it  crystallises 
in  lustrous,  colourless  rhombohedra,  and  is  more  stable  than  the  pre- 
ceding salt. 

The  iodide,  2NH4l,Cu2l2,  is  the  only  salt  obtained  even  when  the 
components  are  employed  in  very  different  proportions. 

E.  C.  K. 

Formation  of  Nickel  Carbonyl.  By  Hg.  Frey  (Ber.,  1895,  28, 
2512 — 2514). — Sodium  decomposes  ethylic  oxalate  into  ethylic  car- 
bonate and  carbonic  oxide.  When  ethylic  oxalate  is  added  to  finely 
divided  nickel  chloride  and  sodium,  suspended  in  light  petroleum, 
traces  of  nickel  carbonyl  are  found  in  the  gas  which  is  evolved,  but 
the  amount  present  is  so  small  that  no  liquid  can  be  obtained. 

Ferric  chloride,  when  treated  in  the  same  way,  gave  no  trace  of 
iron  carbonyl.  A,  H. 

Double  Salts  of  Caesium  Chloride  with  Chromium  Tri- 
chloride and  Uranyl  Chloride.  By  Horace  L.  Wells  and  B.  B, 
Boltwood  (Zeit.  anorg.  Chem.,  1895,  10,  181 — 184;  also  J.?wer.  J.  Sci., 
1895,  [3],  50,  254— 258).— The  chloride,  2CsCl,CrCl3  -\-  H20,is  obtained 
by  saturating  warm  solutions  of  its  component  salts  with  hydrogen 
chloride,  and  corresponds  with  the  double  chlorides  prepared  by 
Neumann  (Abstr.,  1888,  655).  It  crystallises  in  aggregates  of  small, 
reddish-violet  crystals,  is  stable  on  exposure  to  air,  does  not  give  up 
its  water  of  crystallisation  at  100°,  and  dissolves  slowly  in  w^ater  form- 
ing a  green  solution.  The  chloride,  2CsCl,CrCl3  +  4H2O,  is  obtained 
from  a  cold  solution  of  its  components  by  saturating  it  with  hydrogen 
chloride,  or  by  evaporation  over  sulphuric  acid  ;  it  crystallises  in 
green,  monoclinic  crystals,  is  somewhat  hygroscopic,  very  easily 
soluble  in  water,  aud  when  heated  at  110°  loses  3H2O,  and  is  converted 
into  the  above  violet  salt.  The  authors  point  out  that  whereas  green 
chromium  sulphate  contains  less  water  than  the  violet  modificatior. 
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the  reverse  is  the  case  with  the  double  caesium  salts,  and  that  there- 
fore probably  the  green  colour  of  the  salts  is  not  due  to  the  formation 
of  basic  salts  and  free  acid,  or  of  acid  salts. 

The  chloride,  2CsCl,U02C]2,  prepared  in  a  similar  way  to  the  above, 
corresponds  with  the  double  salts  already  described ;  it  crystallises  in 
beautiful  yellow,  rhombic  leaflets.  E.  C.  R. 

Chemical  Behaviour  of  Pyrites  and  Marcasite.  By  Amos  P. 
Brown  {Froc.  Amer.  Fhil  Soc,  1894,  33,  225—243).  See  Abstr., 
1895,  ii,  316. — The  constitution  here  deduced  for  marcasite  is  the  same 
as  that  given  by  Loczka   (Abstr.,  1895,  ii,  20)  for  pyrites,  namely, 

Fe<f 

^S-  L.  J.  S. 


Mineralogical   Chemistry. 


A  Graphitic  Schist  from  Co.  Donegal.  By  Richard  J.  Moss 
(Scient.  Froc.  Boy.  iJiiUm  Soc,  1893,  8,  N.S.,  206— 207).— A  graphitic 
schist  from  GJendown,  Letterkenny,  with  a  lustre  like  graphite,  but 
of  a  grayish  tint,  gave  on  anal^'sis 

HjO  H2O  (on  Ash 

(at  100°).     ignition).  C.  S.  (less  O  for  S).         Total.  Sp.gr. 

0-98  3-68  3-15     4-03  87-89  9973         2-662 

The  ash  gave,  together  with  traces  of  manganese  and  nickel, 

SiO.,.         AI2O3.       FcoOa.      CaO.       MgO.       NusO.       K.,0.        Total. 
58-91       19-87       7-40      4-86       1-63      3-54       3->3       99-94 

L.  J.  S. 
Wurtzite  from  Mies,  Bohemia.      By  Ki^edrich  Bp^cke  {Tsch. 
Min.  Mitth.,  1894,  14,  278— 279).— Botryoicfal  and  stalactitic  schalen- 
blende  from  near  Mies,  gave  on  analysis  (by  Heinisch) 

S.  Zn.  Cd.  Fe.  O-angue.       Total.        Sp.  gr. 

30-23      65-84       102      0-45        I'll         9865       3-672 

This  deficiency  of  about  1^  per  cent,  is  also  to  be  noticed  in  the 
previous  analysis  by  Gerstendorfer  (Bcr.  Ahad.  Wien,  99),  In  the 
above  analysis,  the  atomic  ratio  Zn,  &c.  :  S  =  1*030  :  0*945,  aud  for 
the  excess  of  zinc,  &c.,  is  calculated  1*36  per  cent,  of  oxygen  ;  this 
would  correspond  with  a  mixture  of  39-9  per  cent,  of  voltzite 
(Zn5S40),  and  60-1  per  cent  of  wurtzite.  Under  the  microscope, 
however,  there  is  no  indication  of  such  a  mixture,  and  the  substance 
consists  of  fibres  giving  straight  extinction,  and  with  positive  double 
refraction.  L.  J.  S. 

Artificial  Cinnabar.  By  J.  A.  Ippen  (Tsch.  Min.  Mitth.,  1894, 14, 
114 — 120). — Powdered  cinnabar  heated  with  sodium  sulphide  in  a 
sealed  tube  at  80°,  gave  crystals  of  cinnabar,  and  also  a  black  deposit 
containing  small,  black  crystals  of  cinnabar.     In  another  experiment, 
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where  black  precipitated  mercuric  sulphide  was  exposed  to  sunlight 
for  two  months  in  a  sealed  tube  with  sodium  sulphide,  the  tempera- 
ture never  exceeding  45°,  small,  well-developed  crystals  of  cinnabar 
were  formed  ;  with  hydrochloric  acid  under  the  same  conditions  no 
cinnabar  was  formed.  Cinnabar  is  shown  to  be  slightly  soluble  in 
sodium  carbonate  solution.  L.  J.  S. 

Nickeliferoiis  Pyrites.  By  William  L.  Gtoodwin  {Canadian  Bee. 
Sci.,  1893,  5,  346 — 347). — In  the  Murray  mine,  Sudbury,  Ontario,  are 
grey  nodules  of  a  nickel  ore  resembling  mispickel  in  colour  and 
appearance.     Analysis  gave 

Fe.  Ni{andCo?).  S.  Insol.  Total. 

37-45  4-82  44-26  9-92  96-45 

Calculated  to  FeSa  and  NiSg,  the  analysis  shows  an  excess  of 
333  per  cent,  of  iron,  which  is  accounted  for  by  the  presence  of  the 
associated  magnetite,  pyrrhotite,  and  hornblendic  matrix. 

L.  J.  S. 

Skleroklase  (Sartorite)  from  Binn.  By  Heinrich  Baumhauer 
{Ber.  Akad.  Berliyi,  1895,  243 — 252). — The  results  of  the  measure- 
ment of  four  crystals  from  the  Binnenthal  are  given,  numerous  new 
forms  being  noted.     Analysis  of  one  small  crystal  gave 

S.  Pb.  As.  Total.  Sp.  gr. 

25-26        46-08         26-28         97-62         5*05 

The  formula  deduced  is  3(PbS,As3S3)  -f  2PbS,As2S3,  this  being  near 
to  von  Waltershausen's  formula  in  which  there  is  3-124,  instead  of  3 
of  the  first  molecule,  vom  Rath's  formula,  PbSjAssSs,  is  the  one 
usually  accepted.  L.  J.  S. 

Safflorite  from  Nordmark,  Sweden.  By  S.  A.  Hjalmar  Sjogren 
{Bull.  Geol.  Inst.,  Upsala,  1894,  2,  68—71). — This  mineral  occurs  at 
the  Kogrufva,  in  a  dolomitic  calcite,  and  associated  with  chondrodite, 
tremolite  and  blende.  It  is  tin-white,  and  usually  massive,  but 
sometimes  in  crystals ;  the  crystallographic  constants,  which  have 
not  before  been  determined  for  this  mineral,  are  given.  Sp.  gr.  7'41. 
Analysis  by  Mauzelius  gave 


Fe. 

Co. 

m. 

As. 

S. 

Pb(  +  Cu). 

Total. 

15-28 

12-99 

0-20 

71-13 

0-68 

0-33 

100-61 

This  gives  the  formula  (Fe,Co)A82,  or  nearly  FeAs2,CoAs2.  Althougii 
the  composition  is  half  way  between  that  of  safflorite  and  loUingite, 
the  author  considers  this  mineral  to  belong  to  the  former,  as  the 
crystals  differ  from  those  of  the  latter.  L.  J.  S. 

Fiorite.  By  Augustin  A.  Damodr  (Bidl.  8oc.  fran.  Min.,  1894,  17, 
151—153). — This  opal,  from  Fiora,  Tuscany,  is  either  white  and 
translucent,  with  a  satiny  and  pearly  lustre  (Analysis  1),  or  white 
and  opaque  (II).  On  heating,  it  gives  off  acid  water,  which  etches 
glass ;  when  powdered  and  moistened  it  also  gives  an  acid  reaction. 


H2O  and  SiF4. 

SiOo. 

(Loss  on  ignition) 

I.  96-70 

2-90 

11.  96-59 

3-10 
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Both  before  and  after  ignition,  it  is  almost  wholly  dissolved  by  caustic 

potash.  

AI2O3  and 
Feobg.  Total.  Sp.  gr. 

0-40  100-00        2-17 

0-31  100-00        2-19 

This  suggests  that  fiorite  has  been  formed  by  the  action  of  water 
on  silicon  fluoride,  some  hydrogen  silicofluoride  being  enclosed  in  the 
separated  silica.  L.  J.  S. 

Artificial  Martite.  By  Charles  Friedel  (Bull.  Soc.  fran.  Min., 
1894,  17,  150 — 151). — Martite  is  now  usually  considered  to  be 
hsematite  pseudomorphous  after  magnetite.  On  heating  crystals 
of  magnetite,  weighing  0*4499  gram,  over  the  blowpipe  for  four  or 
five  hours,  there  was  a  gain  in  weight  of  0*0158  gram  (calculated 
for  change  from  FcaOi  to  Fe203  =  0-0155).  By  this  treatment,  the 
crystals  have  lost  their  magnetic  properties,  but  are  only  slightly 
changed  in  outward  aspect,  having  become  slightly  rough  on  the 
surface,  and  of  a  gi'ay  colour.  The  material  has  therefore  been 
transformed  from  magnetite  to  haematite.  L.  J.  S. 

Pyroaurite  from  the  Mossgrufva,  Nordmark,  Sweden.    By  S. 

A.  Hjalmar  Sjogren  (Bull.  Geol.  Inst.,  Ujosala,  1894,  2,  59 — 63). — Pyro- 
aurite  occurs  in  the  manganiferous  dolomite  of  this  mine  as  thin,  yellow 
to  yellowish-brown,  crystalline  scales  with  a  round  or  hexagonal  outline. 
The  crystal  angles  are  near  to  those  of  chalcophanite,  but  the  crystals 
are  hexagonal  with  pyramidal  hexahedrism ;  optically  uniaxial,  with 
optical  anomalies.  On  heating,  the  mineral  is  infusible,  and  retains 
its  yellow  colour;  after  ignition,  it  is  strongly  magnetic,  before,  only 
slightly  so  ;  sp.  gr,  2-07  ;  analysis  by  Mauzelius,  on  a  small  amount 
of  material  dried  at  108°,  gave 


Fe,0,. 

MnO. 

MgO. 

lIoO. 

Insol. 

Total. 

22-0 

4-5 

34-8 

36-1 

0-5 

97-9 

This  agrees  nearly  with  the  pyroaurite  formula,  with  part  of  the  Mg 
replaced  by  Mn,  namely,  Fe203,6(Mg,Mn)0,15H20  ;  some  of  the  iron 
may  be  ferrous.  L.  J.  S, 

Artificial  Crystallised  Carbonates.  By  Leon  Bourgeois  (Bull. 
Soc.  fran.  Min.,  1894,  17,  79 — 81). — The  author  points  out  that  his 
humid  methods  for  producing  crystallised  carbonates,  such  as  calcite, 
strontianite,  &c.  (Abstr.,  1887,  221),  are  identical  with  those  of 
BuTi%en(Annalen,  1847,  65,  71).  L.  J.  S. 

Fluid  Enclosures  in  Gypsum.  By  S.  A.  Hjalmar  Sjogren  (Bidl. 
Geol.  Inst.,  Upsala,  1893,  1,  277—281,  and  Geol.  For.  Fork.,  1893,  15, 
136). — In  large  crystals  of  gypsum  from  Girgenti,  Sicily,  large  fluid 
enclosures  were  present ;  from  the  largest  cavity,  3  c.c.  of  a  neutral 
liquid  were  obtained,  hydrogen  sulphide  escaping  from  the  cavity  at 
not  very  great  pressure.  The  liquid  contained  402  per  cent,  of  solids, 
which  had  the  composition  (anal,  by  MauzelinH) 
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K2SO4.       Na2S04.       GaSO^.         NaCl.         MgCl.,. 
3-7  11-4  9-7  66-2  9-0 

This  is  compared  with  sea  water  and  with  the  water  of  the  Kai'ser- 
qnelle  at  Aix-la-Chapelle. 

Two  views  have  been  put  forward  to  account  for  the  oHgin  of  the 
sulphur  of  the  Sicilian  deposits :  one  supposes  it  to  have  been  formed 
by  the  reducing  action  of  organic  matter  on  gypsum  in  isolated 
lagoons  ;  the  other,  that  it  has  been  deposited  with  the  gypsum  from 
spring  waters  containing  hydrogen  sulphide;  the  latter  view  is  sup- 
ported by  the  above  analysis.  L.  J.  S. 

Artificial  Anhydrite.  By  Reinhard  Brauns  (Jahrb.  f.  Min., 
1894,  ii,  257 — 264). — Anhydrite  has  been  artificially  formed  by  fusing 
together  calcium  sulphate  and  chloride,  and  by  heating  gypsum  in 
sealed  lubes  with  chlorides,  or  by  digesting  it  with  hot  sodium 
chloride  solution;  these  processes  would,  however,  not  account  for 
the  formation  of  the  large  beds  of  anhydrite  found  in  nature. 

In  the  author's  experiments,  a  large  drop  of  a  saturated  solution  of 
sodium  and  potassium  chlorides  is  placed  on  a  microscope  slide,  at 
its  side  a  drop  of  calcium  chloride  solution,  and,  opposite  this,  a 
drop  of  magnesium  sulphate  solution  ;  the  two  drops  are  then  brought 
into  contact  by  a  narrow  path,  and  allowed  to  evaporate.  As  diffu- 
sion takes  place,  small  prisms  of  anhydrite  are  deposited,  and,  here 
and  there,  gypsum.  On  removing  the  salt  crystals  and  adding  water, 
the  anhydrite  crystals  are  immediately  corroded,  and  gradually  dis- 
appear, and,  on  allowing  this  mixture  to  evaporate,  gypsum,  and  not 
anhydrite,  crystals  are  formed.  In  case  the  amount  of  water  added 
is  not  enough  to  completely  dissolve  the  anhydrite,  gypsum  crystals 
are  deposited  around  the  corroded  forms  ;  or  sometimes,  when  the 
gypsum  crystals  do  not  grow  on  the  surface  of  the  anhydrite,  but  near 
to  it,  they  may  be  seen  to  grow  at  the  expense  of  the  anhydrite. 

Calcium  sulphate  is,  therefore,  one  of  those  substances  which  crys- 
tallise Irom  saline  solutions  in  compounds  poor  in  water,  such  solu- 
tions having  the  same  effect  as  an  increase  in  temperature.  Instances 
of  a  relation  similar  to  that  of  gypsum  and  anhydrite,  are  epsomite 
and  kieserite,  and  glauberite  and  thenardite;  moreover,  the  second 
members  of  each  of  these  pairs  crystallise  together  in  nature  from 
saline  solutions.  L.  J.  S. 

Serpierite,  Lautite,  and  Pseudobrookite.  By  August  Frenzel 
(Tsch.  Min.  Miith.,  1894,  14,  121— 130).— 8e?-pim7e.— This  mineral, 
which  occurs  at  Laurion,  Greece,  in  bushy  groups  of  blue,  ortho- 
rhombic  crystals,  has  not  before  been  analysed.  Sp.  gr.  2'52 ;  analysis 
gave 

CuO.  ZnO.  CaO.  SO^.  HjO.  Total. 

36-12         13-95        8-00        24-29         16-75        99-11 

Formula:  3(CuO,ZnO,CaO),S03  +  3H2O.  At  100°  1-26  per  cent, 
of  water  is  given  off  ;  at  285°  the  powdered  mineral  becomes  black. 

Lautite. — A  new  find  of  this  mineral  has  been  made  at  the  old 
locality,   Lauta,   Marienberg,  Saxony;  it  occurs  as  radiating  aggre- 
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gates,  and,  from  its  appearance,  it  cannot  be  a  mixture,  as  has  been 
supposed.     Analysis  gave 

Cu.  As.  S.  Total.          Sp.  gr. 

36-10        45-66         17-88        99-64        4-91 
This  leads  to  the  formula  previously  adopted  by  Frenzel,  namely, 
CuAsS.     Some  of  the  previous  analyses  show  12  per  cent,  of  silver. 

Fseudohrookite. — The  formula  which  has  been  derived  for  the 
natural  mineral  is  SFeaOa.STiO^;  but  to  the  artificial  mineral  has  been 
given  the  formula,  Feo03,Ti02  (Absfcr.,  1893,  ii,  18).  Analysis  of  the 
material  from  the  original  locality,  Aranyer  Berg,  Transylvania,  gave 
(Frenzel)  I  and  (Traube)  II. 

TiOo.  FeoOg.         MgO.  SiOj.  Total. 

I.  41-27         54-24        2-09         1-66  99-26 

II.  41-46         56-45         1-0  1-29         100-20 

Deducting  magnesia  and  silica  as  representing  admixed  szaboite, 
these  analyses  give  the  formula  2Fe203,3Ti02.  Experiments  of 
Traube's  are  given  by  which  he  tested  the  methods  of  separating 
TiOa  and  Fe^Oa.  '  L.  J.  S. 

Hautefeuillite,  a  New  Mineral  from  Bamle,  Norway.  By 
LEOPOLD  Michel  (Bull.  Soc.  fran.  Mm.,  1893,  16,  38—40). — In  the 
greyish  apatite  veins  in  the  gabbro  of  Odegarden,  are  greenish  nodules 
consisting  of  a  mixture  of  wagnerite  and  apatite,  in  which  the  new 
mineral  was  found  together  with  crystals  of  apatite,  pyrites  and 
raonazite.  The  colourless,  transparent,  monosymmetric  crystals  form 
lamellar  and  radial  aggregates  ;  cleavage  parallel  to  the  plane  of  sym- 
metry perfect ;  sp.  gr.  2-435 ;  plane  of  the  optic  axes  parallel  to  the 
plane  of  symmetry,  2E  about  88°,  2V  =  54°  23'  for  yellow  light. 
Analysis  gave 

PaOfi.  MgO.  CaO.  HgO.  Total. 

34-52        25-12        571         3427        9962 

This  gives  the  formula  (Mg,Ca)3(P04)2  +  8H2O.     The  mineral  differs 
from  bobierrite  in  containing  calcium,  and  in  the  optical  characters. 

L.  J.  S. 
Caryinite.  By  S.  A.  Hjalmar  Sjogren  (Bull.  Geol.  Inst,  Upsala, 
1894,  2,  113 — 118). — The  only  previous  analysis  of  this  mineral  has 
been  shown  to  have  been  made  on  impure  material,  the  specimens 
having  been  mixed  with  calcite  and  berzeliite,  into  the  latter  of  which 
caryinite  is  readily  altered.  A  new  find  of  the  mineral  at  the  old 
locality,  Langban,  Sweden,  has  rendered  it  possible  to  analyse  pure, 
fresh  material,  and  to  determine,  by  means  of  the  cleavage  and 
optical  characters,  that  the  mineral  is  orthorhombic.  The  massive, 
nut-brown  mineral  occurs  in  fissures  with  schefferite,  rhodonite  and 
hedyphane  ;  sp.  gr.  4*29  ;  analysis  by  Mauzelius,  on  material  dried  at 
110°,  gave 

AsoOj.        P2O5.       PbO.        FeO.        MnO.        MgO.       BaO.         CaO. 

49-78      0-19      9-21       0-54      18-66       3-09       1-03       12*12 

K2O.  NajO.  H2O.  Total. 

0-37  5-16  0-53  100-68 


FeO. 

MnO. 

CaO.      MgO. 

K^O.    NaoO. 

HsO. 

Total. 

0-38 

21-41 

18-34    0-72 

0-09     S-Oo 

0-40 

99-53 
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Also  traces  of  VaOsCP)  and  01.  If  the  water  exists  with  the  bases  as 
H2,  the  formula  deduced  is  10RO,3As2O5 ;  if,  however,  it  exists  in 
the  group  2(H0 — R")  the  formula  is  3R0,As3O5.  The  original 
analysis  of  this  mineral  showed  neither  alkalis  nor  water.  Compare 
soda-berzeliite  below.  L.  J.  S. 

Soda-berzeliite  from  Langban,  Sweden.  By  S.  A.  Hjalmar 
Sjogken  (Btdl.  Geol.  Inst.,  Upmla,  1894,  2,  118— 121).— This  new 
variety  of  berzsliite  differs  from  berzeliite  in  outward  appear- 
ance by  its  orange-yellow  to  fire-red  colour ;  it  is  usually  massive, 
but  sometimes  occurs  as  crystals  (icositetrahedra).  Sp.  gr.  4'21. 
Analysis  by  Mauzelius  gave 

AS2O5.    V2O5. 
52-90     0-24 

together  with  traces  of  ^b205  and  CI,  and  about  J  per  cent,  of  in- 
soluble matter.  This  analysis  is  very  similar  to  that  of  caryinite 
(see  preceding  abstract),  and  in  the  same  manner  according  as  the 
water  is  assumed  to  be  combined  with  the  acids  or  the  bases  the 
formula  deduced  is  10RO,3As'jO5,  or  3RO,As205  respectively.  As 
these  two  minerals  differ  crystallographically,  berzeliite  being 
cubic  and  caryinite  orthorhombic,  they  may  have  different  formulf© 
(10RO,3As2O5  and  3RO,As206),  or  they  may  have  the  same  formula 
and  be  dimorphous,  or  thirdly  the  presence  of  lead  in  caryinite  may  be 
essential. 

Igelstrom's  pyrrhoarsenite  (Abstr.,  1895,  ii,  76)  resembles  soda- 
berzeliite  in  some  respects.  L.  J.  S. 

Langbanite  from  the  Sjogrufva,  Sweden.  By  S.  A.  Hjalmar 
Sjogeen  (Bull.  Geol  Inst.,  Upsala,  1894,  2,  96— 97)*.— This  mineral, 
before  only  known  from  the  Langban  mines,  has  been  found  at  the 
Sjo  mine  in  a  mixture  of  rhodonite,  manganophyllite,  braunite  and 
calcite ;  it  is  generally  in  lamellar  masses,  but  sometimes  shows  hex- 
agonal outlines  and  a  distinct  basal  cleavage.  In  very  thin  splinters, 
it  is  sub-translucent  with  a  red  colour;  sp.  gr.  4-60.  Analysis  by 
Mauzelius  gave 

SbsOs.     Fe.Pa.      SiOg.       MnOs-      MnO.      CaO.     MgO.     H.O.      Total.        O. 
12-61     13-98     12-82    24-36    3222     2-40     I'll     0*52     99-92     309 

This  gives  the  ratio  SbaOg:  FesOa :  RO^cRO  =  0-087  :  0-177  :1  : 1-07. 
As  before  (Abstr.,  1893,  ii,  421)  the  oxides  R"0  and  R'^Os  may  be 
brought  together  as  R^'^Oa,  and  the  substances  considered  as  an  iso- 
morphous  mixture  of  the  three  groups  in  the  formula  mSb203  + 
nFe203  +  2^R"R"'03,  where,  in  this  case  m:n:  p  =  10  :  20  :  115.  The 
fairly  constant  amount  of  SbaOa  shown  in  previous  analyses  would, 
however,  tell  against  this  improbable  isomorphous  mixture.  The 
mineral  here  analysed  closely  resembles  in  appearance  and  composi- 
tion Sjogren's  B  type  of  langbanite  from  Langban,  and  may  be  re- 
presented by  the  empirical  formula  Sb203,9Mn20a,5MnSi03,  whilst 
the  A  type  from  Langban  may  be  represented  by 

SboO3,10Mn20„3MnSi03, 
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where  MnaOa  is  partly  replaced  by  Fe-iOa,  and  MqSiOj  by  CaSiOa 
and  MgSiOg.  L.  J.  S. 

Apophyllite  from  Algeria.  By  Louis  Genitl  (Bali  Soc.  fran. 
Min.,  1894,  17,  11 — 28). — In  an  altered  andesite  at  Boa  Serdoan, 
Collo,  are  cavities,  containing  apophyllite  and  other  minerals.  The 
crystals  show  optical  anomalies ;  analyses  gave 

SiO-j.        CaO.      MgO.     KjO.     N'a20.      HoO.        Total.       Sp.  gr. 
52-32     25-30    0-57     4*83     0-80     16-66     100-48     2-372 

At  100°  there  is  a  loss  of  0-33  per  cent,  of  water  ;  fluorine  was  absent 
(Abstr.,  1894,  ii,  421).  The  associated  minerals  and  the  rock  are 
described  at  length.  L.  J.  S. 

Prolectite,  a  New  Mineral  of  the  Humite  Group.    By  S.  A. 

Hjalmar  Sjogren  (Bull.  Geol  Inst.,  Upsala,  1894,  2,  99— 105).— Two 
fragments  of  crystals  from  Nordmark,  Sweden,  were  found  to  differ 
from  the  other  brownish-grey  hnmite  minerals  of  the  same  locality 
in  their  crystal  angles  and  optical  characters :  the  crystallographic 
constants  are  approximately  a  :b  :  c=  1-0803  : 1 :  1*8862  ;  y3  =  90°  ; 
the  vertical  axis  (c)  is,  therefore,  one-third  of  that  of  clinohumite. 
Penfield  and  Howe  (Abstr.,  1894,  ii,  241)  have  predicted  the  existence 
of  a  member  of  the  humite  group  having  the  composition 

Mg[Mg(F,0H)],Si04, 

and  the  axial  ratios  a:h:G  =  1*086  : 1 :  1*887 ;  13  =  90°.  Owing  to 
lack  of  material,  the  mineral  has  not  been  analysed.  L.  J.  S. 

Composition  of  Chondrodite,  Humite  and  Clinohumite, 
from  Nordmark.  By  S.  A.  Hjalmar  Sjogren  (Bull.  Geol.  Inst., 
Upsala,  1894,  2,  39 — 54). — In  a  previous  paper  (Bull.  Geol.  Inst.y 
Upsala,  1892,  1,  16 — 40)  are  given  the  results  of  the  crystallographic 
and  optical  measurements  of  these  minerals  from  a  new  locality,  the 
Kogrufva,  Sweden ;  the  mode  of  occurrence  and  associations  are 
strikingly  similar  to  those  at  the  Tilly  Poster  Iron  Mine,  'N.Y. 
Seven  duplicate  analyses  by  R.  Mauzelius,  lead  to  the  same  formulsD 
as  those  given  by  Penfield  and  Howe  (Abstr.,  1894,  ii,  241).  Potas- 
sium, sodium,  and  titanium  were  found  in  small  quantities,  and 
there  is  a  slight  variation  in  the  amount  of  water  shown  in  the 
analyses,  owing,  when  too  high,  to  the  partial  alteration  of  the 
mineral  to  serpentine,  and,  when  too  low,  to  the  difficulty  of  driving 
off  all  the  water.  The  ratio  of  F  :  OH  was  always  about  1:1.  On 
heating  chondrodite  in  dry  hydrogen  chloride  (Clarke's  method),  the 
amount  of  magnesium  rendered  soluble,  agreed  with  that  required 
by  the  assumption  of  the  existence  of  the  group  MgOH.  Structural 
formulae  showing  the  relation  to  olivine  are  given.  L.  J.  S. 

Soda-richterite  from  Langban,  Sweden.  By  S.  A.  Hjalmar 
Sjogren  (Bull.  Geol.  Inst.,  Upsala,  1894,  2,  71 — 77). — This  mineral 
occurs  with  rhodonite  in  rather  coarsely  crystalline,  columnar  aggre- 
gates of  an  azure-blue  or  gray  to  grayish- violet  colour.     The  cleavage 
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angle  of  56^  27',  and  the  optical  characters  show  it  to  belong  to  the 
hornblende  group.  I  gives  the  analysis  by  Mauzelius  of  the  blue 
variety,  sp.  gr.  305,  and  II  of  the  grayish-violet,  sp.  gr.  3'10. 


Total. 

SiOg.    FeO. 

MnO. 

CaO. 

MgO. 

K.O. 

NajO. 

HoO. 

F.   (less  0  for  F). 

I.  56-25  0-15 

6-49 

5-44 

21-89 

1-60 

6-17 

1-56 

0-15     99-64 

II.  54-76  0-21 

12-71 

5-83 

17-82 

1-65 

4-02 

2-77 

0-09     99-82 

Calculating  the  water,  which  only  goes  off  at  a  high  temperature, 
as  H2  with  the  metals,  the  analyses  reduce  to  the  metasilicate 
formula.  A  sample  of  the  blue  variety  lost  3"37  per  cent,  on  igni- 
tion, and  from  the  powder  was  extracted  by  soda  solution  13-38  per 
cent,  of  SiOa,  this  corresponding  with  3-99  per  cent,  of  water  in 
H2Si03.  The  above  analyses  do  not  reduce  to  the  formula,  CaMgaSi^Oij, 
sometimes  given  for  non-aluminous  ampbiboles. 

The  original  richterite  of  Breithaupt  is  shown  to  have  been 
wrongly  described.  L.  J.  S. 

New  Analyses  of  Chloromelanite.  By  Auuustin  A.  Damoue 
(Bull.  Soc.  fran.  Mtn.,  1893,  18,  57 — 59). — Several  ancient  stone  axes 
with  a  density  varying  from  3-55  to  3-60  were  seen  to  contain  varying 
amounts  of  garnet  in  the  dark  green  matrix  ;  the  latter,  on  being 
separated,  gave  the  following  analyses. 

SiOg.  AI2O3.  Fe.Oa-  CaO.  MgO.  NaoO.  Total.  Sp.  gr. 

Mexico....     56-57  1721      8-86  4-44  2-12  10-70  9990  3-37 

Antioch 55-01  9-99  10-09  1200  5-23  7-48  99-80  3*36 

Lyons 56*00  13-19  1390  371  1-88  10-75  99-43  3-43 

Carcassonne     57*75  14-85     9-52  3-15  1-81  11-76  98-87  3-40 

Chloromelanite  may  be  considered  to  be  a  ferruginous  jadeite ; 
both  these  minerals,  after  fusion,  are  decomposed  by  hot  hydro- 
chloric acid  without  gelatinisation.  The  association  of  garnet  with 
chloromelanite  constitutes  a  rock  resembling  eclogite.  L.  J.  S. 

Andradite  Garnet  from  Algeria.  By  Louis  Gentil  (Bull. 
Soc.  fra7i.  Mill.,  1894,  17,  269 — 272). — This  garnet  occurs  near  Cape 
Bou-Garoune,  Constantino,  in  a  vein  of  haematite  and  quartz  with 
ilvaite,  limestone,  green  pyroxene,  and  perhaps  bustamite.  The 
small  dodecahedral  crystals  are  yellowish  to  dark  brown,  and  show 
optical  anomalies.  It  is  easily  attacked  by  hot,  strong  hydrochloric 
acid ;  analysis  gave 

SiOg.        Feo03.      AI2O3.       CaO.        Mn.        MgO.       KgO.       Total. 
36-03       30-94       0-27       32-58     trace      0-48      0-17     100-47 

This  gives  the  usual  formula  3CaO,Feo03,3Si02.  On  ignition, 
there  is  a  loss  of  1-60  per  cent.,  probably  due  to  reduction. 

L.  J.  S. 

Artificial  .ffigirine.  By  Helge  Backstrom  {Bull.  Soc.  fran.  Min., 
1893,  16,  130 — 133). — A  leucite-phonolite  rich  in  haiiyne  was  fused 
and  allowed  to  cool  slowly  for  three  days  ;  the  colourless  glass  thus 
produced    contained    microlites   of    oligoclase    and    nepheline,  and 
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numerous  crystals  of  a  yellow  pyroxene,  which  a^ree  in  their  optical 
characters  with  cegirine.  A  mixtare  of  quartz,  ferric  oxide,  and 
sodium  carbonate,  in  the  proportions  given  by  the  asgirine  formula, 
when  treated  in  the  same  way,  gave  a  mass  largely  consisting  of 
prismatic  crystals  of  segirine,  with  some  yellow  glass,  haamatite 
scales,  and  probably  felspar.  L.  J.  S. 

Composition  of  Canadian   Limestones  and  Dolomites.    By 

Bernakd  J.  Harrixgton  {Canadian  liec.  Sci.,  1894,  6,  27 — 32). — The 
author  gives  analyses  of  18  lim  estones  and  dolomites  from  various 
geological  horizons  in  Canada.  L.  J.  S. 

Process  of  formation  of  Dolomitic  Rock.  By  Constaxtin 
Klement  (Bull.  Soc.  Beige  Geol,  1895,  9,  3—23,  and  Tsch.  Min. 
Mitth.,  1895,  14,  526 — 544). — After  reviewing  the  different  theories 
of  the  origin  of  dolomite,  the  author  points  out  that  dolomite 
deposits  are  often  in  the  form  of  coral  reefs,  and  that  corals  con- 
sist of  aragonite.  His  experiments  show  that  solutions  of  mag- 
nesium salts  act  much  more  readily  on  aragonite  than  on  calcite. 
When  powdered  aragonite  (crystals,  corals,  and  artificial)  is  warmed 
with  magnesium  sulphate  in  a  concentrated  solution  of  sodium 
chloride,  the  action  begins  at  about  60°,  and  iiicreases  with  the  tem- 
perature, until  at  91°  there  is  a  maximum  yield  of  about  42  per  cent, 
of  magnesium  carbonate.  Experiments  were  made  with  solutions  of 
different  concentrations,  and  of  different  salts.  It  is  shown,  by  the 
action  of  dilute  acids,  that  the  product  formed  consists  of  a. mechani- 
cal mixture  of  calcium  and  magnesium  carbonates ;  but  owing  to  the 
tendency  of  dolomite  to  crystallise,  such  a  mixture  would  be  gradually 
converted  into  dolomite.  The  conditions  of  these  experiments  would 
be  those  which  exist  in  the  isolated  lagoons  of  coral  islands. 

L.  J.  S. 

Lower  Carboniferous  Volcanic  Rocks  of  East  Lothian.  By 
Frederick  H.  Hatch  (Trans.  Boy.  Soc,  Edin.,  1893,  37,  115—126).— 
Several  analyses  are  given  of  the  lower,  basic  lavas  (basalts  free  from 
felspar),  of  the  upper,  more  acid  lavas  (trachytes),  and  of  the 
material  filling  the  volcanic  vents  ;  all  being  of  lower  carboniferous 
age.  I  is  of  the  limburgite  of  Whitelaw  Hill ;  it  is  composed  of 
olivine,  augite,  magnetite,  glassy  matter,  and  probably  nepheline; 
sp.  gr.  3*03.  II  is  of  the  phonolite  of  the  volcanic  vent  of  Traprain 
Lavf  ;  this  consists  of  sanidine,  nepheline,  and  green  soda-augite, 
the  nepheline  being  largely  converted  into  zeolites  ;  sp.  gr.  2"588. 


SiOs. 

TiOs.      AI2O3. 

FesOg. 

FeO. 

MnO. 

CaO. 

MgO. 

I.  40-2 

2-9         12-8 

4-0 

10-4 

— 

10-4 

11-9 

II.  56-8 

0-5         197 

2-2 

3-5 

Loss  on 

0-2 

2-2 

0-4 

NasO. 

K2O. 

ignition. 

Total. 

I.  2-7 

0-8 

3-4 

99-5 

II.  4-3 

71 

2-5 

99-4 

Limburgite  has  not  before  been  recorded  in  the  British  Isles,  and 
phonolite  only  at  the  Wolf  Rock.  L.  J.  S. 
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Borolanite,  an  Igneous  Rock.  By  J.  J.  Harris  TEALLand  John 
HORNE  (Trans.  Boy.  Soc,  Edin.,  1893,  37,  163— 178).— This  intru- 
sive, igneous  rock,  from  near  Loch  Borolan  in  Sutherland,  consists 
principally  of  orthoclase  and  melanite  garnet,  with  plagioclase, 
pyroxene,  biotite,  and  alteration  products  of  nepheline;  it  is  thus 
related  to  the  elaeolite- syenites.  I  gives  a  bulk  analysis  of  the  rock, 
and  II  the  portion  soluble  in  hydrochloric  acid.  Ill  is  of  a  peculiar 
blae  substance  which  is  decomposed  by  acids,  and  is  probably  the 
alteration  product  of  a  member  of  the  sodalite  group. 


SiOo.       TiO.. 

SO3. 

ALO3.    Fe^O,.      FeO. 

MnO.  BaO. 

CaO. 

I. 

47-8      0-7 
69-3       — 

0-4 

20-1 

6-7      0-8 

0-5     0-8 

5-4 

II. 

16-8 

3-9 

III. 

361       — 

5-9 

28-4 

Loss  on 

—     — 

3-2 

MgO. 

NaoO. 

KoO. 

ignition. 

Total. 

I.  11 

5-5 

71 

2-4 

99-3 

II.  0-3 

4-6 

1-7 

2-4 

99-0 

III.  — 

16-2 

1-8 

— 

91-6 

L.  J.  S. 
Analyses  of  Angite  and  Nepheline-lencite-tephrite  from 
Bohemia.  By  J.  E.  Hibsch  (Tsch.  Min.  Mitth.,  1894,  14,  95—113). 
— Fourteen  analyses  of  various  igneous  rocks  from  the  Bohemian 
Mittelgebirge  are  given.  I  is  of  a  nepheline-leucite-tephrite  from 
Falkenberg,  and  II  of  the  large  augite  crystals  of  the  same  rock ; 
both  analysed  by  F.  Pfohl. 

SiOo.        TiOs.       P2O5.       AI2O3.      FeaOg.      FeO.        MnO.        CaO. 

I.  47-83      2-27       133       1609      4*32      362      trace      1068 
11.  45-67      0-62        —  9-04      7-46      200        —        21-78 

H2O  (com- 

MgO.        K2O.       NasO.     bined).  Moisture.  Total.  Sp.  gr. 

I.     5-53      4-05       4-46      0-24  0-05  100-47  2*858 

II.  1209      0-56      1-25      0-31  —  100-78  3-37 

The  spectroscope  showed  Sr  and  Li  in  I.  L.  J.  S. 

Argon  and  Helium  in  Mineral  Waters.  By  Ch.  Bouchard 
(Compt.  rend.,  1895,  121,  392— 394).— The  gas  evolved  from  the 
sulphur  waters  of  the  Pyrenees  consists  mainly  of  nitrogen.  The 
gas  from  the  spring  at  Raillere,  however,  contains  argon  and  helium, 
and  that  from  the  two  springs  at  Bois  contains  helium,  and  apparently 
another  element  also,  the  spectrum  of  which  is  characterised  by  red 
and  orange-red  lines.  0.  H.  B. 

Composition  of  Water  of  the  Pacific.  By  Camille  Chabri^ 
(Bull.  Soc.fran.  Min.,  1894, 17,  220— 222).— A  sample  of  water  taken 
from  the  surface  of  the  Pacific  at  "  latitude  12  hours  north  of  Paris," 
contained,  in  a  litre,  2427  grams  of  chlorine  and  3*056  grams  of  SO4. 
Bromine  and  iodine  are  absent  or  present  only  in  traces.     The  water 
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is  neatral,  and  has  a  sp.  gr.  of  1'028  at  26°.     The  amount  of  chlorine 
in  this  water  is  greater  than  that  in  the  water  of  other  oceans. 

L.  J.  S. 


Physiological    Chemistry. 


Respiratory  Metabolism.  By  Wilhelm  Filehne  and  H.  Kionka 
(PJiuget-'s  Archiv,  1895,  92,  201— 248).— Geppert  and  Zuntz  (ibid., 
42,  189)  have  shown  that  during  muscular  work,  in  spite  of  the  in- 
creased respiratory  exchange,  the  blood  gases  remain  practically 
unaltered.  They  consider  that  this  constancy  is  regulated  by  nervous 
action,  and  one  of  the  questions  investigated  in  the  present  research 
is  the  discovery  of  the  nerve  channels,  and  the  results  of  dividing 
them.  Rabbits  and  dogs  were  used;  muscles  were  thrown  into 
tetanus  by  electrical  stimulation,  and  the  expired  air  and  blood  gases 
analysed  by  Zuntz's  methods.  Observations  are  also  recorded  on 
body  weight  and  temperature. 

The  result  of  cutting  the  nerves  of  the  tetanised  muscles  is  that 
muscular  work  causes  a  fall  in  the  amount  of  oxygen  in  the  aortic 
blood ;  there  is  also  a  small  diminution  in  the  amount  of  carbonic 
anhydride.  But  when  the  vagi  are  also  divided,  there  is  a  marked  rise 
in  the  latter  gas,  and  a  fall  in  the  amount  of  oxygen ;  the  vagi  are 
supposed  to  be  the  chief  nervous  channels  in  question,  experi- 
ments leading  to  the  conclusions  that  it  is  on  the  vagal  terminations 
in  the  lungs  that  the  venous  blood  specially  acts,  and  thus  secondarily 
on  the  respiratory  centre,  and  further  that  the  diminution  of  oxygen 
is  a  more  important  factor  in  exciting  dyspnoeic  symptoms  than  in- 
crease of  carbonic  anhydride.  On  the  other  hand,  it  appears  to  be 
the  increase  of  carbonic  anhydride  in  the  muscular  substance  which 
excites  the  sensory  nerves  of  muscle,  and  so  reflexly  influences  the 
respiratory  mechanism. 

The  question  of  dyspnoea  due  to  work  is  discussed  at  length ;  other 
subjects  treated  are  Cheyne-Stokes  respirations,  and  the  very  similar 
periodicity  of  respiratory  activity  occurring  in  morphine  poisoning. 

The  blood  gases  and  respiratory  activity  appear  to  bear  no  constant 
relationship  to  each  other ;  thus  the  animal  may  breathe  when  the 
arterial  blood  has  much  oxygen  and  little  carbonic  anhydride,  and  the 
pauses  may  occur  when  the  opposite  condition  of  the  blood  gases  is 
present.  Fatigue  of  the  respiratory  centre  is  also  dismissed  as  an 
explanation  of  the  phenomena ;  the  real  explanation  is  left  an  unsettled 
problem.  W.  D.  H. 

Action  of  Salts  on  the  Gastric  Digestion  of  Fibrin,  and  of  Acids 
on  the  Saline  Digestion  of  Fibrin.  By  A.  Dastre  (Gompt.  rend.  Soc. 
Biol,  1894,  778—7/9;  compare  Abstr.,  1895,  ii,  300).— The  proteo- 
lytic action  of  acidified  pepsin  is  prevented  by  concentrated  salts  like 
sodium  or  ammonium  chloride  :  the  proteolytic  action  of  concentrated 
saline  solutions  is  prevented  by  acidificatiou.  W.  D.  H. 
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Oxidising  Power  of  the  Blood.  Bj  J.  E.  Abelous  and  G. 
BiAEN^s  {Compt.  rend.  Soc.  Biol,  1894,  636—538,  799— 801).— Sali- 
cylaldehyde  is  not  oxidised  to  salicylic  acid  by  the  air,  or  by 
distilled  water,  or  physiological  saline  solution  at  37°.  The  acid  is, 
however,  formed,  when  defibrinated  blood  or  serum,  is  added  at  this 
temperature,  although  this  does  not  occur  at  the  temperature  of  the  air. 
The  amount  of  oxidation  varies  with  the  blood  of  different  animals, 
and  is  attributed  to  a  specific  ferment,  which  is  destroyed  by  boil- 
ing. Certain  organs  (testis,  thyroid,  adrenals,  thymus,  kidney,  liver, 
lung,  and  spleen)  possess  the  same  power,  which  is  lost  when  vitality 
is  destroyed  ;  it  is  not  shown  by  muscles,  brain,  or  pancreas. 

W.  D.  H. 

Action  of  Blood-serum  on  Glycogen  and  on  Maltose.  By 
;Smile  B.  Bourquelot  and  Eug^ine  Gley  (Compt.  rend.  Soc.  Biol, 
1895,  247 — 250). — Blood  serum  has  a  saccharifying  action  on  glyco- 
gen, the  action  being  more  energetic  than  that  of  saliva ;  the  sugar 
formed  is  not,  however,  maltose  but  dextrose.  W.  D.  H. 

Formation   of   Glycogen    in  the   Animal    Organism.      By 

Maurice  Kaufmann  (Compt.  rend.  Soc.  Biol,  1895,  277 — 280),  and  by 
A.  Dastre  (ibid.,  280 — 283). — The  first  paper  discusses  the  origin  of 
glycogen  :  the  author  believes  that  in  man  and  the  higher  animals, 
it  originates  solely  in  the  liver,  and  that  the  glycogen  in  the  blood  and 
elsewhere  is  derived  from  the  liver,  and  not  formed  in  the  cells  where 
it  can  be  detected. 

The  second  paper  discusses  the  same  question  with  the  opposite 
conclusion,  maintaining  the  doctrine  that  glycogen  is  fixed,  not  cir- 
culating. W.  D.  H. 

Glycogen  in  Lymph.  By  A.  Dastre  (Compt.  rend.  Soc.  Biol, 
1895,  242— 247).— Lymph  contains  0-097  part  of  glycogen  per  1000. 
After  24  hours,  it  is  destroyed  in  the  lymph  by  a  diastatic  ferment. 
Glycogen  is  present  in  the  cells,  but  not  in  the  plasma. 

W.  D.  H. 

Thyreo-antitoxin.  By  Sigmund  Frankel  (Wiener  med.  Blatter, 
1895,  No.  48). — After  removal  of  proteid  and  gelatinous  matter  from 
thyroid  extract,  the  physiological  substance  which  possesses  curative 
powers  remains  unprecipitated,  and  so  far  as  experiments  have  gone 
as  yet,  is  identical  with  a  substance  of  the  formula  C6HiiN"305,  called 
provisionally,  thyreo-antitoxin,  which  can  be  crystallised  out  by  con- 
centration ;  it  is  very  hygroscopic.  It  produces  rapidity  of  pulse, 
but  no  fall  of  blood  pressure,  and  when  administered  to  animals 
deprived  of  their  thyroids  it  delays  the  onset  of  death,  and  abolishes 
the  nervous  symptoms  ;  it  does  not,  however,  prevent  death. 

W.  D.  H. 

Uropoietic  Diastase.  By  Ch.  Richet  (Compt.  rend.  Soc.  Biol.y 
1894,  525 — 528). — The  alcoholic  precipitate  of  extract  of  liver  con 
tains  two  ferments,  the  activity  of  which  is  destroyed  by  boiling; 
when  added  to  liver  extracts,  the  changes  produced  are  a  diminution 
of  glycogen,  and  an  increase  of  urea.  W.  D.  H. 

10—2 
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Composition  of  the  Milk  of  Various  Animals.    By  Augusto 

Pizzi  (Staz.  Sper.  Agrar.,  1894,  26,  615— 639).— The  volatile,  fatty 
acids  of  milk  from  various  sources,  and  the  points  of  fusion  and 
solidification  of  the  butter  were  determined  with  the  following 
results. 

Wollny  M.  p.  of         Solidification 

number.  butter.  of  butter. 

Woman 1*42  32-0°  22*5° 

Goat 28-60  365  31*0 

Sheep 32-89  29-0  12-0 

Buffalo 26-18  38-0  29*0 

Sow 1-65  280  12-0 

The  Wollny  numbers  are  also  given  for  the  following  butters : 
Mare's,  11*22;  ass,  13-09;  rabbit,  16*06;  bitch,  1-21;  cat,  4*40;  and 
rat,  2-97.  The  odour,  colour,  and  taste,  &c.,  of  the  butter  are 
described. 

The  following  percentage  results  were  obtained  with  the  milk  of 
(1)  sheep,  (2)  goats  from  the  Appenines,  (3)  buffalos,  and  (4)  rabbits. 

Sp.  gr.  Albumin 

at  15°.  Water.  Fat.  and  case'in.  Lactose.  Ash. 

1.  10413  80-425        9-66  444  437  I'lO 

2.  1-0326  86-75          5*35  364  3-60  0-66 

3.  1-0332  82-20          7-95  413  4-75  v  0-97 

4.  1-0493  69-50  1045  15-54  1-95  2-56 

Determinations  of  volatile  fatty  acids  in  the  colostrum  obtained 
from  cows  at  successive  periods,  showed  increased  amounts  as  the 
conversion  into  normal  milk  proceeds.  N.  H.  J.  M. 

Sterilisation  of  Milk  and  the  Lactic  Fermentation.    By  Paul 

Cazeneuve  (Bull.  Soc.  Ghim.,  1895,  [3],  13,  502— 509).— The  milk  is 
sterilised  by  heating  it  in  boiling  water  in  screw- stoppered  bottles, 
which  are  capsuled  with  tin,  and  completely  immersed  in  the  water, 
the  air  escaping  through  capillary  orifices  in  the  capsules  subsequently 
closed  by  compression.  As  the  bottles  cool,  the  capsules  and  necks 
are  coated  with  solid  paraffin  to  eliminate  all  possibility  of  the 
entrance  of  air. 

Of  the  various  samples  of  milk  subjected  to  this  treatment,  some 
fresh,  some  about  to  turn  souj-,  and  some  actually  putrescent,  none 
underwent  further  change — even  when  kept  for  days  at  35°.  The 
lactic  ferment  seems  to  be  attenuated  and,  to  a  large  extent,  de- 
stroyed by  the  process,  for  the  sterilised  samples  remained  for  the 
most  part  unchanged  after  the  admission  of  sterilised  air,  and  did 
not  give  rise  to  colonies  when  sown  in  a  gelatin  medium. 

Milk  thus  treated  is  stated  to  be  more  digestible  than  new  milk, 
and  has  not  the  objectionable  colour  or  taste  of  milk  boiled  in  an 
open  vessel,  or  that  sterilised  at  higher  temperatures.  The  process 
has  been  tried  on  the  commercial  scale.  Jn.  W. 

Proteids  of  Normal  Urine.  By  Karl  A.  H.  Mornp]r  (Skand. 
Archiv  Physiol.,  1895,  332 — 437). — Although  healthy  human  urine  for 
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practical  purposes  contains  no  prote'id,  yet  there  is  prote'id  matter 
present  in  extremely  small  quantities.  For  the  purpose  of  ascertain- 
ing its  nature,  each  experiment  required  many  litres,  often  80  or  90 
litres  of  urine.  This  proteid  or  proteid-like  material  is  contained 
partly  in  suspension  in  the  ordinary  mucous  cloud  or  nubecula,  and 
partly  in  solution.  The  research  naturally,  therefore,  divides  itself 
into  two  parts.  The  conclusions  drawn  in  reference  to  the  nubecula 
are  the  following. 

The  sediment  of  normal  urine  contains  a  specific  member  of  the 
mucin  group,  named  uHne-mucoid,  which  probably  originates  from 
the  mucous  membrane  of  the  urinary  passages.  It  has  the  percentage 
composition :  C,  49'4,  N,  12-74,  S,  2-3,  and  is  readily  soluble  in  am- 
monia. From  its  solutions,  it  is  precipitable  by  acetic  and  other  acids, 
and  is  only  slightly  soluble  in  excess  of  the  acid.  Its  solution  is 
Isevorotatory  («!>  =  —62 — 67°),  and  it  reduces  alkaline  copper  solution 
slightly ;  after  boiling  with  hydrochloric  acid,  however,  it  is  strongly 
reducing.  It  gives  the  proteid  colour- reactions.  With  a-naphthol 
and  concentrated  sulphuric  acid,  it  gives  no  carbohydrate  reactions. 
It  contains  neither  phosphorus  (nucleic  acid)  nor  conjugated  sulphuric 
acid  (chondroitin-sulphuric  acid).  In  many  particulars  it  agrees 
with  the  ovomucoid  of  eggs. 

The  soluble  proteid  in  urine  is  chiefly  serum- albumin  ;  but  some  is 
precipitable  by  acetic  acid  ;  and  this  part  consists  of  a  nucleo-proteid. 
Precipitated  with  the  proteid,  chondroitin-sulphuric  acid  is  constantly 
present;  this  is  considered  to  originate  in  the  kidneys  where  its 
presence  has  been  previously  shown.  The  relative  amounts  of 
albumin  and  this  acid  are  variable ;  thus  there  is  no  compound 
between  them.  In  some  cases,  taurocholic  acid  is  present  in  small 
quantities.  W.  D.  H. 

Excretion  of  Creatinine  during  Regular  Work  on  a  Mixed 
Diet.  By  Edwin  Ackeemann  (Compt.  rend.  Soc  Biol,  1894,  659 — 
660). — The  experiments  made  on  a  man  on  a  mixed  diet,  and  doing 
regular  work,  show  that,  in  the  mean,  the  daily  output  of  creatinine 
is  1*254  gram  or  0*017  gram  per  kilo,  of  body  weight.  The  amount 
is  lessened  by  rest.  W.  D.  H. 

Resistance  of  Invertin  to  Heat.  By  Roussy  (Compt.  rend. 
Soc.  Biol.,  1895,400 — 402). — The  fever-producing  property  of  invertin 
is  not  destroyed  by  temperatures  between  100°  and  150°,  although  it  is 
lessened.  The  diastatic  property  of  the  same  substance  also  is  simply 
attenuated,  and  not  completely  destroyed  by  the  same  temperatures. 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Mannitol  Fermentation  in  Sicilian  Wines.  By  G.  Basile 
(Staz.  Sper.  Agrar.,  1894,  26,  451 — 4Q7). — Sicilian  wines  are  subject 
to  an  abnormal  fermentation,  which,  in  some  years,  causes  very  great 
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loss,  the  chief  product  of  this  fermentation  being  mannitol  produced 
from  the  glucose  ;  it  is  generally  the  red  wines  which  are  attacked 
rather  than  the  white  wines,  and  it  is  chiefly  in  hot,  dry  seasons  that 
this  fermentation  prevails.  The  bacterium  ferment  which  produces 
mannitol,  shows  the  Brownian  motions  when  anaerobic,  but  is  inert 
when  aerobic ;  and  although  it  may  coexist  with  the  alcoholic  fer- 
ment, it  does  not  predominate  until  the  alcoholic  ferment  loses  its 
activity.  The  action  of  the  mannitol  ferment  may  be  hindered  by 
racking  off  the  wine  when  the  glucose  has  been  entirely  consumed  by 
the  alcoholic  ferment ;  or  the  wine  may  be  pasteurised,  and  resown 
with  the  alcoholic  ferment.  N.  H.  J.  M. 

Action  of  Metallic  Salts  on  the  Lactic  Fermentation.    By 

Allyre  Chassevant  (Compti  rend.  Soc.  Biol.,  1895,  140 — 142 ;  com- 
pare Abstr.,  1894,  ii,  63). — Salts  of  magnesium,  sodium,  lead,  gold, 
and  copper,  when  added  to  milk  in  small  quantities,  produce  an 
acceleration  of  the  lactic  fermentation,  especially  at  the  commence- 
ment. With  gold  and  copper  this,  in  time,  is  converted  into  a 
hindering  action.     Mixtures  of  the  salts  produce  a  similar  action. 

W.  D.  H. 

Chemistry  of  the  Barley  Plant.  By  Charles  F.  Cross,  Edward 
J.  Bevan,  and  Claud  Smith  (Ber.,  1895,  28,  2604— 2609).— The 
plants  were  grown  during  1894-95  on  two  of  the  plots  at  the  Royal 
Agricultural  Society's  experimental  station  at  W^oburn,  one  plot 
being  regularly  manured,  the  other  left  entirely  without  manure. 
Samples  of  the  plants  were  gathered  at  various  periods  and  analysed, 
the  dried  residue,  permanent  fibre,  and  the  furfural dehyde  obtained 
from  both  the  dried  residue  and  the  permanent  fibre  being  estimated. 
The  results  show  that  the  difference  in  the  treatment  of  the  two  soils 
has  only  a  slight  influence  on  the  composition  of  the  plant.  The  atmo- 
spheric conditions  affect  the  results  very  materially,  especially  the 
amount  of  permanent  fibre.  In  the  comparatively  wet  season  of  1894 
this  increased  in  quantity  throughout  the  whole  period,  whilst  in 
1895,  the  sunny  spring  of  which  was  followed  by  wet  weather,  the 
amount  of  permanent  fibre  became  less  after  the  middle  of  July,  and 
again  diminished  towards  the  end  of  August.  The  f urfuroids  appear 
to  be  accumulated  as  the  growth  of  the  plant  proceeds,  chiefly  in  the 
stable  or  cellulose-like  form  ;  at  the  same  time,  as  shown  by  the 
diminution  which  occurred  during  the  last  period  of  1895,  they  are 
able,  when  required,  to  contribute  to  the  necessities  of  the  plant 
during  ripening.  A.  H. 

Tannin  Colouring  Matters  of  Red  Grapes.  By  L.  Sostegni 
(Staz.  Sper.  Agrar.,  1894,  27,  400 — 413).— The  red  colouring  matter 
obtained  by  concentrating  wine  on  a  water  bath,  adding  hydrochloric 
acid,  and  allowing  the  mixture  to  remain  overnight,  was  separated 
into  two  portions — one  soluble  in  alcohol,  the  other  insoluble.  The 
former  contained  C  =  56*62,  H  =  5*00  per  cent.,  the  latter  C  =  57*62, 
H  =  4*70  per  cent.  The  reactions  of  the  two  portions,  whicii 
are  fully  described,  indicate  the   presence   in   both  of  catechol  and 
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phloroglucinol.     The  soluble  sabsfance  seems  to  contain  some  other 
aromatic  compound. 

More  colouring  matter  was  obtained  from  the  residue  left  on  dis- 
tilling the  alcoholic  extract  of  the  marc  of  grapes ;  after  precipita- 
tion by  water,  the  substance  was  washed  with  hot  water,  treated  with 
ether,  redissolved  in  alcohol  and  again  precipitated.  The  reactions 
much  resembled  those  of  the  other  two  products.  When  heated  with 
sulphuric  acid  (15  per  cent.)  at  130°  for  12  hours,  a  compound  con- 
taining rather  more  hydrogen  than  those  mentioned  above  was 
obtained  (C  =  5577  and  55-88;  H  =  6-30  and  6-18  per  cent.).  The 
results  generally  point  to  the  presence  of  catechol  and  resorcinol, 
possibly  also  of  quinol.  N.  H.  J.  M. 
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Arrangement  for  Washing  Precipitates  with  Boiling  Water. 

By  Fkank  F.  Jewett  (/.  Amer,  Chem.  Soc,  1895,  17,  517—518)-— 
The  water  is  boiled  in  a  wash-bottle  fitted  with  a  trebly  perforated 
indiarubber  cork,  the  steam  escaping  through  an  open  clip.  When 
a  precipitate  has  to  be  washed,  the  clip  is  closed,  and  the  pressure  of 
the  steam  at  once  drives  the  water  through  a  tube  bent  at  right 
angles,  connected  by  a  few  inches  of  rubber  tubing  to  a  jet,  which  is 
wound  about  with  a  strip  of  non-conducting  material,  and  may,  there- 
fore, be  easily  handled.  The  bottle  is  also  connected  with  an  inverted 
flask  fitted  with  a  tube  to  allow  escape  of  air.  If  the  pressure  should 
become  too  great,  the  steam  simply  forces  the  boiling  water  into  the 
inverted  flask.  On  reopening  the  clip,  the  water  immediately  returns 
to  the  lower  flask.  L.  de  K. 

Estimation  of  Perchlorate.  By  D.  Albert  Kreider  (Zeit.  anorg. 
Ghem.,  1895, 10,  277—288,  and  Amer.  J.  Set.,  1895,  [3],  50,  287—297). 
— Potassium  perchlorate,  when  boiled  with  potassium  iodide  and  phos- 
phoric acid,  is  not  reduced  until  the  temperature  reaches  215 — 220°, 
at  which  temperature  metaphosphoric  acid  is  formed  ;  if,  however, 
metaphosphoric  acid  is  employed,  reduction  takes  place  at  200°,  and 
the  author  has  attempted  to  employ  this  reaction  for  the  estimation 
of  perchlorate.  The  best  results  are  obtained  by  gradually  adding 
the  potassium  iodide  to  the  mixture  heated  at  about  300°  in  a  current 
of  carbonic  anhydride,  but  the  en'or  amounts  to  from  2  to  5  per  cent. 
A  number  of  experiments  are  described  in  which  the  perchlorate  is 
melted  with  potassium  iodide  and  an  indifferent  compound,  and  the 
metaphosphoric  acid  allowed  to  act  on  the  mixture,  but  in  no  case 
could  accurate  results  be  obtained.  ' 

When  potassium  perchlorate  is  fused  with  aluminium  sodium  chlo- 
ride, Al2Cl6,2N'aCl,  chlorine  is  liberated,  which  is  estimated  by  absorp- 
tion in  potassium  iodide ;  the  reaction  must  take  place  in  an  atmo- 
sphere of  carbonic  anhydride.  The  results  obtained  are,  however, 
only  accurate  to  from  1  to  5  per  cent. 
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An  accurate  estimation  of  perchlorate  is  effected  by  estimating  the 
oxygen  evolved  when  the  salt  is  heated  at  400° ;  this  is  effected  by 
treating  the  gas  with  concentrated  hydriodic  acid  in  the  presence 
of  a  slight  excess  of  nitric  oxide,  the  liberated  iodine  being  titrated 
with  a  decinormal  solution  of  arsenious  acid.  A  full  description  of 
the  apparatus  employed  is  contained  in  the  original  paper;  great 
care  must  be  taken  to  exclude  air,  and  this  is  effected  by  means 
of  carbonic  anhydride.  In  order  to  insure  a  steady  evolution  of 
oxygen  from  the  perchlorate,  the  latter  is  covered  with  a  layer  of 
sodium  potassium  carbonate,  the  gas  being  collected  in  a  suitable 
flask,  and  then  gradually  introduced  into  a  flask  containing  a  known 
quantity  of  concentrated  hydriodic  acid  containing  nitric  oxide ; 
meanwhile  great  care  must  be  taken  to  shake  the  mixture  without 
intermission,  as  otherwise  higher  oxides  of  nitrogen  will  be  formed. 
A  constant  error  of  +  0*0003  gram  of  potassium  perchlorate  must  be 
allowed  for,  but  otherwise  the  results  are  accurate.  If  other  oxidising 
compounds  besides  perchlorate  are  present,  they  are  reduced  by  a 
reagent  which  is  indifferent  to  perchlorate,  and  the  filtered  solution 
then  evaporated  to  dryness,  and  the  residue  treated  as  above.  The 
method  is  also  applicable  to  the  estimation  of  oxygen  in  air,  and  in  all 
cases  where  oxygen  is  evolved.  E.  C.  R. 

Qualitative  Analysis  of  Mixtures  of  Sulphites,  Carbonates, 
and  Sulphates.  By  Leopoldo  Giacomelll  {UOrosi,  1895, 18, 155). — 
The  saline  mixture  is  placed  in  a  small  flask  furnished  with  a  tap- 
funnel  and  delivery  tube,  and  the  sulphurous  and  carbonic  anhydrides, 
expelled  by  the  gradual  addition  of,  and  finally  boiling  with,  dilute 
hydrochloric  acid,  are  passed  through  a  solution  of  potassium  chro- 
raate  containing  potash  free  from  sulphates  and  carbonates.  If,  at 
the  end  of  the  operation,  the  acid  liquid  is  turbid  with  sulphur,  the 
mixture  must  have  contained  a  thiosulphate,  whilst,  if  sulphates  are 
present,  these  must  have  been  present  as  such  in  the  original  solu- 
tion. The  presence  of  sulphates  in  the  chromate  solution,  after  warm- 
ing and  acidifying  with  dilute  hydrochloric  acid,  points,  on  the  other 
hand,  to  that  of  sulphites  in  the  original  substance,  provided  no 
thiosulphate  was  present,  whilst  an  effervescence  on  adding  the  acid 
to  the  chromate  solution  can  only  be  due  to  the  decomposition  of 
alkali  carbonate.  Jn.  W. 

Reduction  of  Selenious  and  Selenic  acids  by  Hydriodic 
acid.  By  Frank  A.  Gooch  and  W.  G.  Reynolds  {Zeit.  miorg.  Ghem., 
1895,  10,  248—252;  and  Amer.  J.  Sci.,  1895,  [3],  50,  249—252).— 
Muthmann  and  Schafer's  method  (Abstr.,  1893,  ii,  318)  of  estimating 
selenious  acid  by  reducing  it  with  hydriodic  acid  and  titrating  the 
liberated  iodine  with  thiosulphate  is  not  accurate  except  under 
special  conditions,  but  accurate  results  can  be  obtained  if  the  iodine  is 
removed  from  the  sphere  of  action  as  it  is  liberated.  The  mixture  of 
selenious  acid,  potassium  iodide,  and  hydrochloric  acid  is  distilled, 
and  the  iodine  collected  in  a  Will-Yarentrapp  absorption  apparatus  ;  a 
small  quantity  of  iodine,  however,  always  remains  in  the  distillation 
flask,  and  this  must  also  be  titrated  with  thiosulphate.  Not  more  than 
02  gram  of  selenium  dioxide  is  used  for  each  estimation,  and  3  grams 
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of  potassium  iodide  dissolved  in  100  c.c,  of  water ;  a  large  excess  of 
hydrochloric  acid  is  without  inflnence  on  the  reaction.  Selenic  acid 
is  reduced  by  potassium  iodide  and  hydrochloric  acid  much  more 
slowly  than  selenious  acid,  and  the  reaction  takes  place  qaantitatively 
only  in  the  presence  of  a  large  excess  of  hydrochloric  acid.  By 
employing  the  distillation  method,  accurate  results  are  obtained. 

E.  C.  R. 

Reduction  of  Selenic  acid  by  Hydrochloric  acid.  By  Frank 
A.  GoocH  and  P.  S.  Evans,  jun.  {Zeit,  anorg.  Chem.,  1895,  10, 
253—255,  and  Amer.  J.  Sci.,  1895,  [3],  50,  400— 402).— Selenic  acid 
is  completely  reduced  to  selenious  acid  by  heating  with  hydrochloric 
acid  under  certain  conditions  ;  chlorine  is  liberated,  and  can  be  esti- 
mated by  means  of  potassium  iodide  and  thiosulphate.  The  concen- 
tration of  the  hydrochloric  acid  is  very  important ;  with  a  solution 
containing  less  than  10  per  cent,  by  volume  of  hydrochloric  acid  of 
sp.  gr.  =  1*2,  no  action  takes  place  after  five  minutes'  heating.  Accu- 
rate results  are  obtained  by  employing  a  solution  containing  one-third 
of  its  volume  of  hydrochloric  acid  of  sp.  gr.  1*2,  and  continuing  the 
distillation  until  one-third  of  the  total  volume  in  the  distillation  flask 
has  passed  over.  Not  more  than  0'2  gram  of  selenic  acid  mast  be 
used  for  each  determination.  If  the  strength  of  the  hydrochloric  acid 
is  allowed  to  reach  50  per  cent.,  selenium  comes  over  in  the  distillate. 

E.  C.  R. 

Reduction  of  Selenic  acid  by  Potassium  Bromide  in  Acid 
Solution.  By  Frank  A.  Gooch  and  W.  S.  Scoville  (Zeit.  anorg.  Ghem., 
1895,  10,  256—258,  and  Amer.  J.  Sci.,  1895,  [3],  50,  402—404).— 
Selenic  acid  is  reduced  to  selenious  acid  by  distillation  with  potassium 
bromide  and  sulphuric  acid,  the  completeness  of  the  action  depending 
on  the  amount  of  potassium  bromide  employed,  the  strength  of  the 
sulphuric  acid,  and  the  concentration  of  the  solution  during  the 
distillation.  When  the  distillation  is  continued  too  long,  selenium  is 
liberated,  and  if  an  excess  of  potassium  bromide  is  used,  it  is 
difficult  to  remove  the  liberated  bromine  from  the  distillation  flask 
before  the  reduction  to  selenium  takes  place.  The  best  results  are 
obtained  by  employing  0*25  gram  of  selenic  acid,  20  c.c.  of  dilute 
sulphuric  acid  (1:1),  1  gram  of  potassium  bromide,  and  a  total 
volume  of  60  c.c. ;  the  distillation  is  carried  on  until  the  reduction 
to  selenium  commences,  which  is  usually  the  case  when  the  solution 
in  the  distillation  flask  measures  about  35  c.c.  The  bromine  in  the 
distillate  is  estimated  in  the  usual  manner.  E.  C.  R. 

Estimation  of  Nitrogen  in  Fertilisers  containing  Nitrates. 
By  H.  C.  Sherman  (/.  Amer.  Chem.  Soc,  1895,  17,  567—576).— 
After  studying  the  various  methods  for  the  estimation  of  nitrogen  in 
manures  containing  nitrates,  the  author  arrives  at  the  following 
conclusions.  The  official  (American)  methods  are  perfectly  trust- 
worthy if  the  directions  are  followed  closely  and  the  digestion  with 
acid  is  continued  for  a  short  time  after  the  mixture  has  become  prac- 
tically colourless.  In  analysing  samples  containing  a  considerable 
amount  of  chlorides,  it  is,  however,  advisable  to  use  zinc-dust  and  to 
cool  the  acid  mixture  before  adding  it  to  the  sample.     It  is  best  to 
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digest  for  some  time  at  the  ordinary  temperature  before  adding  the 
zinc.  If  the  amount  of  nitric  nitrogen  is  very  large,  the  boiling  must 
be  continued  a  long  time,  or  else  a  little  permanganate  must  be  added 
to  complete  the  action.  L.  de  K. 

Estimation  of  Small  Quantities  of  Phosphoric  acid  by  the 
Citrate  Method.  By  E.  G.  Runyan  and  Harvet  W.  Wiley  (J.  Amer. 
Chem.  Soc,  1895,  17,  513 — 514). — When  the  amount  of  phosphoric 
acid  is  below  10  per  cent.,  the  very  convenient  and  accurate  citrate 
process  fails  to  give  results  corresponding  with  those  obtained  by  the 
molybdate  method. 

The  authors  now  advise  adding  a  known  amount  of  phosphoric 
acid,  for  instance,  a  solution  of  calcium  phosphate  of  known  strength, 
in  order  to  bring  the  strength  of  the  sample  up  to  between  15  and  30 
per  cent.  The  results,  after  allowing,  of  course,  for  the  added  phos- 
phoric acid,  will  then  be  quite  trustworthy.  L.  de  K. 

Some  Conditions  afifecting  the  accuracy  of  the  Estimation 
of  Potash  as  Potassium  Platinochloride.  By  A.  L.  Winton  (J. 
Amer.  Chem.  Soc,  1895, 17,  453 — 466). — The  author  has  investigated 
the  conditions  under  which  potassium  platinochloride  is  obtained, 
and  has  tabulated  the  results. 

The  most  interesting  result,  from  an  analytical  point  of  view,  is 
that  the  precipitate  obtained  by  adding  platinic  chloride  to  a  concen- 
trated solution  of  a  potassium  salt  consists  chiefly  of  radiating 
crystals,  a  characteristic  form  having  six  arms,  formed  by  the  inter- 
section at  right  angles  of  three  bars.  Numerous  globular  cavities  in 
the  crystals  show  that,  during  their  rapid  formation,  mother  liquor  is 
inclosed  ;  the  compound  is  therefore  difficult  to  free  from  water, 
retaining  some  even  at  160°.  On  the  other  hand,  the  compound  formed 
by  mixing  dilute  solutions  of  tlie  two  metals,  and  then  evaporating, 
crystallises  in  octahedrons,  generally  attached  to  one  another,  forming 
crystalline  plates  ;  these  crystals  are  comparatively  free  from  cavities, 
and  become  very  nearly  anhydrous  after  drying  for  three  hours  at  100°. 

L.  DE  K. 

Estimation  of  Lime  in  Soil.  By  Gr.  Basjle  and  E.  de  Cellis 
(Staz.  Sper.  Agrar.,  1894,  27,  115— 156).— In  determining  the 
amount  of  lime  in  soil,  the  magnesium  carbonate  should  also  be 
estimated  and  the  physical  condition  of  the  carbonates  examined  ; 
the  nature  of  the  predominating  rocks  of  the  surrounding  country 
may  have  to  be  taken  into  account  in  forming  an  opinion  as  to  the 
availability  of  the  lime.  Calcimetry  should  be  employed  in  conjunc- 
tion with  direct  estimation  of  lime  and  of  magnesia  if  present.  The 
error  in  the  calcimetric  method  increases  with  soils  rich  in  lime. 

Carbonic  anhydride  is  best  determined  by  weighing,  employing 
Schrotter's  or  a  similar  apparatus.  For  calcimetry,  Scheibler's  appa- 
ratus is  the  best;  Bernard's  method  is  not  recommended,  but  that  of 
Houdaille  and  Semichon  deserves  attention.  N.  H.  J.  M. 

Volumetric  Estimation  of  Zinc,  and  a  New  Indicator  for 
Perrocyanides.  By  Geoege  C.  Stone  (/.  Amer.  Chem.  Soc,  1895, 
17,    473 — 477). — The   thoroughly   oxidised   solution   of   the    ore    is 
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washed  into  a  500  c.c.  flask,  and  barium  carbonate,  suspended  in 
water,  is  added  until  the  precipitate  of  iron  and  aluminium  hydr- 
oxides rapidly  settle.  After  making  up  to  the  mark,  the  liquid  is 
filtered,  and  aliqnot  portions  are  taken  for  titration.  The  author 
prefers  titrating  the  manganese  only,  by  means  of  the  well-known 
permanganate  method ;  the  joint  amount  of  zinc  and  manganese  is 
titrated  by  means  of  potassium  ferrocyanide. 

It  was  found  necessary  to  obtain  a  suitable  indicator,  as  both 
copper  sulphate  and  uranium  acetate  act  on  the  manganous  ferro- 
cyanide ;  ferric  chloride  was  also  quite  unsuitable.  A  very  weak 
solution  of  cobalt  nitrate  is  free  from  this  objection  ;  it  must  be 
applied  as  follows  :  A  drop  of  it  is  placed  on  a  white  porcelain  plate 
and  a  drop  of  the  solution  under  treatment  is  added  so  that  the  drops 
touch  but  do  not  mix.  The  slightest  excess  of  ferrocyanide  is  indi- 
cated by  a  faint  greenish  zone.  L.  DE  K. 

Volumetric  Estimation  of  Copper.  By  Matteo  Spica  (Staz. 
Sper.  Agrm\,  1894,  26,  593 — 600). — The  copper  solution  is  titrated 
with  a  solution  of  potassium  ferrocyanide  (containing  K4FeCy6  +  3aq 
=  0*0845691  per  cent.),  paper  prepared  with  ferric  chloride  being 
employed  as  indicator.  The  method  gave  results  agreeing  well  with 
those  obtained  by  the  electrolytic  process,  whilst  Borntrager's  method 
(Abstr.,  1894,  ii,  120)  was  found  to  be  unsatisfactory. 

The  presence  of  nickel  does  not  greatly  affect  the  result  if  the 
quantity  is  small ;  but  any  error  from  this  source  may  be  avoided  by 
first  precipitating  the  copper  as  sulphide,  dissolving  the  latter  in  a 
little  nitric  acid,  treating  with  ammonia  and  titrating.  This  process 
has  the  further  advantage  of  rendering  it  unnecessary  to  precipitate 
the  iron  with  ammonia.  A  table  of  results  obtained  by  the  new 
method  is  given.  N.  H.  J.  M. 

Qualitative  Separation  of  the  Metals  of  the  Iron  Group. 
By  C.  L.  Hare  (/.  Amer.  Ghem.  8oc.,  1895,  17,  537— 539).— The 
solution  is  mixed  with  ammonium  chloride,  and  precipitated  with 
excess  of  ammonia ;  after  warming  and  filtering,  the  precipitate  is 
boiled  with  aqueous  soda,  in  which  the  alumina  dissolves,  and  may 
be  identified  by  acidifying  and  reprecipitating  with  ammonia.  The 
insoluble  residue  is  again  boiled  with  soda,  adding  a  few  c.c.  of 
hydrogen  peroxide;  a  yellow  solution  indicates  chromium,  this  is 
acidified  with  acetic  acid,  and  the  presence  of  chromium  confirmed 
by  means  of  lead  acetate.  The  insoluble  residue  is  finally  tested  for 
iron  by  the  ferrocyanide  test. 

The  ammoniacal  solution  is  mixed  with  ammonium  sulphide  (free 
from  polysulphidej,  warmed,  and  filtered,  and  the  precipitate  formed  is 
treated  with  cold,  dilute,  hydrochloric  acid  to  dissolve  manganese  and 
zinc,  which  are  separated  as  usual ;  the  insoluble  residue  is  then  dis- 
solved in  nitro-hydrochloric  acid,  and  after  expelling  the  excess  of  the 
latter  by  heating,  tartaric  acid  is  added,  and  then  a  large  excess  of 
aqueous  soda.  From  this  solution  the  cobalt  is  precipitated  by  a 
current  of  hydrogen  sulphide,  and   the   precipitate  may  be   farther 
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recognised  by  the  borax  bead  test.     On  acidifying  tbe  alkaline  solu- 
tion,  nickel  sulphide  separates,  and  may  then  also  be  tested  with  borax. 

L.    DE    K. 

Qualitative  Separation  of  Chromium  from  Iron.  By  Leopoldo 
GiACOMELLi  {L'Orosi,  1895,  18,  48 — 49). — The  methods  usually  em- 
ployed in  the  separation  of  chromium  from  iron  in  systematic  quali- 
tative analysis,  yield  unsatisfactory  results  when  the  relative  amount  of 
chromium  is  small,  as  the  salts  of  the  latter  are  liable  to  be  carried 
down  with  the  ferric  hydroxide,  or  retained  by  the  ferric  oxide.  The 
chromium  is  best  separated  by  oxidising  the  ammonia  precipitate 
containing  only  the  mixed  ferric,  chromium,  and  aluminium  hydr- 
oxides with  a  few  drops  of  nitric  acid,  and  a  crystal  or  two  of  potas- 
sium chlorate ;  the  precipitate  should  be  fairly  well  dried  in  a  capsule 
before  the  addition  of  the  oxidising  agent,  and  the  heating  with  the 
latter  continued  until  the  evolution  of  chlorinous  fumes  ceases.  The 
chromium  being  thus  oxidised  to  chromic  acid,  the  iron  and  alumina 
can  be  precipitated  as  hydroxides  with  ammonia  from  the  aqueous 
solution,  and  separated  by  means  of  caustic  soda  in  the  usual  way, 
whilst  the  chromic  acid  can  be  recognised  in  the  filtrate  by  means  of 
lead  acetate  after  acidification  with  acetic  acid.  Jn.  W. 

Estimation  of  Benzene  in  Illuminating  Gas.  By  William 
A.  NoYEsandW.K  Blixks  (J.Amer.  C/iem.  ^oc,  1894,  16,697—698). 
— One  hundred  c.c.  of  gas  is  measured  ia  a  Bunte  burette,  best  with 
a  side  tube  or  bottle  attached  below,  so  that  the  gas  is  brought  to 
atmospheric  pressure.  The  water  is  then  completely  removed  from 
the  cup  above,  and  the  water  in  the  burette  is  driven  down  to  the 
lower  stopcock  as  usual,  for  the  introduction  of  reagents.  Two  or 
three  c.c.  of  absolute  alcohol  is  poured  into  the  cup,  and  allowed  to 
enter  the  burette  1  c.c.  at  a  time,  care  being  taken  that  the  walls  of 
the  burette  are  thoroughly  moistened  with  it.  After  withdrawing 
the  alcohol  in  the  usual  manner,  2  or  3  c.c.  of  water  is  admitted  above 
and  withdrawn  below,  and  more  water  is  then  admitted  until  the  gas 
is  brought  to  the  original  pressure.  The  difference  between  the  two 
readings  represents  the  benzene  vapour  which  has  been  absorbed  by 
the  alcohol.  L.  de  K. 

Densimetric  Estimation  of  ^Z-Glucose  in  Urine.  By  Theodor 
LoHNSTEiN  (Pflugers  Archiv,  1895,  62,  82 — 110). — The  multiplicator 
in  Roberts'  method  of  sugar  estimation  is  not  a  constant,  but  varies 
witli  the  specific  gravity  of  urine  free  from  sugar,  with  the  percentage 
of  sugar,  and  with  the  temperature.  The  removal  of  the  yeast  also 
makes  a  difference. 

If  p  =  amount  of  sugar, 

t  =  temperature  at  which  the  sp.  gr.  is  taken, 
S'  =  sp.  gr.  of  urine  free  from  sugar, 
p  =z  percentage  volume. 
/  =  Robert's  factor, 

and  the  yeast  remain  in  suspension. 

/  =  234  -  3  (p  _  3)  +  .  (^  _  20)  -h  487    S'  -  1'02) 
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From  this  equation  it  follows  that  if  p  varies  from  0  to  10,  t  from 
15°  to  25°,  and  s  from  I'Ol  to  I'OS,  /will  vary  from  2223  to  244. 
There  is  thus  a  possible  error  of  5  per  cent.,  although  for  most 
average  cases  the  number  234  is  pretty  near. 

If  Si  =  sp.  gr.  of  the  urine  +  yeast  before  fermentation, 
Ss  =  „  „  „  after  „ 

t\  and  to  =  the  respective  temperatures  at  Tvhich  Si  and  S2 

are  observed. 
Vi  =  volume  of  original  urine. 
^2  =  5,  urine  after  the  addition  of  yeast, 

then       j;  =  [S,  -  S2  +  0-002  (^1  -  4)]  X  234   if    t^  lies   between 
15°  and  20°, 

and  =  [Si  -  So  +  0'003  (^1  -  ^2)]  x  234   if   to   lies   between 

20°  and  25°. 

also       Si  =  S2  +  ^'  ~  ^^- 


6 
A  better  value  for  jp  is  the  following. 

^-^VS.-S    ,;  0-0002  (^1-^2)1  ., 

Si  and  S2  should  be  known  to  three  decimal  places. 
By  such  equations,  the  percentage  of  sugar  can  be  estimated  to 
01  per  cent.  W.  D.  H. 

The  Polarising  Microscope  and  Zeiss'  Refractometer  applied 
to  Butter  Analysis.  By  Carlo  Besana  {Staz.  Sper.  Agrar.,  1S94, 
26,  601 — 604). — By  means  of  the  polarising  microscope,  5  per  cent, 
of  margarine  in  butter  can  be  detected ;  but  butter  which  has  been 
melted,  and  old  batter,  give  rise  to  an  appearance  similar  to  that 
caused  by  margarine,  so  that  the  method  can  only  be  utilised  for 
establishing  the  purity  of  butter. 

As  regards  Zeiss'  refractometer,  determinations  should  be  made  at 
a  definite  temperature  (35°  is  couvenient),  as  rise  of  temperature 
lowers  the  refractive  indices ;  the  temperature  should  be  maintained 
constant  during  the  experiment  by  means  of  a  current  of  water. 
One  hundred  and  eight  samples  of  butter  gave  at  this  temperature 
the  average  result  =  46,  the  maximum  and  minimum  limits  being 
respectively  47  and  44*8.  Commercial  margarine  showed  from  50  to 
51 ;  cocoa  fat,  38'2 ;  olive  oil,  57  ;  and  sesame  oil,  62.  No  effect  on 
the  result  seemed  to  be  caused  by  the  butter  being  rancid.  Con- 
sidering the  comparatively  slight  differences  in  the  refractive  indices 
of  butter  and  margarine,  a  considerable  admixture  of  the  latter  has 
but  little  effect  on  the  result.  Samples  of  butter  w^hich  give  results 
lower  than  46  may  be  considered  genuine  ;  in  others,  the  volatile  acids 
should  be  determined.  N.  H.  J.  M. 

Estimation  of  Volatile  and  Insoluble  acids  in  Butter.  By 
W.  H.  Beal  (/.  Amer.  Chem.  Soc,  1894,  16,  673— 676).— 2*5  grams 
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of  the  clear  butter  fat  is  introduced  into  a  long,  narrow,  200  c.c. 
Erlenmejer  flask.  Saponification  is  accomplished  by  adding  2  c.c.  of 
aqueous  potash  (1 — 2),  and  5  c.c.  of  95  per  cent,  alcohol  and  boiling, 
using  a  reflux  condenser  ;  five  minutes  is  amply  sufficient.  The  spirit 
must  then  be  removed  by  means  of  a  filter  pump  (Nilson,  Abstr.,  1889, 
801).  The  soap  is  dissolved  in  30  c.c.  of  hot  water,  and  decomposed 
with  20  c.c.  of  20  per  cent,  phosphoric  acid ;  the  volatile  acids  are 
then  driven  off  in  a  current  of  steam  generated  by  boiling  about 
700  c.c.  of  water  in  a  litre  flask,  but  in  order  to  prevent  accumulation 
of  liquid  in  the  Erlenmeyer  flask,  the  contents  of  the  latter  should 
be  kept  boiling  by  means  of  a  spirit  lamp.  The  cooling  apparatus 
consists  of  a  deep  trough,  through  which  pass  one  or  more  glass 
spirals,  fitted  by  india-rubber  corks,  and  the  distillate  is  collected  in 
B.  wide-mouth  Erlenmeyer ,  flask,  marked  at  500  c.c,  and  carrying 
a  funnel  with  a  small  filter.  The  distillate  is  finally  titrated,  as 
usual,  with  N/10  soda  and  phenolphthalein.  When  the  distillate 
amounts  to  500  c.c,  it  may  be  taken  for  granted  that  all  the 
volatile  acids  have  passed  over,  but  by  way  of  extra  precaution 
another  50  c.c.  may  be  distilled  off  and  titrated  separately.  To 
collect  the  insoluble  acids,  the  condenser  and  connections  are  rinsed 
back  with  boiling  water  into  the  distilling  flask  ;  after  cooling,  the 
ficid  liquid  is  filtered  through  the  same  filter,  and  the  washing 
and  cooling  is  repeated  until  all  the  phosphoric  acid  is  removed. 
The  filter  is  then  extracted  with  boiling  alcohol,  which  is  allowed  to 
run  into  the  distilling  flask.  After  expelling  the  alcohol  and  drying 
the  fatty  acids  at  100°,  they  are  weighed.  L.  de  K. 

Untnistworthiness  of  Creamometers  for  the  Estimation  of 
Pat  in  Pasteurised  Milk.  By  Paul  Cazeneuve  and  E.  Haddon 
(Bull.  Soc.  Chim.,  1895,  [3],  13,  500— 502).— It  is  generally  admitted 
that  the  cream  in  boiled  milk  cannot  be  accurately  estimated  by 
means  of  the  creamometer,  but  no  exact  experiments  seem  to  have 
been  made  on  this  point,  nor  any  with  milk  sterilised  by  the  well- 
known  methods. 

The  authors  find  that  milk  sterilised  by  Pasteur's  method  at 
70 — 75°^  or  80°,  yields,  at  most,  half  its  cream,  even  after  27  hours, 
but  that,  when  sterilised  at  100°  or  115°  by  Cazeneuve's  method  (this 
vol.,  ii,  120),  out  of  contact  with  the  air,  it  yields  practically  the 
whole  of  its  cream  in  the  usual  way. 

The  boiling  of  milk  in  the  open  air  probably  causes  the  oxidation 
and  partial  coagulation  of  the  casein,  and  so  leads  to  the  retention  of 
-the  fat.  Jn.  W. 

Estimation  of  Urea  in  Blood  and  Tissues.  By  Maurice  Kauf- 
MANN  (Compt.  rend.  Soc.  Biol.,  1895,  145 — 147). —  Grehant's  method  of 
•estimating  urea  consists  in  extracting  the  blood  or  tissues  with 
alcohol,  evaporating  the  alcoholic  extract,  and  decomposing  the  urea 
in  the  residue  with  Millon's  reagent  ("  mercure  nitreux  ")  into  equal 
volumes  of  carbonic  anhydride  and  nitrogen  in  the  vacuum  of  a  mer- 
curial pump.  Other  extractives  are  not  thus  broken  up.  The  results 
.-are  described  as  very  satisfactory.  W.  D.  H. 
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Estimation  of  Urea  in  Animal   Organs  and   Liquids.     By 

Bernhard  Schondorff  {Pfliigers  Archiv,  1895,  62,  1 — 57). — After  a 
review  of  previous  work  on  the  subject  of  the  estimation  of  urea, 
experiments  are  recorded  which  led  to  the  following  conclusions.  The 
amido-acids,  glycocine,  alanine,  leucine,  sarcosine,  taurine,  tyrosine, 
metamidobenzoic  acid,  and  aspartic  acid  give  off  all  their  nitrogen 
when  treated  by  the  Kjeldahl  process.  They  are  not  precipitated  by 
a  mixture  of  phosphotungstic  and  hydrochloric  acids  ;  when  heated 
with  phosphoric  anhydride  at  150°,  they  do  not  give  off  nitrogen  ;  at 
230°,  however,  they  give  off  all  their  nitrogen,  except  taurine,  for 
which  a  temperature  of  240°  is  necessary ;  and  when  heated  with  an 
alkaline  solution  of  barium  chloride  at  150°,  only  traces  of  carbonic 
anhydride,  coming  within  the  limits  of  experimental  error,  are 
evolved. 

Urea  is  completely  decomposed  into  carbonic  acid  and  ammonia  by 
four  and  a  half  hours'  heating  at  150°.  By  heating  with  phosphoric 
anhydride  at  150°,  it  yields  all  its  nitrogen  ;  by  heating  at  150°  with 
alkaline  solution  of  barium  chloride  in  a  sealed  tube,  the  full  amount 
of  carbonic  anhydride  is  obtained. 

The  substances  of  the  uric  acid  group  (uric  acid,  allantoin,  allo- 
xantine,  caffeine,  xanthine,  guanine)  are  insoluble  in  absolute  alcohol, 
and  are,  with  the  exception  of  allantoin  and  alloxantine,  completely 
precipitated  from  their  solutions  by  the  mixture  of  phosphotungstic 
and  hydrochloric  acids. 

Creatine  is  almost  insoluble  in  absolute  alcohol,  and  is  not  precipi- 
tated by  the  acid  mixture  (see  below).  On  heating  a  solution  for  ten 
hours  with  dilute  acetic  acid,  it  is  converted  into  creatinine,  and  is  then 
precipitable  by  the  acid  mixture  to  the  extent  of  74  per  cent.  By  heat- 
ing with  phosphoric  anhydride  at  150°,  it  yields  1  mol.  of  ammonia, 
splitting  up  into  methylhydantoin  and  ammonia.  By  heating  with 
alkaline  barium  chloride  solution,  it  splits  up  into  sarcosine  and  urea, 
so  that,  therefore,  on  analysis,  1  mol.  of  carbonic  anhydride  and 
2  mols.  of  ammonia  are  obtained.  By  heating  with  phosphoric  anhy- 
dride at  150°,  creatine  yields  1  mol.  of  ammonia,  and  with  alkaline 
barium  chloride  solution  at  150°,  1  mol.  of  carbonic  anhydride,  whilst 
urea  under  the  same  circumstances  yields  2  mols.  of  ammonia  and 
1  mol.  of  carbonic  anhydride  respectively.  In  estimating  urea  by 
this  method,  it  is  necessary  that  creatine  should  be  absent. 

Creatinine  is  completely  precipitable  from  an  aqueous  solution  by 
a  mixture  of  phosphotungstic  and  hydrochloric  acid.  By  heating 
with  alkaline  barium  chloride  solution  at  150°,  it  behaves  like 
creatine,  but  with  phosphoric  anhydride  there  is  only  an  incomplete 
decomposition. 

The  method  devised  from  such  experiments  for  the  estimation  of 
urea  in  blood  and  other  animal  fluids  is  as  follows :  the  proteid  and 
extractives  are  first  precipitated  by  the  acid  mixture.  In  the  case 
of  organs,  these  are  finely  minced,  and  extracted  with  alcohol ;  the 
extract,  after  acidification  with  acetic  acid,  is  evaporated  to  dryness 
at  50°,  and  the  residue  taken  up  with  alcohol  and  again  evaporated 
to  dryness.  The  residue  is  then  taken  up  with  hot  water,  and  the 
acid   mixture  added.      In  either  case,  the  precipitate  produced 
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filtered  off,  the  filtrate  made  alkaline  with  powdered  lime,  and  in  it 
the  total  nitrogen,  the  nitrogen  evolved  by  heating  at  150°  with 
phosphoric  anhydride,  and  the  carbonic  anhydride  obtained  by  heat- 
ing with  alkaline  barium  chloride  solution  at  150°  are  estimated,  and 
the  results  compared  ;  there  should  be  1  mol.  of  carbonic  anhydride 
to  2  mols.  of  ammonia. 

The  acid  mixture  has  the  following  composition  :  100  c.c.  of  hydro- 
chloric acid  (sp.  gr.  1'124),  or  an  equivalent  quantity  of  sulphuric 
acid,  is  placed  in  a  litre  flask,  which  is  then  filled  up  with  phospho- 
tungstic  acid  solution.  W.  D.  H. 

Detection  of  Creatinine  in  Urine.  By  William  Oechsner  de 
CoNiNCK  (Compt.  rend.  Soc.  Biol.,  1895,  111 — 112). — The  coloration 
produced  in  pathological  urine  by  the  addition  of  sodium  nitroprusside 
and  sodium  hydroxide  may  be  due  not  only  to  creatinine  but  also  to 
acetone.  W.  D.  H. 

Morphine  Reactions.  By  Gustave  Bbutlants  (Bull.  Soc.  Ghim., 
1895,  [3],  13,  497— 500).— In  addition  to  the  well-known  violet 
coloration  with  sulphomolybdic  acid,  a  green  coloration  may  be  pro- 
duced by  varying  the  conditions  of  reaction.  In  either  case,  the 
alkaloid  is  dissolved  in  concentrated  sulphuric  acid  ;  to  obtain  the 
violet  coloi'ation,  a  drop  of  the  cold  solution  is  mixed  on  a  white  tile 
with  a  drop  of  the  reagent  (0*01  gram  of  ammonium  molybdate  per 
c.c),  whilst,  to  obtain  the  green  coloration,  the  morphine  solution  is 
previously  heated  for  a  few  minutes  on  a  water  bath.  Both  colora- 
tions are  changed  to  orange  by  the  addition  of  a  crystal  of  nitre. 

Similar  colour  reactions  are  given  by  the  other  opium  alkaloids. 

The  iodic  acid  test  may  be  modified  by  adding  the  solid  acid  to  a 
solution  of  morphine  in  concentrated  sulphuric  acid  at  100° ;  a  lilac 
coloration  is  formed,  changing  to  red  and  slowly  disappearing  ;  or, 
with  larger  quantities  of  iodic  acid,  a  red  coloration  is  produced  at 
once.  Jn.  W. 

Estimation  of  Albumin  in  Cow's  Milk.  By  L.  L.  van  Slyke 
(/.  Amer.  Chem.  Soc,  1894,  16,  712 — 715). — Estimation  of  Casein. — 
Ten  grams  of  milk  is  diluted  with  90  c.c.  of  water  at  40 — 42°,  mixed 
with  1'5  c.c.  of  10  per  cent,  acetic  acid,  and  the  mixture  stirred  with 
a  glass  rod  and  allowed  to  remain  for  about  five  minutes.  The 
coagulated  casein  having  been  first  washed  by  decantation,  and  then 
a  few  times  on  a  filter,  the  filter  and  contents  are  treated  for  nitrogen 
by  the  Kjeldahl  process.  The  author  uses  the  factor  6*25  for  the 
calculation  of  the  nitrogen  to  casein. 

Estimation  of  Albumin. — The  filtrate  from  the  casein  is  placed  in  a 
boiling  water  bath  for  10  or  15  minutes.  The  precipitate,  after 
washing,  is  then  also  treated  by  Kjeldahl's  method.  The  same  factor 
is  used. 

Remaining  Nitrogenous  Compounds. — The  author  prefers  to  take 
these  by  difference,  by  subtracting  from  the  amount  of  total  nitrogen 
compounds  (determined  by  Kjeldahl's  method)  the  sum  of  the  casein 
and  albumin.  L.  dk  K. 
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Refractometric  Observations.  By  Jav  F.  Eijkman  {Bee.  Trav. 
Ghim.,  1895,  14,  185—202;  compare  Abstr.,  1894,  ii,  173).— The 
author  has  determined  the  refractive  indices  for  the  hydrogen  lines 
a  and  yS  and  A  of  a  large  number  of  organic  substances,  each  being 
examined  at  two  temperatures  differing  by  30°  to  125°. 

At  high  temperatures,  Gladstone  and  Dale's  molecular  refraction 
formula  gives  too  low  values,  whilst  Lorenz's  expression  gives  too 
high  values ;  it  should  therefore  be  possible  to  obtain  a  molecular 
refraction  formula  which  should  give  concordant  values  at  all  tempera- 
tures. By  calculating  from  the  experimental  numbers  now  obtained, 
the  author  finds  that  the  results  are  best  represented  by  the  expres- 
sion (7^"  —  l)M/(7^  +  0*4),  in  which  n  is  the  refractive  index,  and  M 
the  molecular  volume,  and  he  therefore  proposes  to  take  this  expres- 
sion as  the  molecular  refraction.  If  the  new  formula  is  employed, 
the  agreement  between  the  observed  and  calculated  molecular  refrac- 
tions becomes  very  close,  and  the  dispersion  equivalent  for  the 
increment  of  an  homologous  series,  CHo,  acquires  a  constant  value. 

W.  J.  P. 

Molecular  Origin  of  the  Absorption  Bands  of  Salts  of 
Cobalt  and  Chromium.  By  Alexandee  L.  ;^tard  {Comjpt.  rend.y 
1895,  120, 1057 — 1060). — Violet  solutions  of  chromium  sulphate  and 
nitrate,  and  of  chrome  alum,  exhibit  a  fine  absorption  band  in  the 
red,  A,  =  G78 — 670.  Addition  of  a  nitrite  changes  the  colour  of 
these  solutions  to  lilac,  and  an  arsenate  turns  them  green,  but  the 
above  characteristic  band  remains  in  the  absorption  spectrum,  and  is 
only  shifted  a  little  towards  the  red,  X  =  QS7 — 680.  Chromic  acid 
in  concentrated  solution  also  shows  this  band.  On  the  other  hand, 
anhydrous  chromyl  chloride,  potassium  chromate  and  dichromate, 
and  roseochromic  sulphate  give  no  distinct  band.  The  blue  chromium 
potassium  oxalate  gives  absorption  bands  in  the  red  at  X  =  700 — 693 
and  \  =  732—729. 

The  red  solution  of  cobalt  sulphate  gives  a  band,  \  =  654 — 650, 
and  the  red  solution  of  cobalt  chloride  a  band,  \  =  667 — 642.  If 
these  solutions  are  turned  blue  by  heating  and  adding  a  little  con- 
centrated hydrochloric  acid,  two  additional  bands  appear  in  the  red, 
but  the  bands  of  the  red  solutions  still  remain  visible. 

The  author  concludes  that  the  absorption  bands  of  the  chromium 
and  cobalt  compounds  are  not  due  to  the  atoms  of  the  metals,  but  to 
the  internal  arrangement  of  the  molecules.  As  these  absorption 
spectra  resemble  in  character  those  of  the  rare  earth  and  of  uranium 
compounds,  the  hypothesis  that  each  band  in  the  spectrum  of  a  rare 
earth  corresponds  with  some  element,  is  not  necessarily  true. 

H.  C. 

Anomalous  Rotatory  Dispersion  of  Malic  acid.  By  Kaffaele 
Nasini  and  G.  Gennari  (Gazzetta,  1895,  25,  i,  417— 438).— Employing- 
a  Landolt-Lippich   polarimeter,   fitted  with  the  ray-filters   recently 
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described  by  Landolt  (Abstr.,  1895,  ii,  1).  the  authors  have  examined 
the  rotatory  dispersion  of  malic  acid  dissolved  in  various  solvents, 
under  different  conditions  of  concentration  and  temperature ;  the 
mean  wave-lengths,  n/n,  in  millionths  of  a  millimetre  of  the  various 
rays  employed,  are  665-9,  591*9,  553-0,  448'5,  and  448-2.  In  a  4-6  per 
cent,  aqueous  solution  at  20°,  the  specific  rotation  for  all  these  rays  is  a 
laevo  one;  for  red  light  of  nfi  =665-9,  the  value  [a]  =  —  1'87°, 
whilst  for  /i/i  =  448*2  [a]  =  —2-51°;  as  the  concentration  increases, 
the  temperature  remaining  the  same,  the  solutions  become  more  and 
more  dextrorotatory,  until  in  a  728  per  cent,  aqueous  solution,  the 
values  of  [a]  for  the  above  wave-lengths  become  -fl'80°  and  +6-39° 
respectively.  At  intermediate  concentrations,  the  solutions  become 
inactive  for  one  or  other  wave-length  of  light,  although  the  particular 
solution  for  which  [a]  =  0  for  light  of  one  wave-length  is  strongly 
active  towards  a  different  coloured  light. 

As  the  temperature  of  the  solution  rises,  the  value  of  [a]  becomes 
more  negative ;  thus  at  7°  a  33'24  per  cent,  aqueous  solution  has  a 
specific  rotation  of  [a]  =  -|-0-44°  for  the  ray  u/t  =  665-9,  and  of 
-i-2*63°  for  the  ray  ^/t  =  448-2,  whilst  at  41*5°  these  rotations  become 
-5-96°  and  -5-84°  respectively. 

The  addition  of  boric  acid  to  the  solution  acts  in  the  same  way  as 
fi  rise  in  temperature.  Malic  acid  has  nearly  the  same  specific  rota- 
tion in  both  methylic  and  ethylic  alcohols,  and  the  variation  in 
rotation  with  varying  concentration  is  of  much  the  same  kind  as 
•when  water  is  the  solvent ;  the  solutions  are,  however,  much  more 
laevorotatory  than  aqueous  solutions.  The  same  seems  to  hold  for 
propylic  alcohol  and  acetone,  although  the  laevorotation  is  not  so  high 
as  when  the  solvent  is  methylic  or  ethylic  alcohol. 

A  number  of  solutions  of  sodium  malate  were  examined,  showing 
that  the  specific  rotations  for  light  of  various  wave-lengths  change  in 
ranch  the  same  way  as  with  the  acid  itself.  The  dispersion  coefficients 
of  aqueous  solutions  of  malic  acid  change  very  irregularly  w^ith  the 
concentration,  whilst  those  for  sodium  malate  vary  much  less  with 
the  concentration. 

After  a  full  discussion  of  these  anomalies,  the  authors  are  unable 
to  furnish  any  explanation  of  them  ;  they  can  hardly  be  due  to  changes 
in  the  degree  of  ionisation,  malic  acid  being  so  slightly  dissociated  in 
aqueous  solution.  There  is  also  no  evidence  indicating  the  existence 
of  hydrates  or  polymerides  in  solution,  as  cryoscopic  determinations 
show  that,  in  concentrated  aqueous  solutions  malic  acid  has  the 
normal  molecular  weight.  W.  J.  P. 

New  Examples  of  the  Superposing  of  the  Optical  Effects 
of  Two  Asymmetric  Carbon  Atoms.  By  Philippe  A.  Guye  and 
C.  GotJDET  {Gompt  rend.,  1895,  121,  827— 829).— The  amylic  amyl- 
Hcetateof  the  formula  OHMeEt-CHa'CHz-COO-CHs-CHMeEt  contains 

*  * 

two  asymmetric  carbon  atoms,  each  of  which  should  behave  towards 

polarised  light  as  though  bhe  rest  of  the  molecule  were  inactive 
(Abstr.,  1895,  ii,  149).  The  authors  have  prepared  compounds  of 
the  above  formula  from  (a)  a  mixture  of  dextrorotatory  amylacetic 
acid  and  racemic  amylic  alcohol,  (6)  a  mixture  of  racemic  amylacetic 
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acid  and  laevorotatory  amylic  alcolio],  and  (c)  a  mixture  of  the 
dextrorotatory  acid  and  the  leevorotatorj  alcohol.  The  first  com- 
pound has  the  rotation  [a]D  =  -f  4*36,  and  the  second  [a]D  =  4-154, 
Theoretically,  therefore,  that  of  the  third  should  be  +4'36  -{-1*54  = 
4-5-90,  and  the  number  actually  found  was  [a]^  =  -f-5"64,  in  close 
agreement  with  the  theory. 

The  amylic  amylmalonate,  (7HMeEt-CH2-CH(COO-CH2-CHMeEt)2, 

contains  three  asymmetric  carbon  atoms.  Compounds  of  this  formula 
were  prepared  from  (a)  dextrorotatory  amylmalonic  acid  and  racemic 
amylic  alcohol,  (&)  racemic  amylmalonic  acid  and  h\)vorotatory  amylic 
alcohol,  and  (c)  dextrorotatory  amylmalonic  acid  and  leevorotatory 
amylic  alcohol.  The  first  compound  has  the  rotation  [ajo  =  -f  6'IQ, 
and  the  second  [ajp  =  -i-348.  The  rotation  of  the  third  should 
therefore  be  -f9*58,  and  the  number  actually  found  was  [a]jj  = 
+  9'68,  the  theory  being  thus  again  confirmed.  H.  C. 

Optically  Active  Derivatives  of  Succinic   acid.      By  Paul 

Walden  {Zelt.  physihal.  Ghem.,  1895,  17,  245—266). — The  product  of 
asymmetry,  P,  of  a  substance  containing  four  groups  of  molecular 
weights  ^1,  ^25  f/sj  and  g^,  attached  to  one  asymmetric  carbon  atom,  is 
obtained  from  the  equation 

p  _  (lyi  —  <72) (<7i  —  (Jz) {Q\  —  gi) (ifi  —  9i) ((f2  — 174) fa  —  g4)(l sin  a)°  ^ 

(gi  +  92  +  93  -\-  gtY 

omitting  the  constant  term  (Zsina)^,  the  product  of  asymmetry  is 
supposed  by  Guye  and  his  supporters  (Abstr.,  1893,  ii,  561)  to  be  a 
measure  of  the  rotatory  powers  of  optically  active  organic  substances. 
The  author  has  prepared  a  large  number  of  derivatives  of  malic  and 
succinic  acids,  and  shows  that  in  the  several  series  of  compounds  thus 
obtained,  the  product  of  asymmetry  does  not,  in  most  cases,  even 
indicate  correctly  whether  the  specific  rotation  of  a  substance  will 
increase  or  decrease  when  the  mass  g  of  one  of  the  four  groups  is 
altered  by  substitution.  Thus  the  specific  rotations  [a]j),  and  the 
molecular  rotations  [M]d,  of  many  of  the  substances  mentioned  in 
the  accompanying  table  should  be  negative  in  sign,  judging  by  the 
products  of  asymmetry,  whilst  others  which  should  be  either  laQvo- 
rotatory  or  inactive  are  highly  dextrorotatory. 

An  inspection  of  the  table  shows  that  the  ethereal  salts  of  malic 
acid  are  dextrorotatory,  the  specific  rotation  rising  as  the  mass  of  the 
alkyl  group  increases,  until  the  maximum  is  attained  at  about  the 
propylic  salt ;  the  amides  are  more  losvorotatory  than  the  salts,  and 
their  specific  rotation  increases  with  the  mass  of  the  substituted 
amidogen.  The  alkylic  salts  of  the  substituted  malic  acids  are  Icevo- 
rotatory,  and  have  about  double  the  specific  rotations  of  the  parent 
alkylic  malates ;  the  derivatives  of  chlorosuccinic  and  bromosuccinic 
acids  prepared  from  laevo-derivatives  of  malic  acid  are  all  highly 
dextrorotatory,  and  the  specific  rotations  of  the  bromo-compounds 
are  higher  than  those  of  the  corresponding  chloro-derivatives.  Iso- 
merides,  or  two  compounds  which  contain  groups  of  approximately 
the  same  mass,  although  of  different  kind,  have  not  the  same  rota- 
tory powers.     Two  substances  of  the  same  molecular  weight,  differ- 
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Hb. 

[M]^. 

d. 

n. 

R. 

Subsfance. 

Observ. 

Cale. 

Dimethylic  malate 

-  6-85° 

-11-10° 

1  -2317 

1  -4125 

34-78 

34  -98 

Diethylic          „      

-10-18 

-19-35 

1  -1294 

1  -4362 

44-00 

44-18 

Dipropylic       ,,      

-11-62 

-25-32 

1  -0745 

1  -4380 

53-26 

53-40 

Diisopropylic  malate, .  , . 

-10-41 

-22-69 

1-076 

— 

— 

— 

Diisobutyric         „      .... 

-lL-14 

-27-39 

1  -0418 

1 -4392 

62-14 

62-60 

])iaiiiylic               „     .... 

-  9-92 

-27-19 

1-079 

1-4438 

71-48 

71  -80 

Dicaprylic            „      .... 

-  6-92 

-24-77 

0-9761 

1  -4500 

98-57 

99-42 

Dimethylic  acetylmalate 

-22-92 

-46-76 

1-1975 

1  -4318 

44-17 

44-52 

,,           propionylma- 

-22-94 

— 

— 

— 

— 

— 

late 

„           bntjroylma- 

-22-44 

-52-07 

1  -1317 

1  -4342 

53-41 

53  -73 

late 

„           isobutyroyl- 

-22-36 

-51-86 

1-1255 

1 -4310 

53-35 

53-73 

malate 

„           isovaleroyl- 

-22 -.39 

-55-07 

1  -1034 

1 -4350 

58-18 

58  -34 

malate 

„          chloracetyl- 

-23-30 

-55-56 

1  -3862 

1-4530 

49-35 

49-48 

nialate 

„           bromacetyl- 

-22-40 

-  63  -38 

1  -5072 

1  -4680 

52-20 

52-41 

late 

Diethylic  acetylmalate . . 

-22-52 

-  52  -25 

1  -1168 

1-4295 

53-61 

53-73 

,,         propioiiylnia- 

-22-20 

-54-62 

1 -0958 

1  -4308 

58-09 

58-33 

late 

„         butyroylmalate 

-22-22 

-57-78 

1-0736 

1  -4315 

62-75 

62-94 

5,        isobutyroyl  ma- 

-21-99 

-57-17 

1  -0688 

1  -4285 

62-65 

62-94 

late 

,,         isovaleroylma- 

late 
„         bromacetylma- 

late 
„         bromopropio- 

-22-07 

-60-46 

1  0605 

1  -4338 

67  -26 

67-55 

-22-48 

-69-92 

1  -3936 

1  -4610 

01-24 

61-61 

-22-48 

-73-05 

1  -3325 

1  -4561 

66-31 

m  -22 

iiyl  malate 

,,         bromobutyroyl- 

-24-7G 

-83-93 

1  -3059 

1  -4568 

70-68 

70 -82^ 

molate 

„         bromisobuty- 

-22-57 

-76-50 

1  -2850 

1-4520 

71-17 

70-82 

Toylmalate 

„         ethoxysuccin- 
ate 
Dipropylic  acetylmalate . 

-  1-44 

-   3-13 

1-1015 

1-4320 

54  -10 

53-55 

-22-85 

-59-40 

1 -0724 

1-4315 

62-82 

62  -94 

„          chloracetyl- 

-23-52 

-69-26 

1  -1566 

1  -4465 

67-96 

67  -88 

malate 

„          butyroylma- 

-22-40 

-64-50 

1  -0417 

1  -4348 

72-11 

72-15 

late 

„          isoTaleroylma- 

-21-68 

-65-47 

1  0263 

1  -4352 

76-81 

76-75 

late 

„          bi'omacetyl- 

-22-24 

-75-41 

1-3150 

1  4608 

70-71 

70-82 

malate 

Diisobutyric  acetylmalate 

-21-88 

-63-01 

1-0362 

1  -4330 

72-32 

72-15 

„            butyroylma- 
late 
„           isoraleroyl- 

-21-68 

-68-52 

1  -0146 

1  -4352 

81-30 

81-35 

-19-91 

-65-70 

1  -0045 

1  -4353 

85-78 

85  -96 

malate 

J,           bromacetyl- 

-20-38 

-74-80 

1  -2022 

1  -4520 

82  -36 

80  -03 

malatc 
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Siibstancc. 

Wd. 

[M]^. 

d. 

a. 

R. 

Obsery. 

Calc. 

Chlorosuccinic  chloride. . 

-t-29-53 

+  55  -93 

1  -5002 

1  -4840 

36-12 

36-73 

Dimetliylic  chlorosuccin- 

+  41-42 

+  74-76 

1  -2555 

1-4436 

38-16 

38-40 

ate 

Diethyl ic  elilorosuccinate 

+  27-50 

+  57  -33 

1  -1493 

1 -4372 

47-55 

47-61 

Dipropylic            „ 

+  25-63 

+  60-61 

1  -0925 

1-4412 

57  19 

56-82 

Diisobutyric  elilorosuc- 

+ 21-57 

+  57 -05 

1  -0524 

1  -4403 

66-28 

66-03 

cinate 

Diamylic  chlorosuccinate 

+  21-56 

+  63  -07 

1 -0319 

1  -4436 

75-24 

73-23 

Dimethylic  bromosuccin- 

+  51-18 

+ 114  -37 

I  -5050 

1  -4618 

41-32 

41-33 

ate 

. 

Diethylic  bromosuccinate 

+  40-96 

+ 103  -63 

1-3550 

1-4550 

50-66 

50-54 

Dipropylic  bromosuccin- 

+ 38-05 

+ 106  -9 

1  -3010 

1  -4592 

59-07 

59-74 

ate 

Diisobutyric  bromosuc- 

+ 23-56 

+  72-80 

1  -2394 

1-4580 

68-03 

68-94 

cinate 

ently  distributed  in  the  two  cases  between  the  four  molecular  groups, 
have  sometimes  nearly  the  same,  and  sometimes  very  different  rotatory 
powers ;  in  some  cases,  a  considerable  alteration  in  the  mass  of  a 
group  causes  only  a  very  small  change  in  the  rotatory  power. 

In  addition  to  the  specific  and  molecular  rotations  of  the  various 
substances  determined  at  20°,  the  table  gives  the  densities  tZ,  at  20° 
referred  to  water  at  0°,  and  the  refractive  indices  n^  for  the  D  line 
at  20°,  together  with  the  observed  and  calculated  molecular  rotations 
R,  obtained  from  Grladstone's  formula.  W,  J.  P. 


Optically  Active  Derivatives  of  Phenylacetic  acid  :  Optical 
Superposition.  By  Paul  Walden  (ZeiY.  physikal.  Ghem.,  1895,  17, 
705 — 724  ;  compare  preceding  Abstr.). — Starting  with  mandelic  acid, 
in  which  the  four  groups  attached  to  the  asymmetric  carbon  atom 
have  the  masses  77,  45,  17,  and  1,  the  author  has  prepared  and  ex- 
amined the  rotatory  powers  of  a  number  of  derivatives  in  which  the 
masses  of  the  above  four  groups  vary;  from  the  data  thus  obtained, 
the  author  shows  that,  as  in  the  case  of  the  malic  acid  derivatives, 
ilie  product  of  asymmetry  affords  no  criterion  of  the  rotatory  power, 
and  deduces  conclusions  similar  to  those  st*ated  in  the  preceding  ab- 
stract. The  carboxyl  group  in  mandelic  acid  is  of  practically  the 
same  mass  as  the  group  C0]NH2  in  mandelaraide,  so  that  these  two 
substances  should  have  almost  the  same  rotatory  power.  Table  I, 
however,  shows  [ajp  to  be  very  different  in  the  two  cases.  ,  Similarly, 
tartaric  diamide  has  a  specific  rotation  in  water  or  saturated  boric 
acid  solution  of  [aji,  =  -{-108°  to  1094°,  whilst  for  tartaric  acid 
[a]  J)  =  -M4-93. 

The  very  different  specific  rotations  possessed  by  ethylic  mandelate 
in  acetone  and  carbon  bisulphide  solutions  seem  not  to  be  due  to  a 
difference  in  molecular  weight,  as  this  substance  depresses  the  boiling 
point  of  the  two  solvents  normally. 
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Table  I. 


Substance. 

[«]b.               ' 

[«]i>. 

[«]d. 

Mandelic  acid 

- 153-1°  in  H2O... 

-148-0°  in  COMeo 

Mandelamide 

-   66-7   „    COMe., 

— 

Methylic  mandelate  . . 

-110-2   „    COMe.^: 

-214-1  in  CS.;,. 

Ethjiic 

-123-12  liquid  ... 

-   88-8  „  COMe. 

-180-OMnCSo. 

Isobutyric        „ 

-100-73       „      ...: 

-145-0  „  CS.. 

Amjlie              „ 

-  96-46       „      ...■' 

— 

Mctbylic  acetjlmande- 

-146-37       „      ...; 

— 

late 

„        propionyl- 

-135-5^       „      ... 

— 

mandelate 

Ethylic    propionyl- 

mandelate 
„       valeroyl  man- 

-113-7        „      ... 

-llOiuCHCla   .. 

-129inCS... 

-  97  06       „      ... 

-117  „  CS.,. 

delate 

Aectylmandelic  acid . . 

-156 -4  in  COMej. 

— 

Plienylchloracetic  acid 

4  131-8  „  CgHfi   .. 

+  131  -3  in  €83. . . . 

+  107-9  in  CHCI;,. 

„             cblor- 

+  158-3  „  CSo.... 

— 

ide 

Methylic  phenylchlor- 

+  107-55  liquid  .  .. 

— 

acetate 

Ethylic    phcnylchlor- 

+    2519       „      ... 

+   26-39  in  CSo... 

acetato 

Propylic  phenylchlor- 

+   23-91       „      ... 

— 

acetate 

Amylic    phenylchlor- 

+   23-31       „      ... 

— 

acetate 

Phenylbromacetic  acid 

+   45  -4  in  CgHe. . . 

— 

Methylic  phenylbrom- 

+    29-82  liquid  .  . . 

— 

acetate 

Ethylic    phenylbrom - 

+   16-56       „      ... 

— 

acetate 

Isobutyric    phenyl- 

+     9-77      „     ... 



bromacetate 

Phenylbromacetic  bro- 

+   44-53       „      ... 

— 

mide 

In  order  to  test  the  principle  of  "  optical  superposition,"  which 
states  that  the  several  optically  active  groups  in  a  given  molecule  act 
additively  and  in  such  a  way  that  the  specitic  rotation  of  a  substance 
becomes  the  algebraic  sum  of  the  specific  rotations  of  two  of  its 
stereoisomerides,  the  author  has  examined  a  number  of  suitable  salts 
and  obtained  results  which  are  summarised  in  Table  II.  The  density 
(Z,  the  molecular  rotation  [M]d,  and  the  specific  rotation  [a]D,  of  each 
series  of  three  salts  was  determined ;  the  last  column  contains  the 
specific  rotation  of  the  third  salt  of  each  series  calculated  as  the  sum 
of  the  specific  rotations  of  the  first  and  second.  The  specific  rota- 
tions of  Isevo-amylic  laevo-lactate  is  thus  the  sum  of  the  specific  rotations 
of  inactive  amylic  laevo-lactate  and  la)vo-amylic  inactive  lactate  ;  the 
agreement,  as  will  be  seen,  is  very  close. 
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Table  II. 


{i: 

11 


amylic  Z-lactate 

„       *■-      „      

„   .    f-      „      

amylic  Z-mandelate 

i-        ,.  

„   .    I-        „  

amylic  <f-plienylchloracetate 
i'- 

diamylic  Z-malate 

)>         *"      >>      • 

•.„.?-      „      •.... 

•diamylic  fZ-chlorosuccinate  . 

„          *■- 
•       „         ^- 

■diamylic  rf-tartrate 

„        raceniate 

r?-tartrate   


•9719 
•9672 
•9667 
•0531 
•0520 
•0530 
•0828 
•0832 
•0826 
•0790 
•0180 
•0176 
•0319 
•0314 
•0305 
•0637 
•0640 
•0636 


[M]d. 


-  10^21° 
+      4^22 

-  6^29 
-214^14 
+  6^12 
-208  •  72 
+  56 -OS 
+  7^78 
+   64^42 

-  27^19 

-  18-85 
+  67-03 
+  10-98 
+  73-53 


Wd. 


Obsery. 


-  6-38° 
+   2^64 

-  3  93 
-96-46 
+  2^76 
-94-02 
+  23-31 
+  3-23 
+  26  ^79 

-  9^92 
+   3-50 

-  6-88 
+  21  -56 
+  3^75 
+  25  •IS 
+ 14  •lO 
+  3^37 
+  17-73 


Calc. 


-  3^74 
-93-70 
+  26^54 

-  6^42 
+  25  31 
+ 17  -47 


W.  J.  P. 

Optically  Active  Halogen  Compounds.  By  Paul  Walden 
(Ber.,  1895,  28,  2766— 2773).— See  this  vol.,  i,  139. 

The  Birotation  of  Glucose.  By  Heinrich  Trey  (Zeit.  physikaL 
Ghem.,  1895,  18,  193 — 218). — The  birotation  phenomena  of  glucose 
were  investigated  in  aqueous  and  other  solutions,  both  the  anhydride 
and  the  hydrate  being  employed.  In  solutions  in  methylic  and  ethylic 
alcohol,  birotation  occurs  as  in  water,  but  more  slov/ly,  whilst  also  the 
final  valu?5  fs  higher  than  in  aqueous  solution,  both  initial  and  final 
values  being  higher  in  ethylic  than  in  methylic  alcohol.  By  the 
addition  of  water  to  the  alcoholic  solution,  the  retrogression  was 
accelerated  and  the  final  value  also  reduced  to  an  extent  correspond- 
ing with  the  quantity  of  water  added.  Chemically  indifferent  com- 
pounds cause  a  retardation  in  the  methylic  alcohol  solution  of  the 
anhydride,  and  a  slight  increase  of  the  end  value.  In  aqueous  solu- 
tions of  both  anhydride  and  hydrate,  acids  cause  an  acceleration,  the 
effects  in  this  respect  being  in  the  same  order  as  the  affinity  con- 
stants. By  the  addition  of  hydrogen  chloi-ide,  even  in  small  quanti- 
ties, to  the  methylic  alcohol  solution,  the  rotation  was  reduced  to  zero, 
this  being  probably  due  to  decomposition.  By  the  solution  in  water 
of  the  amorphous  residue  left  on  evaporating  an  alcoholic  solution, 
the  end  value  of  the  rotation  Avas  at  once  obtained,  and  the  author 
considers  that  his  experiments  indicate  that  the  explanation  of  the 
birotation  is  to  be  sought  for.  not  in  the  hydration  of  the  compound, 
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but  in  a  cliaiige  from  a  crystalline  to  an  amorphous  variety,  or  in 
some  such,  alteration  of  the  molecular  configuration.  (Compare  also 
Levy,  Abstr.,  1895,  ii,  586.)  L.  M.  J. 

Theory  of  the  Decomposition  of  Racemic  Compounds.    By 

Chr.  WinthiTr  (Ber.,  1895,  28,  3000— 3023).— The  author  enunciates 
a  general  theory  respecting  the  decomposition  of  racemic  compounds 
into  their  optically  active  constituents  either  by  means  of  active 
bases  or  by  crystallisation.  The  theory  only  holds  good  for  com- 
pounds in  the  solid  state  or  in  saturated  or  supersaturated  solutions. 
The  atoms  or  groups  attached  to  the  asymmetric  carbon  atom  of  one 
molecule  are  supposed  to  have  certain  affinities  for  the  corresponding- 
atoms  or  groups  in  a  second  molecule.  These  affinities  the  author 
terms  "  secondary,"  and  supposes  they  are  of  two  kinds.  For  example, 
in  the  case  of  a  compound  containing  an  asymmetric  carbon  atom  to 
which  hydrogen  and  hydroxyl  are  attached,  the  affinity  between  the 
H  and  H,  or  between  OH  and  OH,  is  termed  "  racemic  "  affinity,  and 
that  between  H  and  OH  "contrary"  affinity.  If,  under  given  cir- 
cumstances, the  racemic  affinities  of  a  compound  are  greater  than  the 
contrary  affinities,  it  will  be  found  impossible  to  split  up  the  compound 
into  its  active  constituents  by  the  above  means  ;  in  order  to  bring  about 
such  a  decomposition,  energy,  either  thermal  or  chemical,  must  be  sup- 
plied to  the  system.  Under  a  certain  set  of  conditions  there  will  always 
be  an  equilibrium  between  the  two  secondary  affinities.  It  is  shown 
that  the  theory  agrees  with  the  facts  hitherto  known  regarding  the 
decomposition  of  racemic  compounds,  and  the  paper  concludes  with 
an  index  to  the  literature  of  the  subject.  J.  J.  S. 

Flames  and  Illuminating  Gases.  By  C.  Bohn  (Zeit.  physikal. 
Chem.,  1895,  18,  219— 239).— The  form  of  Bunsen  burner  devised  by 
Teclu  (Abstr.,  1892,  768)  was  used  for  the  experiments.  The  ap- 
pearance of  the  flame  is  first  described,  five  parts  being  recognised — 
(1)  the  inner  cone  surrounded  by  (2)  the  mantle,  around  which  lie 
(3)  the  outer  cone  with  (4)  its  border,  above  which  is  (5)  the  cap. 
The  variations  in  the  several  parts  according  to  the  air  supply  is 
recorded,  and  then  the  spectroscopic  examination.  The  cap  gave  a 
feeble  continuous  spectrum  with  no  red  and  but  little  blue;  the 
border  also  gave  a  continuous  spectrum  with  the  red  feebly  de- 
veloped ;  that  of  the  outer  cone  was  also  continuous,  dark  and  bright 
lines  being  absent,  and  the  red  being  well  developed.  The  mantle, 
however,  gave  a  band  spectrum  with  well-marked  green  and  indigo 
or  violet  bands,  and  under  some  circumstances  a  blue  stripe  also,  and 
a  dark  band  close  to  the  D  lines.  The  inner  cone  appeared  to  give  a 
feeble  baud  spectrum,  most  probably,  however,  due  to  the  mantle. 
The  author  considers  the  mantle  to  be  the  place  of  explosive  combus- 
tion and  of  the  greatest  development  of  energy,  although  not  neces- 
sarily the  hottest  part  of  the  flame.  Sulphur,  hydrogen,  carbon 
bisulphide  (by  a  wick),  and  carbonic  oxide  were  also  burnt,  and 
for  all  these  flames,  the  spectra  were  continuous.  The  measurements 
of  the  band  spectra  are  recorded,  the  results  being  compared  with 
those  obtained  by  Swan.     The  spectroscopic  measurements  are  also 
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recorded  in  the  case  of  Geissler  tubes  containing  various  carbon  com- 
pounds, and  the  author  concludes  that  the  discontinuous  spectra  of 
carboniferous  gases  are  not  identical,  the  differences  being  greatei* 
than  those  occasioned  bj  alterations  of  temperature  and  density.  It  is 
hence  not  possible  to  define  a  carbon  band  spectrum,  and  even  sharp- 
ness of  the  less  i-efrangible  edge  of  the  bands,  and  gradual  fading  of 
the  more  refrangible  edge,  does  not  exist  with  all  carbon  compounds. 

L.  M.  J. 
Cause  of  Luminosity  in  the  Flames  of  Hydrocarbon  Gases. 
By  Vivian  B.  Lewes  {Proc.  Eoy.Soc,  1895,  57,  450— 468).— Accord- 
ing to  the  "solid  particle  "  theory  of  luminosity,  it  is  to  be  expected 
that  the  luminosity  of  different  flames  of  the  same  size  and  burning 
from  the  same  kind  of  jet,  would  be  governed  (I)  by  the  tempera- 
ture of  the  flame;  (2)  by  the  number  of  carbon  particles  in  a  given 
area. 

In  order  to  determine  the  temperatures  of  different  flames,  the 
author  has  made  use  of  a  very  small  and  thin  Le-Chatelier  thermo- 
couple. Preliminary  experiments  showed  that  the  diameter  of  the  wire 
seriously  affected  the  temperature  recorded,  and  the  author  concludes 
that  the  temperatures  indicated  by  the  finest  wires  which  can  be  used 
without  fusing  are  probably  100 — 200°  too  low.  The  following  results 
were  obtained. 

Acetylene.         Ethylene.  Coal  gas. 

Non-luminous  zone 459°  952°  1023° 

Commencement  of  lumin- 
osity       1411  1340  1658 

Xear  top  of  luminous  zone     1517  1865  2116 

As  regards  luminosity,  however,  the  three  gases  stand  in  exactly 
the  reverse  order ;  and  as  there  appears  to  be  no  apparent  relation 
between  the  temperature  of  the  flame,  or  the  probable  number  of 
carbon  particles  contained  in  it,  and  its  illuminating  value,  it  is  sug- 
gested that  the  luminosity  must  be  in  great  part  governed  by  some 
thermochemical  changes  taking  place  in  the  flame  and  yet  not  appre- 
ciably affecting  the  average  temperature.  It  is  thought  that  as 
acetylene  is  formed  when  hydrocarbons  are  burat,  and  as  it  is  an 
endothermic  substance,  the  heat  liberated  daring  its  decomposition 
endows  the  carbon  particles  with  a  high  incandescence.  In  sup- 
port of  this  view,  the  author  shows  that  acetylene,  when  decom- 
posed by  a  detonator  or  merely  by  strongly  heating  it  in  a  glass  tube, 
develops  light.  It  is  also  shown  that  acetylene,  when  largely  diluted 
with  hydrogen,  carbonic  oxide,  carbonic  anhydride  or  nitrogen, 
burns  with  a  non-luminous  flame  (compare  P.  Frankland,  Trans., 
1884,  30  and  227).  It  has  been  found  possible  to  make  such 
mixtures  burn  with  luminous  flames  hy  externally  increasing  the  tem- 
perature. 

The  luminosity  of  a  flame,  therefore,  depends  not  so  much  on  the 
percentage  of  acetylene  in  the  gas,  but  rather  as  to  whether  there  are 
many  points  at  which  the  temperature  is  sufficiently  high  to  bring 
about  decomposition  of  the  acetylene.  The  flame  of  alcoliol  contains 
as  much  acetylene  as  a  good  coal  gas  flame,  and  yet  is  non-,  or  only 
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slightly,  luminous,  because  the  temperature  is  too  low  to  decompose 
the  acetylene.  When  burnt  in  oxygen,  the  flame  becomes  brightly 
luminous,  owing  to  the  increase  in  temperature.  Cyanogen,  which  is 
even  more  endothermic  than  acetylene,  burns  with  a  non-luminous 
flame.  This  is  due  to  the  fact  that  cyanogen  requires  a  much  higher 
temperature  before  it  is  decomposed,  and  it  is  shown  that  when  suffi- 
ciently strongly  heated,  it  can  be  made  to  burn  with  a  luminous 
flame.  J.  J.  S. 

Red  and  Yellow  Mercuric  Oxides.  By  Wilhelm  Ostwald  and 
Thor  Mark  (Zeit.  physikal  Ghem.,  1895,18,  159— 160) .—The  experi- 
ments of  Yaret  proved  the  identity  of  the  heats  of  formation  of  the 
two  mercuric  oxides,  hence  the  total  energies  are  equal  for  these  com- 
pounds (Abstr.,  1895,  ii,  305).  A  galvanic  cell  of  mercury — red  oxide 
— caustic  potash — yellow  oxide — mercury,  was  found  by  the  author  to 
give  no  E.M.F.,  whilst,  also,  no  change  of  the  E.M.F.  of  various  cells 
occurred  when  red  and  yellow  oxides  replaced  one  another.  Hence, 
the  author  points  out,  the  free  energy  of  the  two  forms  are  also  equal, 
and  the  compounds  are  not  isomeric  bat  identical.  L.  M.  J. 


Peroxide  Electrodes.  By  Olin  Freeman  Tow  er  (Zeit. 
CJwm.,  1895, 18, 17 — 50). — -Examination  of  various  peroxide  electrodes 
showed  those  of  lead,  silver,  and  thallium  to  be  unavailable,  as  with 
the  first  a  long  time  is  necessary  before  a  constant  E.M.F.  is  obtained, 
whilst  the  two  peroxides  last  mentioned  are  unstable  and  readily  acted 
on  by  dilute  acid  solutions.  Manganese  peroxide,  being  free  from  the 
above  disadvantages,  was  therefore  selected  for  the  experiments.  The 
E.M.F.  with  this  electrode  is  given  by  the  formula 

ne„7r  =  Rt  log  (C^CoVC..'Co*), 
where    Cm   +    Co   are    the    concentrations    of    the    manganese    and 
hydroxyl    ions    respectively,    the    other    letters    having    the    usual 
significance.     In  acid  solutions,  C©  X  Ch  being  constant.     kjCn  may 
be  substituted  for  Co,  and  the  formula  reduces  to 

TT  =    -0-0286  log  (CmCn'IC,a'Cn'). 

Experiments  were  made  with  solutions  of  varying  nitric  acid  and 
manganous  nitrate  content ;  the  observed  and  calculated  results  show 
satisfactory  agreement,  the  difl^erences  being  probably  due  to  incom- 
plete dissociation.  As  theoretically  indicated,  the  effect  of  the  salt 
concentration  was  found  to  be  four  times  that  of  the  acid.  Experi- 
ments were  also  made  with  phosphoric,  malonic,  tartaric,  formic, 
acetic,  salicylic,  orthamidobenzoic,  mono-,  di-,  and  tri-chloracetic  acids, 
the  concordance  between  the  observed  and  calculated  numbers  being 
again,  for  the  most  part,  satisfactory.  The  influence  of  temperature 
was  next  determined.  This,  in  the  case  of  nitric  and  sulphuric  acids, 
is  very  slight,  rather  more  for  phosphoric  and  the  chloracetic  acids,  and 
very  marked  with  acetic,  formic,  and  tartaric  acids.  No  reason  for  these 
differences  is,  however,  indicated.  The  determination  of  the  E.M.F. 
is  also  employed  for  the  determination  of  the  degree  of  dissociation 
of  the  sodium  salts  of  16  organic  acids  at  varying  concentrations,  and 
the  results  compared  with  those  obtained  by  Trevor  (Abstr.,  1893, 
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ii,  62).  The  onl}'^  cases  in  wliicli  satisfactory  agreement  is  not  obtained 
are  those  of  the  phthalates  and  isophtbalates,  where  the  author  finds  the 
former  salt  to  be  the  more  highly  dissociated.  Barium  salts  were  also 
employed  in  a  few  cases,  and  the  dissociation  is  determined  for  acid 
sulphates  of  potassium,  magnesium,  sodium,  aluminium,  and  copper, 
hydrogen  sodium  selenate,  and  dihydrogen  sodium  phosphate.  In 
alkaline  solutions,  the  electrolyte  is  a  solution  of  Mn(0H)2,  hence 
C„  X  Co''  =  k,  and  C;,.Co*  =  JcjCo\  hence  tt  =  -0-0286  log  (CoVCo'). 
The  availability  of  the  formula  is  shown  by  experiments  with  potas- 
sium, sodium,  barium,  strontium,  calcium,  and  ammonium  hydr- 
oxides. By  the  use  of  a  perfectly  neutral  solution,  the  dissociation  of 
pure  water  is  obtained  as  44  x  10~^,  a  number  which,  although  of 
the  same  degree  of  magnitude,  is  smaller  than  that  which  has  been 
obtained  by  other  methods.  L.  M.  J. 

Potential  Diflferences  between  Metals  and  Electrolytes.    By 

Geoeg  Meyer  (A7in.  Phys,  Ghem.,  1895,  [2],  56,  680— 699).— Roth- 
mund (Abstr,,  1825,  ii,  35)  has  calculated  the  E.M.F.  of  various  cells 
from  his  electro-capillary  measurements  of  the  potential  differences 
between  the  metals  and  electrolytes  composing  them,  and  in  a  number 
of  cases  the  values  thus  obtained  do  not  agree  with  those  directly 
measured.  The  author  has  repeated,  and,  in  general,  confirmed 
Rothmund's  measurements.  He  therefore  concludes  that  the  E.M.F. 
of  a  cell  Ml  |  Fi  |  F2  |  M2,  composed  of  the  metals  Mi  and  M2  and  the 
electrolytes  Fi  and  F2,  is  not  given  by  the  difference  between  the 
forces  necessary  to  produce  the  maximum  surface  tension  of  polarisa- 
tion of  Ml  in  Fi  and  of  M2  in  F2.  The  potential  difference  between 
the  two  metals  and  two  electrolytes  must  be  taken  into  account,  and 
to  the  difference  of  E.M.F.  above  spoken  of  must  be  added  the 
potential  difference  between  two  dropping  electrodes,  which,  contain- 
ing Ml  and  Mj,  are  respectively  placed  in  the  electrolytes  Fi  and  Fa. 
It  is  only  when  this  last  term  approaches  zero  in  value  that  it  can  be 
neglected.  H.  C. 

Electro-capillary  Properties  of  Dilute  Sulphuric  acid.    By 

A.  GODY  (Gom2ot.  rend.,  1895,  121,  765— 768)— The  author  has  made 
a  number  of  determinations  of  the  relationship  between  the  height  h 
of  the  column  of  mercury  balanced  by  electro-capillary  forces,  and 
the  difference  of  potential  V  between  the  mercury  and  the  electrolyte, 
using  solutions  of  sulphuric  acid  of  various  concentrations  as  the 
electrolyte.  The  values  of  h  decrease  with  the  concentration  of  the 
solution,  but,  in  the  more  concentrated  solutions,  exact  measurements 
become  impossible,  owing  to  the  occurrence  of  electrolysis.  The 
second  derived  function  d^hjdY'-  is  always  negative,  so  that  the  curve 
of  h  has  no  point  of  inflexion,  and  does  not  tend  to  any  limiting  value. 
The  actual  value  of  the  function  is  not  constant,  but  is  subject  to 
complex  variation.  H.  C. 

The  Passage  of  Electricity  through  Gases.  By  Otho  Lehmann 
{Zeit.physikal  Ghem.,  1895, 18,  97 — 117). — Experiments  are  described 
on    the    electric    discharge    through    various    gases,    vacuum   tubes, 
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mixed  gases  with  different  forms  of  electrodes,  and  the  discharge  in 
a  strong  magnetic  field.  The  paper  is  illustrated  by  a  number  of 
fio'ures  of  discharge  phenomena,  and  the  author  considers  the  views 
of  Goldstein  and  Hertz,  that  the  discharge  takes  place  into  the  ether 
and  not  into  the  gas,  to  be  erroneous.  L.  M.  J. 

Relation  between  the  Dielectrical  Constants  of  Gases  and 
their  Chemical  Valency.  By  Robert  Lang  (Ann.  Phys.  Chem., 
1895,  [2],  56,  534 — 545). — Between  the  dielectrical  constant,  iC,  of  a 
gas,  that  of  the  ether  being  unity,  and  the  sum  of  the  valencies  of  the 
atoms  in  the  molecule  of  the  gas,  .^,  the  author  finds  that  there  is  the 
follow^ing  general  relationship. 

^~  ^  l(f  =  123. 

This  relationship  does  not  always  hold  if  the  simple  chemical 
molecule  of  the  gas  is  taken,  but,  in  such  cases,  the  assumption  is 
made  that  a  number  of  these  molecules  are  combined  to  form  a  com- 
plex group,  when  agreement  is  obtained.  The  values  of  Jf  are  taken 
for  0°  and  760  mm.  pressure.  The  term  dielectrical  valency  constant 
is  proposed  for  the  constant,  the  value  given  above  for  this  being 
provisional  only.  H.  C. 

Determination  of  High  Resistances.  By  Margaret  E.  Maltjjv 
(Zeit.physikal.  Chcm.,  1895,  18,  133 — 158). — x^  method  for  the  deter- 
mination of  high  electrolytic  resistances  is  described,  previous  methods 
being  considered  unsatisfactory.  A  Wheatstone  bridge  is  employed 
with  four  carefully  calibrated  adjustable  electrolytic  resistances,  and 
when  a  balance  is  obtained,  the  unknown  resistance  is  placed  in  one 
arm  (1)  in  series  (2)  parallel,  and  that  resistance  again  adjusted  for 
a  balance.  Fall  details  of  the  construction,  calibration,  and  working 
of  the  instruments  are  given  in  the  paper.  Comparison  of  numbers 
obtained  with  those  due  to  Kohlrausch  indicates  the  availability  of 
the  method.  Experiments  are  recorded  with  a  solution  of  hydrogen 
chloride  in  ether  at  its  critical  temperature,  the  resistance  increasing 
from  641  divisions  at  20°  to  24,180  at  197°,  at  which  temperature 
critical  phenomena  were  observed.  Solutions  of  trichloracetic  acid 
in  ether,  and  of  potassium  chloride  in  water,  were  also  examined  at 
high  temperatures.  The  former  gave  a  continuous  decrease  until  75°, 
when  the  resistance  commenced  to  increase  ;  with  the  latter  salt,  the 
resistance  decreased  regularly  to  297°.  The  method  is  stated  to  be 
available  for  the  determination  of  the  conductivity  of  pure  water,  bat 
no  measurements  are  recorded.  L.  M.  J. 

Determination  of  some  Conductivities.  By  A.  E.  Baur  (Zeit. 
physikal.  Chem.,  1895,  18,  183 — 184). — The  conductivity  of  tetrazole 
compounds  was  first  examined  with  the  following  results :  Tetrazole, 
CN4H2,  /tio24  =  3796  ;  amidotetrazotic  acid,  CsHcNio,  /*io24  =  11*61 ; 
sodium  azotetrazole,  C2NioNa2,5H20,  /U1024  =  1036;  sodium  amidotetr- 
azotate,  CHoNjNajSHzO,  /A1024  =  93*27.  The  conductivities  of  the  chlor- 
ates of  caesium,  rubidium,  and  potassium  were  found  to  be  1375,  ]  34'9, 
and  129'9  respectively  (ywioai),  and  hence,  taking  the  ion  velocity  of 
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potassium  as  706  and  //^  =  //io24  +  3,  the  following  ion  velocities  are 
obtained:  Rb,  756  ;  Cs,  78-2  ;  CIO4,  62-3.  The  values  of  the  veloci- 
ties of  the  metallic  ions  were  also  determined  bj  means  of  the 
chlorides  with  the  results  Rb,  76-5;  Cs,  793.  L.  M.  J. 

The  Dilution  Law  of  Salts.  By  Jacobus  H.  van't  Hoff  {Zeit. 
;pliysikal.  Ghem.,  1895,18,  300— 304).— Endolphi  found  (Abstr.,  1895, 
ii,  490)  that  the  relation  between  the  molecular  conductivity  and  the 

concentration     is    ffiven     by    the     expression     k  —  -j^— — — 

-  V\^) 

instead  of  by  Ostwald's  expression  k  —     .,   '  "^  J',^    .,     The  author 

^  .  .  V{1      —     \vlXrJ 

shows  that  in  Rudojphi's  experiments  a  slightly  better  constancy  of 

h  is  obtained  by  the  expression  — =— -^  ^^— - — -,  which  leads  imme- 

\^v(l  —  A,/A^) 

diately   to   the  equation  Ci^/cg'  =  constant   where  a   and   Cs  are  the 

concentrations  of   ions  and   non-dissociated    substance  respectively, 

although,  as  the  author  points  out,  the  physical  interpretation  is  not 

very  clear.  '      L.  M.  J. 

Specific  Heat  of  Mercury  between  0^  and  30°.  By  Adolfo 
Bartoli  and  Enrico  Stkacciati  {Gazzetta,  1895,  25,  i,  380—388). 
— After  a  summary  of  the  work  previously  done,  the  authors 
giYQ  an  account  of  their  determination  of  the  specific  heat  of 
mercury  between  0°  and  30°  made  by  cooling  a  mass  of  platinum, 
previously  heated  in  a  steam  bath,  in  water,  and  in  pure  mercury, 
successively ;  using  the  values  for  the  specific  heat  of  water  pre- 
viously obtained  by  them  (Abstr.,  1895,  ii,  5),  the  specific  heat  of 
mercury  between  0°  and  30°  is  given  by  the  equation 

C  =  0033583  +  0-00000117  T  -  O'OOOOOOST^ 

in  which  T  is  the  temperature  for  which  the  specific  heat  C  i& 
required.  The  numbers  agree  well  with  those  obtained  by  Naccari 
and  by  Winkelmann.  W.  J.  P. 

Specific  Heats  of  Platinum,  Silver,  Tin,  Lead  and  Copper. 

By  Adolfo  Bartoli  and  Enrico  Stracciati  {Gazzetta,  1895,  25,  i, 
389 — 393  ;  compare  preceding  abstract). — The  authors  have  obtained 
the  following  values  for  the  specific  heats  of  various  metals  between 
15°  and  100°  as  the  means  of  a  large  number  of  measurements  ;  the 
values  are  referred  to  water  at  15°,  and  the  impurities  are  given  in 
percentages. 

Platinum  (containing  traces  of  Ir) 0*032238 

Silver        (         „           0-047  Cu  and  0*016  An)  . .  0-056250 

Tin            (         „           0-030  Fe  and  0-008  Pb)  . .  0-055550 
Lead           (         „           0-030  Tl  and  traces  of  other 

metals) 0-030887 

Copper      (         „           0-12  Sn  and  0-12  Au)  . .  . .  0-093392 
„            (         „           0*005    Sn    and    traces    of 

other  metals) 0-093045 

W.    J.   P. 
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Latent  Heats  of  Vaporisation  of  Ketones  and  other  Carbon 
Compounds.  By  WladimirF.  Louguinine  (Gompf.  rend.,  1895,  121, 
556 — 558), — In  the  following  table,  column  I  contains  the  boiling 
point  under  a  pressure  of  760  mm.,  column  II  the  latent  heat  of 
vaporisation,  and  column  III  the  value  of  the  constant  in  Trouton's 
expression  MS/T  =  constant,  where  M  is  the  molecular  weight,  S  the 
latent  heat  of  vaporisation,  and  T  the  boiling  point  on  the  scale  of 
absolute  temperatures. 

I.  II.  III. 

Dipropyl  ketone 143-90°         75-94  Cal.         20-76 

Methyl  butyl  ketone 12761  8291     „  20-70 

Diethyl  ketone 102*46  90-54     „  20-74 

Methyl  isopropyl  ketone .....        94-04  8867     „  2078 

Methyl-ethyl  ketone.  ....... .        79-54        103-44     „  2113 

Decane 159*45  60-83     „  19*98 

Octane  (normal) 12490  70-92     „  20-32 

Diethylic  carbonate 126-28  72-80     „  21-53 

Dimethylic  carbonate 90-30  8787     „  21*76 

These  results,  with  those  of  previous  observers,  show  that  in  each 
group  of  compounds  the  value  of  MS/T  is  almost  constant,  whilst  it 
differs  considerably  in  different  groups.  Ostwald  has  already 
pointed  out  that  this  expression  makes  it  possible  to  calculate  the 
latent  heat  of  vaporisation  with  a  pi'obable  error  of  not  more  than 
15  per  cent.  Since,  however,  the  variations  in  its  value  are  very 
small  in  a  group  of  homologous  and  isomeric  compounds,  the  latent 
heats  of  vaporisation  of  all  the  members  of  a  series  can  be  calcu- 
lated with  an  error  of  not  more  that  1  to  1-5  per  cent.,  when  the 
value  has  been  experimentally  determined  for  one  member  of  the 
series.  C.  H.  B. 

Petermination  of  Transition  Points.  By  A.  E.  Baur  (Zeit. 
physiJcal.  Chem.,  1895,  18,  180 — 182). — The  transition  temperature 
was  determined  by  the  electrical  method  of  Cohen  and  Bredig 
(Abstr.,  1894,  ii,  407)  in  the  change 

]Sra2HP04,12H20  -*  Na2HP04,7HoO, 

and  the  method  was  used  to  investigate  the  cause  of  the  colour 
change  experienced  by  the  solution  of  the  double  salt  Hgl2,2AgI  at 
about  50°.  The  transition  temperature  in  the  first  case  was  found 
to  lie  between  36-5  and  36-8,  whilst  in  the  second  case  the  colour 
change  from  yellow  to  red  is  due  to  the  formation  of  mercuric  iodide 
owing  to  the  decomposition  of  the  double  salt.  L.  M.  J. 

Improved  Calorimeter  for  the  Application  of  the  Method 
of  Mixtures.  By  F.  A.  Waterman  {Phil.  Mag.,  Ib95,  [5],  40,  413— 
^21). — For  the  purpose  of  avoiding  the  radiation  correction  in  the 
determination  of  the  specific  heat  of  solids  by  the  method  of  mixtures, 
Hesehus  has  suggested  that  the  calorimeter  cup  be  introduced  into 
the  bulb  of  an  air  thermometer  and  maintained  at  a  constant  tem- 
perature by  the  introduction  of  a  sufficient  amount  of  cold  water,  of 
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known  temperature,  immediately  after  the  introduction  of  the  heated 
solid.  By  this  means,  both  the  radiation  correction  and  the  water 
equivalent  of  the  calorimeter  cup  are  avoided,  the  heat  received  by 
the  cold  water  being  equal  to  that  given  out  by  the  heated  sub- 
stance. 

The  author  has  constructed  a  calorimeter  on  the  above  principle. 
The  water  cooler  and  dropper  is  supported  upon  a  vertical  rod  in 
such  a  manner  that  it  maybe  quickly  turned  about  the  rod  as  an  axis, 
and  may  deliver  water  directly  to  the  calorimeter  cup.  An  electric 
heater  is  supported  upon  a  second  vertical  rod  and  may  be  turned 
about  the  rod  as  an  axis  until  it  is  directly  over  the  calorimeter 
cup,  allowing  the  heated  body  to  be  transferred  directly  to  the  cup. 
A  summary  of  some  trial  determinations  made  with  this  apparatus  is 
given,  showing  that  it  gives  concordant  results.  H.  C. 

Thermal  Unit.  By  Ernest  H.  Griffiths  (Phil  Mag.,  1895,  [5], 
40,  431 — 454). — The  capacity  for  heat,  of  water,  has  been  invariably 
adopted  in  defining  the  thermal  unit,  and  its  capacity  at  0°,  4°,  15°, 
and  its  mean  capacity  from  0°  to  100°,  have  been  variously  selected 
as  standards  by  different  observers.  This  selection  is  unfortunate,  as 
at  present  our  knowledge  of  the  comparative  value  of  these  standards 
is  vague,  and  comparison  of  the  results  of  the  different  investigators 
becomes  impossible.  The  range  10°  to  30°  is  of  particular  import- 
ance, as  the  majority  of  thermal  determinations  are  expressed  in 
terms  of  the  capacity  of  water  at  some  point  within  this  range,  and 
as  a  consequence  great  attention  has  been  devoted  to  it;  but  in  spite 
of  this,  a  comparison  of  the  results  of  those  observers  whose  work 
appears  to  be  most  worthy  of  attention,  shows  that  a  discrepancy 
which  may  be  as  great  as  1  in  300  exists  between  their  results. 
Even  greater  uncertainty  attaches  to  the  determination  of  the  "  mean 
calorie,"  as  the  determinations  of  the  ratio  of  the  mean  calorie  to 
the  thermal  unit  at  15°,  give  results  varying  from  1"013  to  0'9957,  a 
difference  of  1  part  in  60.  It  appears,  therefore,  that  the  endeavours 
to  establish  the  heat  capacity  of  water  as  the  standard  of  calori- 
metric  measurements  have,  so  far,  not  met  with  success. 

It  has  been  pointed  out  by  Gray,  that  even  if  the  specific  heat  of 
water  was  accurately  known  it  would  not,  for  any  reason,  be  arith- 
metically commensurable  with  any  other  definite  physical  quantity, 
but  it  would  be  a  purely  arbitrary  quantity.  But  it  is  evident  that 
the  ideal  thermal  unit  should  be  a  natural,  not  an  arbitrary,  one,  and 
have  some  real  relation  with  other  units  of  energy.  Further,  it 
should  not  be  dependent  on  the  observations  or  conclusions  of  any 
one  investigator;  it  should  be  of  a  convenient  magnitude,  and  should 
cause  as  little  disturbance  as  possible  in  the  numerical  values  result- 
ing from  our  present  system  of  thermal  measurements.  The  author 
proposes  that  the  value  of  this  ideal  unit  should  be  first  defined,  that 
value  being  some  convenient  multiple  of  an  absolute  unit.  A  first 
approximation  could  then  be  made  to  the  physical  unit  thus  selected, 
and  this  improved,  if  necessary,  by  subsequent  measurements.  It  is 
proposed  that  the  unit  adopted  should  be  a  thermo-dynamic  one,  and 
that  this  ideal  unit  should   be  termed    a    *'  Kowland."     The  name 
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"  Therm  "  is  taken  to  indicate  the  quantity  of  heat  required  to  raise 
1  gram  of  water  (measured  in  vacuam)  through.  1°  of  the  nitrogen 
thermometer  at  a  temperature  ^°  of  tliat  thermometer.  The  Rowland 
should  be  of  sucli  a  magnitude  that  a  therm  at  some  convenient 
temperature  would  be  its  heat  equivalent.  The  particular  therm 
which  is  tlie  exact  equivalent  of  a  Rowland  coiild  be  denoted  by  the 
phrase  "  standard  therm." 

(This  paper  was  read  at  the  1895  meeting  of  tbo  Britisli  Associa- 
tion. The  consideration  of  the  whole  matter  has  been  referred  to  the 
Committee  on  Electrical  Standards.)  H.  C. 

Heats  of  Combination  of  Substances  in  the  Liquid  and  Solid 
Conditions.  By  P.  Spencer  U.  Pickering  (Phil.  Mag.,  [5],  39, 
510). — The  author  has  investigated  several  so-called  molecular  com- 
pounds to  ascertain  whether,  as  in  the  case  of  the  monhydrate  of 
sulphuric  acid,  their  heats  of  formation  were  the  same  in  both  solid  and 
liquid  conditions.  Their  heats  of  combination  as  liquids  were  deter- 
mined directly,  and  the  value  for  the  solids  deduced  indirectly  from 
the  heats  of  fusion  of  the  constituents  and  compounds.  The  heat  ca- 
pacities of  the  substances  in  both  conditions  had  also  to  be  determined 
in  order  to  reduce  the  heats  of  fusion  to  the  same  temperature.  The 
heat  of  combination  thus  calculated  is,  however,  the  true  heat  of 
combination  only  if  the  heat  of  fusion  of  the  compound  is  equal  to 
the  sum  of  those  of  its  constituents,  and  the  results  obtained  by  the 
author  prove  that  this  is  not  the  case,  the  heat  of  fusion  of  the 
compound  being  generally  the  smaller  quantity.  The  true  heat  of 
combination  in  the  solid  condition  can,  therefore,  not  be  obtained. 

The  substances  investigated  were:  Compounds  of  sulphuric  acid, 
pinacone,  stannic  bromide,  and  sodium  hydroxide  with  water  ;  benzene 
with  azobenzene  ;  and  dinitro-  and  meta-dinitrobenzene  with  naph- 
thalene. The  existence  of  the  two  last-mentioned  compounds  was 
investigated  and  established  by  series  of  freezing  point  determina- 
tions ;  so  also  was  the  existence  of  the  octohydrate  of  stannic  bromide, 
which  had  not  before  been  isolated.  S.  U.  P. 

Combination  of  Mercuric  Cyanide  with  Iodides.  By  Raoul 
Vauet  (Compt.  rend.,  1895,  121,  499— 501).~The  first  column  gives 
the  heat  of  dissolution  of  the  salt  in  water  ;  the  second,  the  heat 
developed  on  mixing  solutions  of  mercuric  cyanide  and  the  particular 
iodide  ;  and  the  third  the  heat  of  formation  of  the  solid  salt  from  its 
proximate  constituents  (solid  salts  and  liquid  water). 

HgCCN)2,21SraCN,Hgl2,4H20. .  . 
Hg(CN)2,2NHJ,HgT„iH20  ... 
Hg(CN)2,2LiCN,HgI„7H20  . .  , 
Hg(CN)2,Ba(CN)2,Hgl2,6H20  . 
Hg(CN)2,Sr(CN)3,Hgl2,7H20  . 
Hg(CN)2,Ca(CN)2,Hgl2,7H20  . 
Hg(CN)3,Mg(CN)2Hgl2,8H20  . 
Hg(CN)2,Cd(CN)2,Hgl2,8H20  . 
At  SC^,  the  solutions  of  the  iodocyanides,  unlike  those  of  the  chloro- 


1. 

2. 

3. 

-22-8 

+  5-3 

-1-247  Cal 

-23-5 

+  4-5 

+  15-0     „ 

-20-7 

-}-5-5 

+  50-0     „ 

-22-0 

-f5-3 

+  31-6     „ 

-21-8 

4-5-5 

+  41-8     „ 

-22-4 

-1-5-5 

+  49-5     „ 

-20-0 

-|-5'3 

+  69-1     „ 

-22-5 

+  2-0 

+  17-3     „ 
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cyanides  and  bromocyanides  (this  vol.,  i,  3;  ii,  88),  are  strongly 
alkaline  to  litmus,  and  give  the  isopurpurate  reaction  with  picric  acid, 
and  hence  it  follows  that  they  contain  salts  of  the  type  Hg(CN)2, 
M"(CN)2,Hgl2.  The  conversion  of  the  system  2Hg(CN)2  +  M"l2, 
into  Hg(CN)2  +  M"(CN)2  +  Hglz,  absorbs  about  -9'3  Cal.  in 
solution,  whilst  the  heat  of  formation  of  the  double  cyanides, 
Hg(C]S')2,M"(CN)2,  is  +12-4  Cal.,  and  their  union  with  yellow 
mercuric  iodide  develops  -f-2'3  Cal.  C.  H.  B. 

Lithium,  Magnesium,  and  Copper  Cyanides.  By  Baoul  Varet 
(Compt.  rend.,  1895, 121,  598— 599).— i^^^A^■wm  Cyayiide.— The  heat  of 
neutralisation  of  hydrocyanic  acid  solution  by  lifchia  is  +5'85  Cal., 
and  hence 

Li  sol.  -f  CI!^  gas  +  Aq  =  LiCN  diss...      develops  +65-12  Cal. 

Magnesium  Cyanide. — The  heat  of  neutralisation  [Mg(0H)2]  is 
+  3*0  Cal.,  and  hence 

Mg  sol.  +   2CN  gas  +  aq.  =  Mg(CN)2 

diss develops  + 112-0  Cal. 

Cuprous  Cyanide. 

Hg(CN)o  diss.  +  CU2I2  sol.  =  Hgl2(red) 

-f-  Cu.(CN), develops  +12-8  Cal. 

CU2O  sol.  +  2HCN  diss.  =  Cu2vCN)2  sol. 

+  H20liq „         +28-8     „ 

Cu2  sol.  +  2CN  gas  =  Cu2(CN)2  sol „         +29-8     „ 

Hydrogen  cyanide  displaces  hydrogen  chloride  from  cuprous  salts 
with  development  of  +13-6  Cal.,  and  hydrogen  bromide  with  de- 
velopment of  +10*8  Cal.,  but  is  displaced  by  hydrogen  iodide  with 
development  of  +3-2  Cal.  These  phenomena  are  analogous  to  those 
observed  by  Berthelot  with  mercuric  oxide,  and  by  the  author  with 
mercurous  oxide  ;  but  whereas  mercuric  and  mercurous  oxides  behave 
similarly,  cupric  oxide  differs  from  cuprous  oxide  in  that  the  heats  of 
neutralisation  of  the  former  by  hydrogen  chloride,  bromide,  and 
iodide  are  practically  identical.  C.  H.  B. 

Depression  of  the  Melting  Point  of  Sodium  Sulphate  by  the 
addition  of  Foreign  Substances.  By  Richard  Lowenherz  (Zeit. 
physikal.  Chem.,  1895,  18,  70 — 90). — The  effect  of  non- electrolytes  in 
lowering  the  melting  point  of  sodium  sulphate  was  first  determined, 
urea,  glycocine,  cane  sugar,  formamide,  and  glycerol  being  employed, 
and  the  mean  value  for  the  depression  constant  so  obtained  was  32-6. 
The  effect  of  sodium  salts  was  next  investigated,  and,  as  might  be 
expected,  they  behaved  practically  as  non-electrolytes,  sodium  phos- 
phate giving  the  highest  value  (37-8),  whilst  the  results  indicate 
that  the  formula  of  sodium  persulphate  is  Na2S208.  By  the  addition 
of  sulphates  (those  of  potassium,  ammonium,  and  lithium),  a  double 
depression  constant  results.  This  may  due  either  to  dissociation  into 
K  and  KSO4  ions,  since  neither  of  these  is  present  in  the  solvent,  or 
to  an  interaction ;  K2SO4  +  Na2S04  =  2KNaS04.    Potassium  chloride 
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and  nitrate  gave  double  values,  which  may  be  explained  either  by- 
dissociation  or  interaction  with  the  sodium  sulphate,  whilst  potassium 
chromate  and  potassium  carbonate  gave  depression  constants  equal  to 
three  times  the  normal,  and  capable  of  a  similar  explanation.  By 
the  determination  of  the  solubility  of  sodium  sulphate  in  (1)  water, 
and  in  (2)  a  solution  of  urea,  the  temperature  of  transition  to  the 
anhydride  was  found  to  be  (1)  32*46,  (2)  292G,  the  numbers  obtained 
by  the  direct  determinations  being  3239  and  2926.  The  depression 
constant  is  calculated  by  use  of  the  formula  h  =  0-02 TTF/,  and  by 
Raoult's  tension  law,  the  values  36  and  338  being  so  obtained. 

L.  M.  J. 

Pressures  of  Saturation  of  Oxygen.  By  Tuaddeus  Estreicher 
(Phil.  Mag.,  1895,  [5],  40,  454— 463).— The  author  has  measured  the 
temperatures  of  the  saturated  vapour  of  oxygen  under  pressures 
lower  than  one  atmosphere  by  means  of  a  hydrogen  thermometer. 
Three  series  of  determinations  were  made,  and  the  results,  which  are 
generally  in  close  agreement  with  one  another,  are  given  in  separate 
tables  in  the  paper.  The  value  of  /  in  the  Van  der  Waal's  formula 
was  calculated  and  compared  with  that  given  by  a  number  of  other 
associating  and  non-associating  liquids  at  low  pressures  (compare 
Guye,  Abstr.,  1895,  ii,  153).    The  mean  value  for  oxygen  is  about  2-45. 

The  author  finds  that  the  value  of  /  always  decreases  with  increase 
of  temperature,  both  for  associating  and  non-associating  substances. 
The  association  of  the  molecules  of  the  liquid  has  an  influence  on  /, 
but  is  not  the  only  reason  of  its  increasing.  Of  10  ethereal  salts, 
six  have  values  of  /  much  higher  than  3*06,  although,  according  to 
Ramsay  and  Shields,  they  are  not  associated.  Perhaps  there  is  some 
relationship  with  the  molecular  weight,  as  the  highest  of  the  alcohoU 
examined,  isobutylic  alcohol,  has  the  highest/.  H.  C. 

Thermal  Properties  of  Vapours:  Alcohol  Vapour  and  its 
Relationship  to   the   Laws  of  Boyle   and    Gay-Lussac.      By 

AxGELO  Batelli  (Ann.  Ghim.  Fhys.,  1895  [7],  5,  256— 275).— The 
pressuieof  saturated  ethylic  alcohol  vapour  shows  at  high  tempera- 
ture a  behaviour  similar  to  that  which  the  author  has  observed  in 
several  other  substances,  the  pressure  increasing  as  condensation 
proceeds  and  the  liquid  accumulates.  The  maximum  pressures 
iDetween  the  temperatures  —16°  and  240°  may  be  represented  by  the 
formula  of  Biot, 

log^  =  a  +  &^-^  +  c/3^, 

the  values  of  the  constants  being 

a  =  5-0751023 

h  =  0-0435271  log  h  =  2-6387597  log  a  =  0*00336681 

c  =  -4-0217800       log  c  =  0-6044184  log  /3  =  1-99683015 

The  critical  constants  obtained  from  the  isothermal  curves  are  : 
fc  =  241-4°,  pc  =  47,348  mm.,  and  Vc  =  4-38  c.c.  The  coefficients  of 
dilatation  of  alcohol  vapour  under  constant  pressure  increase  as  the 
temperature  diminishes,  this  taking  place  the  more  rapidly  the 
nearer  the   vapour  is   to   the   point   of   liquefaction.     The    absolute 
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values  of  the  coefficients  and  their  variations  between  the  same 
limits  of  temperature  increase  with  the  increasing  pressure  of  the 
vapour.  From  the  isochoric  curves,  the  values  of  dpipdt,  the  co- 
efficient of  pressure  change  at  constant  volume,  were  calculated. 
The  coefficient  decreases  with  rising  temperature,  the  variations 
becoming  more  marked  the  smaller  the  volume.  As  the  volumes 
increase,  the  absolute  value  of  the  coefficient  diminishes.  The 
formula  of  Clausius  in  the  modified  form, 

^     RT     _  mT-^-nT' 
^        V  -  a  (v  +  ^)      ' 

applies  very  closely  to  the  results  obtained  with  alcohol.  H.  C. 

Vapour  Pressure  of  Concentrated  Solutions  of  several  Salts, 
especially  Lithium  and  Calcium  Nitrates.  By  John  Waddell 
{Chem.  News,  1895,  72,  201— 203).— Into  a  wide-mouthed,  closely 
stoppered  bottle  of  about  200  to  300  c.c.  capacity  three  small  test- 
tubes  were  introduced,  one  of  which  contained  water  or  alcohol,  and 
each  of  the  others  one  of  the  salts  to  be  experimented  with.  After 
some  experience  had  been  gained,  the  liquid  was  frequently  added 
directly  to  the  salts,  and  the  third  test-tube  dispensed  with.  The 
salts  were  taken  in  molecular  proportions,  weighed  in  milligrams,  but 
1,  2,  or  4  mols.  of  one  salt  were  taken  to  1  mol.  of  the  other,  the 
numbers  obtained  being  all  so  reduced  as  to  show  the  quantity  of 
liquid  taken  up  per  molecule  of  each  salt. 

Experiments  were  first  made  with  calcium  and  lithium  nitrates. 
If  a  curve  is  plotted  whose  ordinates  are  the  quantities  of  water  ab- 
sorbed respectively  by  the  lithium  and  the  calcium  nitrate,  it  does 
not  differ  very  much  from  a  straight  line,  although  it  is  slightly  con- 
cave towards  the  axis  of  the  lithium  nitrate.  The  ratio  of  the  water 
absorbed  by  the  lithium  nitrate  to  that  absorbed  by  the  calcium 
nitrate  ranged  from  about  four-fifths  to  five-sixths.  As,  if  all  the 
molecules  of  each  salt  were  dissociated  into  their  ions,  there  would  be 
the  same  vapour  pressure  when  the  amount  of  water  absorbed  per 
molecule  by  the  lithium  and  calcium  nitrates  is  in  the  ratio  2  :  3,  it 
may  be  assumed  that  the  lithium  nitrate  is  dissociated  to  a  greater 
extent  than  the  calcium  nitrate.  When  alcohol  was  employed  as  the 
liquid  to  be  absorbed,  there  was  less  uniformity  than  in  the  case  of 
water.  Each  molecule  of  lithium  nitrate  absorbs  approximately  four- 
fifths  as  much  alcohol  as  each  molecule  of  calcium  nitrate.  This 
condition  would  be  fulfilled  if  all  the  lithium  nitrate  were  dissociated, 
and  one  quarter  only  of  the  calcium  nitrate  molecules.  A  series  of 
experiments  was  instituted  for  the  purpose  of  comparing  the  nitrates 
of  the  calcium  group  of  metals  among  themselves  and  with  lithium 
nitrate.  This  has  not  been  quite  completed,  but  there  seems  to  be 
little  doubt  from  what  has  been  done,  that  barium  nitrate  is  the 
most  absorbent,  that  the  calcium  salt  comes  next,  and  that  the  stron- 
tium compound,  instead  of  being  intermediate  between  the  others,  is 
less  absorbent  than  either.  A  series  of  experiments  was  also  made  in 
which  the  metal  was  the  same,  but  the  salt  radicle  varied,  the  haloid 
salts  of  potassium  being  chosen  for  this  purpose.     The  bromide  and 
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iodide  both  absorb  enough  water  to  make  a  solution  while  the  chlo- 
ride is  still  in  the  solid  condition,  but  when  the  vapour  pressure  from 
the  bromide  and  iodide  comes  to  be  as  great  as  that  of  the  saturated 
solution  of  the  chloride,  it  remains  constant  until  the  chloride  is  all 
dissolved.  Therefore,  the  three  salts  absorb  nearly  the  same 
amounts  of  water,  and  it  appears  that  these  salts  are  very  nearly 
equally  dissociated,  even  in  rather  concentrated  solutions,  but  if  any- 
thing, the  bromide  is  more  dissociated  than  the  others. 

Experiments  on  the  resistance  of  the  solutions  showed  that  the 
amount  of  dissociation  of  calcium  nitrate  is  about  45  per  cent,  as 
great  in  a  concentrated  as  in  a  dilute  solution,  whilst  the  amount  of 
dissociation  in  the  case  of  the  lithium  salt  is  about  83  per  cent. 

H.  C. 

Determination  of  the  Molecular  Weights  of  some  Inorganic 
Substances.  By  Heixrich  BiLz(Chem. Centr.,  1895,  i,  770 — 771 ;  from 
Math.  natw.  Mitt.  Berlin^  1895,  35 — 38). — The  autlior  has  determined 
the  density  of  some  of  the  elements  at  a  very  high  temperature  by 
means  of  an  apparatus  made  of  a  highly  refractory  porcelain.  The  ex- 
periments with  arsenic,  thallium,  cadmium,  and  zinc  were  made  at 
1732 — 1748°.  The  density  of  arsenic  vapour  was  found  to  be 
5'30 — 5'54,  the  theory  for  Aso  being  5*2.  The  dissociation  at  this 
high  temperature  was  not  greater  in  hydrogen  than  in  nitrogen. 
Thallium  showed  a  density  of  14*77,  theory  for  TI2  requiring  14*11. 
Cadmium  had  a  density  of  4*34 — 4'38,  theory  requiring  387  for  Cd. 
Zinc  had  a  density  of  264,  theory  requiring  2*25  for  Zn.  Iridium 
and  tin  did  not  evaporate  at  these  high  temperatures. 

Arsenic  trioxide  has,  between  500 — 770°,  a  density  corresponding 
with  the  formula  As^Oe.  The  same  diminishes  with  a  higher  tem- 
perature, and  has,  at  1732°,  the  value  7*32,  theory  for  AS2O3  requir- 
ing 6*84.  It  seems  that,  above  1770°,  only  molecules  of  the  com- 
pound AS2O3  can  exist.  The  increase  in  the  boiling  point  of  aqueous 
solutions  of  both  varieties  of  arsenious  anhydride  showed  that  decom- 
position into  2  mols.  of  arsenious  acid,  H3ASO3,  had  occurred.  The 
solution  of  the  crystallised  variety  of  arsenious  anhydride  in  nitro- 
benzene seems,  on  the  other  hand,  to  contain  unaltered  AS4O6. 

Attempts  were  made  to  estimate  the  vapour  density  of  the  alkali 
metals  and  of  magnesium,  but  constant  values  could  not  be  obtained 
although  any  action  of  the  metals  on  the  porcelain  vessel  was 
prevented.  L.  de  K, 

Specific  Volume  and  the   Genesis  of  the  Elements.     By 

Charles  T.  Blanshard  {Ghem.  News,  1895,  72,  230—231,  237—238). 
— Continuing  his  observations  in  reference  to  the  genesis  of  the  ele- 
ments (Abstr.,  1895,  ii,  340),  the  author  now  points  out  that  the 
specific  volumes  in  certain  homologous  series  of  organic  compounds 
offer  parallels  to  various  conditions  that  obtain  with  the  atomic 
volumes  of  series  of  related  elements.  D.  A.  L. 

Molecular  Volumes.  By  Isidor  Traube  (Ber.,  1895,  28,  2722 — 
2728  ;  compare  Abstr.,  1895,  ii,  209). — The  author  compares  the  ob- 
served and  calculated  values  (Abstr.,  1895,  ii,  70)  of  the  molecular 
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solution  volumes  of  a  large  number  of  organic  compounds  of  very- 
different  types,  and  finds  a  very  close  agreement  between  them;  lie 
gives  a  revised  table  of  atomic  solution  volumes  for  the  non-metallic 
elements,  and  states  that  the  molecular  contraction  volume  per  gram- 
molecule  of  substance  dissolved  in  water  should  be  13*5  c.c.  instead 
of  12"2  as  previously  given.  The  molecular  solution  volume  is  not  a 
purely  additive  property,  but  a  highly  constitutive  one,  the  atomic 
solution  volumes  for  the  various  types  of  oxygen,  carbon,  nitrogen, 
sulphur,  &c.,  in  organic  compounds  having  very  different  values  ; 
the  presence  of  a  benzene  or  hexamethylene  ring  in  the  molecule 
decreases  the  molecular  solution  volume  of  the  compound  by  8'1  c.c. 
The  molecular  solution  volume  is  not  simply  the  sum  of  the  atomic 
solution  volumes  of  the  atoms  forming  the  molecule,  as  an  expansion 
always  occurs  during  the  formation  of  a  substance  ;  this  "  molecular 
dilatation "  is  approximately  the  same  for  all  substances,  and  is 
12*4  c.c.  per  gram  molecular  weight  for  the  gram  molecular  volume 
in  aqueous  solution  at  15°  ;  to  obtain  the  molecular  volume  this 
number  12"4  must  naturally  be  increased  by  the  addition  of  13'5  c.c. ; 
the  molecular  contraction  volume  for  water  thus  becomes  25*9  c.c. 

W.  J.  P. 

Molecular  Volumetric  Determination  of  Molecular  Weights. 

By  IsiDOR  Traube  (Ber.,  1895,  28,  2728 — 2730  ;  compare  preceding 
abstract). — From  a  single  specific  gravity  determination  of  an  aqueous 
solution  containing  0'5 — 3  per  cent,  of  a  substance,  the  molecular  solu- 
tion volume  of  the  latter  can  be  calculated,  and  a  correct  molecular 
weight  assigned  to  the  substance,  using  the  equation  (Abstr.,  1895, 
ii,  70)- 

v^,i  =  m  +  aqjd  —  aqjc  =  2?iC  +  12*4. 

The  influence  of  ionic  dissociation  and  of  the  presence  of  the  various 
types  of  ring  present  in  the  substance  must,  of  course,  be  taken  into 
consideration. 

In  determining  the  molecular  weight  of  an  acid,  it  is  usually  con- 
venient to  neutralise  the  solution  with  standard  soda,  using  phenol- 
phthalein  as  an  indicator,  and  to  then  determine  the  molecular  solu- 
tion volume  of  the  sodium  salt,  which  in  so  dilute  a  solution  is 
practically  wholly  dissociated.  The  molecular  solution  volume  of 
sodium  metamidobenzoate  determined  in  a  3*030  per  cent,  aqueous 
solution  was  found  to  be  89'1  c.c,  whilst  the  calculated  value  is 
892  c.c. ;  very  accurate  results  may  therefore  be  obtained. 

W.  J.  P. 

Molecular- volumetric  Method  of  Determining  the  Molecular 
Weight  and  Constitution.  By  Isidor  Traube  (Ber.,  1895,  28, 
2924 — 2928). — The  author  gives  the  following  formula  for  calculat- 
ing the  molecular  volumes  of  the  hydrocarbons  at  15°. 

V,„  =  2nC  -}■  25-9  -  (^^R  +  gl=  +  rp), 

where  2wC  is  the  sum  of  the  products  of  the  atomic  volumes  and  the 
number  of  atoms  present,  and  jp,  7,  r  are  respectively  the  number 
of  rings,  of  double,  and  of  triple  linkings.  The  atomic  volume  of 
carbon  is  9*9,  of  hydrogen  3"1,  the  decrement  for  each  hexamethylene 
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ring  8"1,  for  each  benzene  ring  13*2,  for  each  double  linking  17,  and 
for  each  triple  linking  2  X  1'7  =  3-4.  The  molecular  volumes  of  80 
hydrocarbons  calculated  by  this  formula  are  given  in  the  paper  and 
compared  with  those  obtained  directly  from  the  specific  gravities. 
The  agreement  between  the  two  series  is  excellent,  and  in  no  case  is 
a  greater  difference  than  63  c.c.  observed.  Since  doubling  the 
molecular  weight  would  cause  a  difference  of  25*9  c.c,  the  applica- 
tion of  the  method  to  the  determination  of  molecular  weights  is  evi- 
dent (compare  Abstr.,  1895,  ii,  209).  H.  C. 

Initial  Rates  of  Osmosis  of  certain  Substances  in  Water  and 
in  Liquids  containing  Albumin.  By  W.  S  Lazaeus-Barlow  (/. 
Fhysiol,  1895,  19,  140— 166).— See  this  vol.,  ii,  196. 

Correct  Formulae  for  Osmotic  Pressure,  Changes  of  Solu- 
bility, Freezing  Point  and  Boiling  Point ;  and  Heats  of  Solu- 
tion and  Dilution  in  Dissolved  Dissociated  Substances.    By 

J.  J.  VAX  Laar.  it.  (Zeif.  'physikal.  Chem.,  1895,  18,  245—282).— 
The  author  investigates,  thermodynamically,  the  above  formulte,  and 
obtains  theoretically  the  following  results.  If  a  strongly  dissociated 
compound  is  added  to  a  dilute  solution  of  a  feebly  dissociated  sub- 
stance with  one  common  ion,  the  dissociation  degree  of  the  former 
remains  almost  unaltered,  that  of  the  latter  compound  being  dimi- 
nished. When  also  there  is  one  ion  common,  the  solubility  of  the 
compound  is  lowered,  the  least  soluble  undergoing  the  greatest 
relative  change.  Non-electrolytes  do  not  affect  the  solubility,  neither 
are  they  affected  in  this  respect.  When  there  is  no  common  ion, 
the  effects  are  more  complicated,  and  frequently  undetermined. 
In  the  case  of  partition  coefficients  between  water  and  other  solvents, 
it  is  seen  that,  owing  to  the  ions  being  absent  in  the  other  solvents, 
the  apparent  partition  coefficient  increases  with  dilution.  The  effect 
of  association  of  the  solvent  molecules  on  the  formulas  deduced  here 
and  in  the  former  paper  (1895,  ii,  107)  is  considered,  and,  where 
necessary,  alterations  for  this  given.  It  is  also  shown  that  the  vapour 
pressure  of  water  is  not  influenced  by  the  presence  of  indifferent  gases, 
and  that  the  validity  of  Dalton's  law  is  limited  to  the  cases  where 
the  volume  is  great.  L.  M.  J. 

The  Absorption  of  Nitrous  Oxide  in  Water  and  in  Salt 
Solutions.  By  Victor  Gordon  {Zeit.  physikal  Chem.,  1895,  18, 
1 — 16). — The  author  has  determined  the  absorption  coefficient  of 
nitrous  oxide  in  solutions  of  chlorides  of  potassium,  sodium,  lithium, 
calcium  and  strontium,  and  sulphates  of  potassium,  sodium,  lithium, 
and  magnesium.  The  experiments  were  in  each  case  performed  for 
three  or  more  concentrations,  and  at  five  different  temperatures, 
ranging  from  81°  to  223°,  and  interpolation  formulas*  are  given  for 
each  solution  examined.  The  lowering  of  the  absorption  coefficient 
appears  to  be  proportional  to  M^,  where  M  is  the  number  of  gram 

*  It  is  noticeable  that  these  iaterpolation  formulae  are  in  all  cases  of  the  form 
a  =  a  —  pt  +  yt^  indicating,  if  the  formula  holds  for  extrapolation,  a  minimum 
at  the  temperature  /8/27,  which  in  almost  all  cases  lies  between  34"  and  40''. 
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molecules  of  dissolved  salt  per  litre,  so  that  (a—as)!^^  =  const.,  a 
and  as  being  the  coefficient  in  water  and  the  solution  respectively. 
The  value  of  the  constant  decreases  as  the  temperature  rises,  and 
varies  with  different  salts.  For  analogous  salts,  how^ever,  the  con- 
stants are  nearly  equal,  whilst  the  value  for  bivalent  salts  is  double 
that  for  univalent  salts.  L.   M.  J. 

The  Partition  Coefficients  of  Solutions  in  Liquid  and  Solid 
Substances.  By  Jacobus  M.  van  Bemmelen  (Zeit.  physikal.  Chem.f 
1895,  18,  331 — 334). — The  results  and  conclusions  of  Gr.  C.  Schmidt 
(Abstr.,  1895,  ii,  39)  are  contested.  Neither  in  silicic  acid  nor  in 
any  other  substance  experimented  with  by  the  author,  did  he  find  the 
absorption  took  place  in  accordance  with  Henry's  gaseons  law 
(co/ci  =  const.,  where  C2  and  Ci  are  the  concentrations  of  dissolved 
substance  in  the  liquid  and  solid  respectively).  The  partition 
coefficient  was  in  all  cases  not  constant,  but  a  complex  function  of 
the  concentration,  and  dependent  on  the  temperature  and  modification 
of  the  colloid.  The  coefficient  is  only  approximately  constant  when 
the  concentration  is  small,  so  that  the  author  considers  Schmidt's 
conclusions  erroneous.  L.  M.  J. 

Note  by  Abstractor. — The  partition  coefficient  should,  however, 
only  be  constant  when  the  solid  absorbent,  that  is,  the  colloid,  remains 
of  the  same  modification,  and  only  for  dilute  solutions,  as  in  strong 
solutions  Henry's  law  could  not  be  expected  tohold. 

Self-recorded  Breaks  in  the  Properties  of  Solutions.    By  P. 

Spencer  U.  Pickering  (Phil.  Mag.,  [5],  40,  472 — 476). — By  running 
a  continnous  stream  of  sulphuric  acid  into  Avater  in  a  calorimeter,  and 
making  a  chart  of  the  motion  of  the  thermometer,  either  by  photo- 
graphy or  by  taking  successive  readings,  a  diagram  is  obtained  which 
reproduces  automatically  the  sudden  changes  of  curvature  shown  by 
the  author's  heat  of  dis^solution  determinations  (Trans.,  1890,  127). 
By  adjusting  the  initial  temperature  suitably,  the  figures  obtained  are 
rectilineal,  and  the  breaks  become  as  clearly  visible  as  those  which 
are  made  on  starting  or  stopping  the  stream  of  acid.  S.  U.  P. 

Cryoscopic  Relations  of  Dilute  Solutions  of  Cane  Sugar  and 
Ethylic  Alcohol.  By  Harry  C.  Jones  (Phil.  Mag.,  1895,  [5],  40, 
383—393;  and  Zeit.  physikal.  Chem.,  1895,  18,  283— 293).— Nernst 
and  Abegg  (Abstr.,  1895,  ii,  155)  have  attributed  the  high  results 
obtained  by  the  author  for  the  molecular  lowering  of  the  freezing 
point  in  dilute  cane  sugar  solutions  to  the  use  of  a  jacket  at  a  much 
lower  temperature  than  the  freezing  point  of  the  solution.  The 
experiments  have  therefore  been  repeated,  using  a  freezing  mixtui'e 
from  0'3°  to  0'4°  colder  than  the  freezing  point  of  the  solution.  A 
large  volume  of  solution  (1100  c.c.)  was  employed,  thus  diminishing 
very  greatly  the  effect  of  disturbing  infiuences  from  without.  The 
stirring  was  carried  out  so  gently  that  errors  from  this  source  could 
not  have  assumed  any  appreciable  dimensions.  The  results  obtained 
are  as  follows. 
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Grams  in  litre. 

Normal. 

Lowering  found. 

Gram-mol.  lowering. 

3-8875 

0-01136 

0-0251 

2-21 

7775 

0-0227 

0-0475 

2-09 

15-550 

0-0455 

0-0915 

201 

23-325 

0-0682 

01333 

1-95 

31-100 

0-0909 

0-1734 

1-91 

The  molecular  lowerings  are  throughout  somewhat  lower  than  those 
obtained  in  former  determinations,  bat  they  are  still  far  above  the 
theoretical  value.  Dilute  solutions  of  ethjlic  alcohol  gave  similar 
results,  and  the  author  does  not  find  sufficient  justification  for  the 
conclusion  that  non-electi^oljtes  in  fairly  dilute  solutions  give  lowerings 
which  conform  to  the  equation  t  =  0-02  T^/W.  H.  C. 

Relations  bet-ween  the  Cryoscopic  Behaviour  of  the  PhenoJs 
and  their  Constitution.  By  Karl  Auwers  (Ber.,  1895,  28, 
2878 — 2882).— Although,  as  the  result  of  former  investigations 
(Abstr.,  1894,  ii,  133 ;  1895,  ii,  41),  the  author  was  led  to  conclude 
that  the  cryoscopic  behaviour  of  the  phenols  in  benzene  solution  was 
normal,  certain  irregularities  observed  with  paracresol  and  para- 
nitrophenol  rendered  this  conclusion  doubtful.  The  author  has, 
therefore,  submitted  this  point  to  the  test  of  further  experiment,  but, 
as  many  of  the  phenols  are  only  very  slightly  soluble  in  benzene  at 
the  freezing  point,  naphthalene  has  been  substituted  for  benzene  as  a 
solvent.  Forty-eight  phenols  were  examined  in  all,  namely,  phenol 
and  6  of  its  homologues,  5  halogen  derivatives,  9  nitrophenols, 
8  hydroxyaldehydes,  14  pheuolcarboxylic  acids,  and  5  polybasic 
phenols.  The  acids  were  used  in  the  form  of  their  methylic  or 
ethylic  salts. 

The  examination  of  these  substances  shows  that  the  cryoscopic 
behaviour  of  the  phenols  is  largely  dependent  on  their  constitution. 
Phenols,  where  substitution  is  in  the  ortho-position,  exhibit  the  normal 
cryoscopic  behaviour,  but  para-substituted  phenols  behave  abnormally. 
The  meta- compounds  occupy  a  position  between  the  ortho-  and  para-, 
but  rather  resemble  the  para-compounds  in  their  behaviour.  Among 
the  substituting  groups,  the  influence  of  the  aldehydic  group  'CHO  is 
the  most  marked,  and  then  in  decreasing  order  of  influence  follow  the 
carboxalkylic  group  -COOR,  the  nitro-group,  the  halogens,  and,  lastly, 
the  alkylic  groups.  The  influence  of  ortho-substitution  is  stronger 
than  that  in  the  meta-  or  para-position,  so  that  if  a  phenol  contains 
the  same  substituting  group  in  both  the  ortho-  and  para-positions, 
the  cryoscopic  behaviour  of  the  substance  will  probably  be  nearly 
normal.  No  exceptions  to  the  above  regularities  have  as  yet  been 
met  with,  and  it  is  suggested  that  the  cryoscopic  behaviour  of  a 
phenol  may  aid  materially  in  the  determination  of  its  constitution. 

H.  C. 

Cryoscopic  Behaviour  of  Substances  having  Constitutions 
similar  to  that  of  the  Solvent.  By  Emanukle  Patern5  {Gazzetta, 
1895,  25,  i,  411— 417).— Garelli  and  Montanari  (Abstr.,  1895,  ii,  205) 
showed  that  the  phenols  when  dissolved  in  the  corresponding  hydro- 
carbons give  abnormal  depressions  of  the  freezing  points,  and  conclude 
that  this  is  due  to  the  close  chemical  relationship  existing  between 


GENERAL  AND  PHYSICAL  CHEMISTRY.  157 

the  solvent  and  the  dissolved  substance ;  the  author  shows,  however, 
that  this  similarity  of  constitution  is  not  the  only  cause  of  a  small 
depression  of  the  freezing  point,  but  that  the  chemical  nature  of  the 
dissolved  substance  has  also  to  be  considered.  Thus,  phenol  behaves 
abnormally,  whether  dissolved  in  benzene  or  in  paraxylene;  para- 
xylenol  also  gives  abnormal  freezing  point  depressions  both  in 
paraxylene  and  benzene  solutions  ;  the  similarity  of  constitution  of  the 
solvent  and  dissolved  substance  seems  in  these  cases  to  be  without 
effect.  Determinations  of  the  depression  in  freezing  point  caused  by 
phenol  and  benzylphenol  in  diphenylmethane  solution  show  that 
phenol  behaves  fairly  normally  and  benzylphenol  quite  abnormally,  as 
would  be  expected  from  Garelli  and  Montanari's  conclusion. 

W.  J.  P. 
Freezing  of  Solutions  at  Constant  Temperature.  By  Albert 
COLSON  {Gompt.  rend.,  1895,  120,  991— 993).— An  increase  of 
pressure  raises  the  freezing  points  of  liquids  which  contract  during 
solidification,  whilst,  on  the  other  hand,  the  presence  of  dissolved 
foreign  matter  lowers  the  freezing  point  in  inverse  proportion  to  the 
molecular  weight  of  the  dissolved  substance.  The  author  has 
endeavoured  to  ascertain  experimentally  whether  any  relation  exists 
between  the  molecular  weight  of  the  dissolved  substance  and  the 
pressure  required  to  maintain  the  freezing  point  of  the  solvent 
constant.  The  solvent  selected  was  benzene  freezing  at  5*7°.  The 
results  are  given  in  the  following  table. 

Dissolved  substance. 

Benzoic  acid   122 

Acetic  acid 

I^aphthalene 

Paradichlorobenzene. . 
Paradichlorobenzene. . 
Metadinitrobenzene  . . 

Here  M  is  the  molecular  weight  of  the  dissolved  substance,  p  the 
number  of  grams  dissolved  in  100  grams  of  benzene,  t  the  depression 
of  the  freezing  point,  and  P  the  pressure  in  mm.  in  Amagat's  apparatus 
required  to  raise  the  freezing  point  of  the  sohition  to  that  of  the  solvent 
(5  mm.  on  this  scale  correspond  with  about  1  atmos.).  It  will  be  seen 
that  in  the  case  of  benzoic  and  acetic  acids  there  is  no  direct  relationship 
between  the  pressures  corresponding  with  a  particular  freezing  point 
depression  and  the  molecular  weights  of  the  acids.  On  the  other 
hand,  if  we  consider  three  of  the  solutions  in  which  the  depression  of 
the  freezing  point  is  about  1°,  we  find  that  the  pressure  which  may  be 
regarded  as  equivalent  to  a  depression  of  1°  is  in  each  case  about  the 
same,  thus:  acetic  acid,  232/1-16  =  200;  naphthalene,  219/1-06  = 
206 ;  chlorobenzene,  180/0-92  =  194.  H.  C. 

Influence  of  Chemical  Constitution  of  Organic  Compounds 
on  their  capability  of  forming  Solid  Solutions.  By  Felice 
Gakelli  {Zeit.  phijsikal  Chem.,  1895,  18,  51— 60).— The  paper 
contains  further  examples  of  abnormal  depressions  of  the  freezing 
point  occurring  when  solvent  and   dissolved  sabstance   are  closely 


M. 

P- 

,  ^• 

P. 

122 

2-5 

0-53° 

98  mm. 

60 

25 

116 

232  „ 

128 

2-5 

1-06 

219  „ 

137 

2-5 

0-92 

180  „ 

137 

5-0 

1-85 

410  „ 

168 

30 

0-98 

225  „ 
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allied  in  constitution.  Cumarone,  indole,  and  indene  in  naphthalene 
give  too  high  values  for  the  molecular  weight,  as  do  diphenylene 
oxide  and  /:J-naphthoquinoline  in  phenanthrene,  phenanthroline  in 
the  same  solvent  giving  a  normal  result.  Dithienyl  gives  an  abnormal 
depression  in  diphenyl,  but  normal  in  benzene,  whilst  metauicotine 
gives  a  normal  value  in  diphenyl,  a  result  in  accord  with  the  views 
of  Pinner  (Abstr.,  1894,  i,  388;  1895,  i,  116).  The  regularity 
observed  in  the  cyclic  compounds  is  markedly  modified  by  the 
presence  of  side  chains,  thus  methylpyrroline  gives  a  normal  depres- 
sion in  benzene,  as  do  pyrroline  and  thiophen  in  paraxylene,  whilst 
aa-dimethylpyrroline  and  aa-dimethylthioj^hen  give  abnormal  values 
in  paraxylene.  In  acetophenone,  acetylpyrroline  and  acetothienone 
give,  as  expected,  abnormal  depressions.  In  benzoic  acid  as  solvent, 
a-pyrrolinecarboxylic  acidy  a-thiophencarboxylic  acid,  orfcho-  and 
meta-hydroxybenzoic  acids,  and  orthamidobenzoic  acid  give  abnormal 
depressions,  whilst  those  caused  by  parahydroxybenzoic  and  f urfuran- 
carboxylic  acids  are  normal,  those  due  to  meta-  and  para-amido- 
benzoic  acids  being  nearly  so.  In  phenol,  the  three  dihydroxy- 
benzenes  are  slightly  abnormal,  whilst  in  resorcinol  the  ortho-  and 
para-compounds  give  normal  values.  Some  fatty  compounds  are 
also  examined  :  maleic  anhydride  in  succinic  anhydride  giving  an 
abnormal  result,  whilst  those  of  oleic  acid  in  stearic  acid,  butyric 
acid  in  crotonic  acid,  apiole  and  dihydro-apiole  in  isapiole  are  normal. 
In  a  short  note  on  Beckmann's  work  (Abstr.,  1895,  ii,  383),  the  author 
does  not  consider  that  the  abnormal  results  of  iodine  in  benzene 
solution  can  be  due  to  the  formation  of  a  solid  solution. 

L.  M.  J. 
The  Velocity  Law  of  Polymolecular  Reactions.  By  Arthur 
A.  NoYES  (and  Walter  O.  Scott)  (Zeit.  physikal.  Ghem.,  1895,  18, 
118 — 132). — For  the  determination  of  the  order  of  a  chemical 
reaction,  the  constancy  of  the  velocity  constant  is  not  alone  suffi- 
cient, but  comparison  should  be  made  of  the  constants,  at  a 
definite  stage  of  the  action,  obtained  in  independent  experiments 
with  different  initial  concentrations.  Examined  thus,  it  is  seen 
that  the  action  between  hydrogen  iodide  and  hydrogen  peroxide 
is  of  the  second  order  (see  Magnaniui,  Abstr.,  1892,  110),  whilst 
the  same  holds  for  the  action  between  hydrogen  iodide  and 
bromic  acid.  According  to  Schwicker's  experiments  (Abstr.,  1895, 
ii,  213),  the  decomposition  of  potassium  hypoiodite  is,  if  in  the 
presence  of  free  iodine,  of  the  first  order,  but  no  definite  conclusion 
can  be  drawn  if  alkali  is  in  excess.  The  reaction  between  ferric  and 
stannous  chlorides  is,  however,  of  the  third  order,  as  is  the  poly- 
merisation of  cyanic  acid.  An  explanation  of  the  first  three  cases, 
may  be  that  the  reaction  takes  place  in  two  or  more  stages,  of  which 
the  first  alone  takes  an  appreciable  time.  For  example,  HI  -j-  H3O2 
=  HIO  -f  H2O  ;  HIO  +  HI  =  H2O  +  I2.  In  the  last  two  cases, 
van't  Hoff's  law,  that  the  order  is  determined  by  the  number  of 
interacting  molecules,  is  obeyed.  L.  M.  J. 

A  Reversible  Reaction  of  the   First   Order.     By  Fritz  W. 
KtJSTER  (Zeit.  x>liysihal.  Chem.,  1895,  18,  161— 179).— The  reversible 
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change  of  hexaclilor-a-keto-/3-peiitene  ^  hexachlor-a.keto-7-pentene 
is  considered.  The  estimation  of  the  compounds  is  effected  readily, 
owing  to  the  slight  solubility  of  the  anilide  of  the  /5-compound.  The 
/3-compound  was  heated  at  210°,  and  the  quantity  of  the  7-compound 
estimated  hourly,  the  final  state  being  reached  when  the  quantity 
was  0-386,  whilst  the  value  of  1/^  log  1/(1  +  clc)x  varied  from  0'055 
to  0"035.  The  change  from  the  7-compound  to  the  ft-  was  examined  at 
the  same  temperature,  the  final  stage  being  reached  when  0'613  of  the 
/5-compound  was  formed,  a  number  agreeing  exactly  with  the 
previous  results.  Experiments  in  different  atmospheres  showed  that 
small  quantities  of  aqueous  vapour  have  a  high  accelerative  influence, 
the  same  obtaining  to  a  smaller  extent  for  hydrogen  chloride.  An 
increase  in  temperature  to  237*5°  caused  the  velocity  to  increase 
tenfold,  but  the  final  ratio  was  only  slightly  altered,  0*63  to  0*65.  At 
300°,  eouilibrium  was  very  speedily  reached,  the  final  ratio  being  0"85. 

L.  M.  J. 
Velocity  of  the  Hydrolysis  of  Salicin  by  Acids.  By  Arthur 
A.  NoYES  and  William  J.  Hall  {Zeit.  pJiysikal.  Chem.,  1895, 18,  240 — 
244). — The  investigations  were  undertaken  to  determine  whether  the 
hydrolysis  of  a  glucoside  is  in  accordance  with  the  reaction  law 
which  obtains  for  the  inversion  of  cane  sugar,  &c.  Salicin  was 
employed  for  the  purpose,  the  formation  of  either  saligenin  or 
saliretin  during  the  reaction  being  immaterial,  as  both  are  inactive. 
A  5  per  cent,  solution  was  first  employed,  the  rotation  of  which  was 
—  12*32°,  and  when  completely  hydrolysed  +6*00°,  the  ratio  being 
hence  0*487  =  c.  If  the  reaction  takes  place  according  to  the  equa- 
tion dx/dt  =  /i;(A  —  a.'),  the  value  for  the  constant  k  is  given  by 
1/f  log{(cao  +  ai)l(cao  +  a)},  where  Oo  is  the  initial  rotation,  cti  that 
at  the  arbitrary  zero  of  time,  and  a  that  after  time  t.  The  values  thus 
obtained  for  k  are  in  close  accord,  the  greatest  variation  being  about 
8  per  cent.,  and  the  reaction  therefore,  like  the  sugar  inversion,  is  of 
the  first  order.  The  relative  effects  of  the  acids  follow  the  same 
order  as  their  effects  in  sugar  inversion,  as  is  seen  in  the  following 
table. 


N/5  acid. 

Salicin  hydrolysis. 

Sugar  inversion. 

1000 

499 

223 

45 

1000 

Sulphuric 

536 

Oxalic 

186 

31 

L.  M.  J. 

Molecular  Symmetry  and  Asymmetry.  By  Paul  Geoth  (Ber., 
1895,  28,  2510 — 2511). — The  generally  accepted  statement,  con- 
tradicted by  Ladenburg  (Abstr.,  1895,  ii,  489),  that  when  the  molecule 
of  a  substance  contains  no  plane  of  symmetry,  the  substance  exhibits 
enantiomorphism,  is  quite  correct,  for  planes  of  symmetry  are  of  two 
kinds,  namely,  simple  and  compound.  A  figure  possesses  a  plane  of 
simple  or  direct  symmetry  when  it  gives  a  superposable  image  on 


lt)0  ABSTRACTS  OF  CHEMCAL  PAPERS. 

reflection  from  that  plane,  whilst  it  possesses  a  plane  of  compound  or 
indirect  symmetry  when  a  superposable  image  is  only  obtained  after 
reflection  and  rotation  through  180°  about  the  normal  to  the 
plane.  Diketopiperazine,  the  example  quoted  by  Ladenburg, 
possesses  a  plane  of  compound  symmetry,  and,  therefore,  cannot 
exhibit  enantiomorphism ;  the  application  of  the  term  pseudosym- 
metry  to  such  a  case  is  undesirable,  this  terra  being  already  used  in 
another  way. 

The  author  points  out  that  the  whole  question  of  the  symmetry  of 
geometrical  figures  is  now  worked  out  in  crystallographic  text-books 
in  such  a  way  as  to  be  immediately  applicable  to  all  problems  con- 
cerning molecular  symmetry.  W.  J.  P. 

Size  of  Crystalline  Molecules.  By  Andreas  Fock  (Ber.,  1895, 
28,  2734— 2742).— Nernst  has  shown  (Abstr.,  1892,  560)  that  when 
an  aqueous  solution,  containing  Ci  and  c-z  molecules  of  two  isomor- 
phous  salts  per  unit  volume,  is  in  equilibrium  with  a  solid  solution 
composed  of  .^i  and  X2  molecules  per  cent,  of  the  same  two  salts 
respectively,  the  ratios  Cijxi  and  Cs/.Tz  are  constant  for  all  concentra- 
tions if  the  molecular  weights  of  the  two  salts  are  the  same  in  both 
the  liquid  and  the  solid  solutions ;  if,  however,  the  molecular  weight 
in  the  solid  state  is  n  times  that  in  the  liquid  state,  n  being  greater 
OB  less  than  unity,  then  Ci^^jxi  and  c//a'2  are  constant.  If  ionic  dis- 
sociation occurs,  the  number  of  molecules  in  the  liquid  solution 
changes,  and  this  alteration  must  be  allowed  for  in  using  the  above 
constants  ;  but  inasmuch  as  the  extent  of  the  electrolytic  dissociation 
of  two  salts  having  a  common  ion,  in  aqueous  solution,  is  the  same, 
the  above  ratio  should  remain  practically  constant  when  the  solubility 
of  the  two  salts  in  molecules  per  unit  volume  is  nearly  the  same ;  if 
the  dissociation  is  slight,  it  can  of  course  also  be  disregarded. 

Disregarding  dissociation,  therefore,  the  author  has  calculated  the 
values  of  the  above  ratios  taking  the  pairs  of  isomorphous  salts  in- 
vestigated by  Muthmann  and  Kuntze  (Abstr.,  1895,  ii,  7)  and  shows 
that  potassium  dihydrogen  phosphate  and  arsenate  have  the  same 
molecular  weight  both  in  solution  and  in  the  crystalline  state.  Potas- 
sium permanganate  and  perchiorate  and  rubidium  permanganate  have, 
however,  twice  the  molecular  weight  when  solid  that  they  have  when 
liquid. 

The  author  contends  that  Mnthmann  and  Kuntze's  numbers  for 
the  equilibrium  between  potassium  and  rubidium  permanganates  and 
their  aqueous  solution  show  that  the  two  salts  crystallise  together  in 
all  proportions,  and  not  between  very  narrow  limits  as  stated  in  the 
paper  quoted  above.  W.  J.  P. 

Running  together  and  Healing  of  Crystals.  By  Otho  Lehmann 
(Zeit.  johysikal.  Chem.,  1895,  18,  91 — 9G). — On  warming  potassium 
oleate,  or  even  ordinary  soap,  on  a  microscope  slide  with  insufficient 
alcohol  for  its  complete  solution,  and  allowing  the  slide  to  cool, 
pointed  tetragonal  octahedra  separate  ;  these  crystals  are  0*1  — 0'3  mm. 
in  length  and  each  usually  consists  of  a  string  of  several  individual 
crystals ;  they  arc  best  observed  by  using  alcohol  coloured  red   by 
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some  dje  which  is  not  taken  up  by  the  deposited  crystals.  When, 
by  moving  the  cover-slip  two  of  these  crystals  are  so  brought 
into  contact  that  their  long  diameters  become  perpendicular,  or 
in  approximately  the  position  of  twinning,  the  sharp  end  of  the 
one  crystal  merely  flattens  itself  against  the  mass  of  the  other ;  if, 
however,  by  manipulating  the  cover  slip,  the  crystals  be  moved  until 
their  longer  axes  are  at  about  60°,  the  smaller  crystal  turns  of  its 
own  accord  until  in  a  parallel  position  to  the  larger  one,  and  then 
the  two  crystals  so  join  together  as  to  form  one  homogeneous  whole. 
The  tendency  which  deformed  soft  crystals,  such  as  these,  have, 
towards  again  assuming  a  regular  form,  may  be  also  observed  by 
crushing  one  of  the  larger  crystals  of  potassium  oleate  into  small 
detached  fragments  by  pressure  on  the  cover  slip ;  the  small  frag- 
ments soon  become  of  quite  symmetrical  form. 

The  processes  involved  in  these  changes  are  obviously  the  same  as 
those  by  which  a  broken  crystal  becomes  whole,  or  heals  itself  when 
immersed  in  its  crystallising  solution ;  in  the  latter  case,  the  surface 
tension  of  the  solid  mass  can  only  act  through  the  agency  of  the  solu- 
tion, whilst  with  soft  crystals  like  the  above,  the  surface  tension  of 
the  solid  is  sufficiently  powerful  to  cause  the  arrangement  of  the 
fragments  in  parallel  orientation.  W.  J.  P. 

Convenient  Forms  of  Laboratory  Apparatus.  By  D.  Albkrt 
Kreider  (Amer.  J.  Sci.,  1895,  [3],  50,  132— 134).— The  author  de- 
cribes  a  simple  form  of  hot  filter.  The  jacket  consists  of  an  inverted 
flask,  the  bottom  of  which  has  been  removed,  the  top  of  the  funnel  fits 
into  this  opening,  and  the  neck  is  closed  by  a  stopper  containing  per- 
forations for  the  stem  of  the  funnel,  and  for  the  steam  and  w^aste  pipes. 
An  improved  form  of  the  ordinary  Bunsen  valve  is  also  described.  It 
consists  of  a  stout  glass  tube  sealed  at  one  end  and  drawn  out  in  the 
middle  with  an  opening  in  the  constriction,  a  piece  of  rubber  tubing 
containing  a  smooth  slit  is  placed  over  this.  The  collapse  of  the  rub- 
ber, which  is  so  common  in  the  Bunsen  valve,  is  thus  rendered  impos- 
sible. The  valve  works  much  better  when  lubricated  with  glycerol.  A 
convenient/orce^wmj;  maybe  constructed  byad  justing  two  of  the  valves 
just  described  to  the  opposite  extremities  of  a  T"^^b®>  whilst  the 
third  limb  is  enlarged  so  as  to  permit  the  attachment  of  a  large  and 
stout  piece  of  rubber  tubing  closed  at  one  end;  this  tube  being 
alternately  compressed  and  released  by  the  hand.  J.  J.  S. 

A  New  Refractometer.  By  Carl  Pulfrich  (Zeit.physihal.  Ghem., 
1895,  18,  294 — 299. — The  author  has  devised  some  improvements 
on  the  older  form  of  his  well-known  refractometer  so  that  the  in- 
strument is  now  available  for  the  determination  of  the  refractive 
index  and  dispersion  not  only  for  sodium  light,  but  also  for  the  0,  F, 
and  G  lines.  A  heating  arrangement  is  aho  added  for  the  investiga- 
tion of  liquids  at  various  temperatures,  and  of  compounds  which 
have  high  melting  points,  whilst  the  new  instrument  is  also  adapted 
for  use  as  a  differential  refractometer — that  is  for  the  direct  deter- 
mination of  the  refractive  index  or  dispersion  of  cue  solid  or  liquid 
with  respect  to  a  second.  L.  M.  J. 
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Possibility  of  the  Occurrence  of  Hydrogen  and  of  Methane  in 
the  Atmosphere.  By  Fraxcis  C.  Phillips  (/.  Anier.  Chem.  Soc, 
1895,  17,  801 — 809). — Since  hydrogen  and  methane  are  largely 
evolved  during  the  decay  of  organic  matter  under  water,  and  since, 
by  the  gradual  erosion  of  rocks,  quantities  of  natural  gas  are  being 
constantly  liberated,  the  author  thinks  it  is  quite  probable  that 
both  these  gases  may  exist  in  the  atmosphere.  Experiments  made  at 
Mount  Washington,  New  Hampshire  (7,000  ft.  above  sea  level)  gave 
negative  results,  but  it  is  suggested  that  experiments  should  be  made 
at  much  greater  altitudes,  as,  since  hydrogen  and  methane  are  both 
very  light,  they  would  tend  to  form  a  zone  resting  on  the  heavier 
gases  of  the  atmosphere. 

The  author  recommends  the  use  of  anhydrous  palladium  chloride 
for  the  detection  of  traces  of  hydrogen  in  a  mixture  of  gases.  Free 
hydrogen  reduces  this  salt  in  the  cold,  forming  hydrogen  chloride, 
which  can  be  tested  for  by  means  of  silver  nitrate.  J.  J.  S. 

Combination  of  Hydrogen  with  Oxygen.  By  Victor  Meyer 
and  WiLHELM  Raum  (Ber.,  1895,  28,  2804— 2807).— When  heated  in 
sealed  bulbs  for  10  days,  at  300°,  hydrogen  and  oxygen  do  not  appear 
to  combine  at  all,  but  when  the  heating  is  continued  at  the  same 
temperature  for  65  days  (300 — 305°)  the  amounts  of  water  formed  in 
three  bulbs  were  9*5  per  cent.,  0*4  per  cent.,  and  1*3  per  cent.  When 
heated  at  100°  even  for  218  days  and  nights,  no  water  appears  to  be 
formed.  The  authors  consider  that  these  experiments  confirm  the 
theoretical  view  that  combination  actually  takes  place  between 
hydrogen  and  oxygen  at  the  ordinary  temperature,  but  at  so  slow  a 
rate  that  no  appreciable  amount  of  water  is  formed  during  a  measur- 
able period.  A.  H. 

Hydrogen  Peroxide.  By  Julius  W.  Bruhl  (Ber.,  1895,  28, 
2847 — 2866). — A  detailed  historical  account  of  the  discovery  and 
investigation  of  hydrogen  peroxide  is  given.  The  specimens  employed 
were  prepared  by  distilling  under  diminished  pressure  the  commercial 
article  after  the  addition,  if  necessary,  of  a  little  barium  hydroxide 
to  remove  silicic  acid  and  salts  of  the  heavy  metals  ;  the  purest  prepara- 
tion boiled  at  69*2°  (26  mm.).  The  stability  increases  with  the  concen- 
tration, specimens  containing  95 — 100  per  cent.  H2O2  are  scarcely 
changed  after  5 — 7  weeks,  if  direct  sunlight  is  excluded,  the  surface 
reduced  as  much  as  possible,  and  the  containing  vessel  kept  smooth  ; 
prolonged  shaking  favours  decomposition,  and  the  compound  cannot 
be  conveniently  transported  by  train.  Guncotton  is  the  best  medium 
for  the  filtration  of  hydrogen  peroxide,  asbestos  causes  rapid  decom- 
position, and  wool  readily  ignites.  Surface  action  is  entirely  excluded 
if  the  vessel  is  coated  with  paraffin  ;  the  optical  constants  given  below 


^Na. 

My  -  Ma. 

3-212 

0-036 

3-717 

0-055 

3-964 

0-069 

4-09 

— 
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were  determined  witli  prisms  treated  in  this  manner,  as  ground  glass 
causes  immediate  decomposition  of  the  hydrogen  peroxide. 

If  the  hydrogen  peroxide  is  isolated  by  the  help  of  other,  great  care 
is  required  during  the  distillation ;  on  one  occasion,  a  specimen  pre- 
pared in  this  manner  smelt  strongly  of  ozone,  an  oily  substance 
remained  which  did  not  volatilise  at  100°,  had  no  smell,  and  detonated 
feebly  when  a  drop  was  placed  on  platinum  in  a  flame,  but  the  intro- 
duction into  it  of  a  sharp-edged,  glass  rod  caused  a  violent  and  disas- 
trous explosion. 

The  sp.  gr.  is  1-4584  at  0°/4°,  and  1-4378  at  20°/4°.  Four  series  of 
determinations  of  the  optical  constants  were  made,  of  which  the  follow- 
ing values,  for  the  molecular  refraction  and  dispersion,  are  regarded 
as  the  most  accurate.  i^Ba  =  5-791  ;  iB^a  =  5-817;  My  -  ^a  = 
0-136,  the  calculated  values  for  the  formula  HO-OH  =  5*18,  5-32,  and 
O'lO  respectively.  The  corresponding  values  for  oxygen  are  as  follows. 

Ma. 

Oxygen  in  water  (20) 2-968 

,,  hydrogen  peroxide. .  3-591 

.,  molecular  O2,  liquid.  3*958 

gaseous       — 

This  increase  in  the  values  of  molecular  oxygen  probably  denotes 
the  presence  in  it  of  one  or  more  double  linkings,  and,  from  its 
analogy  to  sulphur,  oxygen  is  probably  quadrivalent.  In  support  of 
this  view,  the  compounds  Ag^O  and  HClOMco  are  cited  ;  the  latter 
is  known  both  as  gas  and  liquid  ;  the  formation  of  hydrogen  per- 
oxide from  nascent  hydrogen  and  molecular  oxygen,  its  decomposition 
by  means  of  nascent  oxygen,  and  its  resolution  into  water  and  mole- 
cular oxygen  are  also  mentioned.  Reference  is  made  to  the  optical 
constants  of  carbonic  oxide,  which  have  been  shown  by  the  author 
to  be  higher  than  those  calculated  from  the  formula  C!0 ;  this  com- 
pound he  regards  as  CiO,  all  other  organic  oxygen  compounds  being 
"  unsaturated  "  in  the  same  sense  as  bivalent  sulphur  derivatives,  and 
compounds  of  trivalent  phosphorus  and  nitrogen  (compare  Tafel, 
Abstr.,  1894,  ii,  448).  J.  B.  T. 

Constitution  of  Water  and  the  Cause  of  its  Dissociating 
Power.  By  Julius  W.  Beuhl  (Ber.,  1895,  28,  2866—2868 ;  and  Zeit. 
j)hysikal.  Chem.,  1895,  18,  514 — 518). — Assuming  thequadri valency  of 
oxygen  (compare  preceding  abstract),  water  must  be  an  unsaturated 
compound  ;  to  this  cause  is  referred  its  great  dissociating  power 
both  for  molecular  aggregates  and  single  molecules,  its  readiness  in 
combining  with  other  substances,  and  the  ease  with  which  it  forms 
molecular  aggregates.  The  fact  that  most  substances  are  more  or 
less  hygroscopic  and  soluble  in  water  is  cited  in  further  proof.  The 
organic  compounds  which  most  closely  resemble  water  in  these  pro- 
perties, such  as  the  alcohols,  ketones,  ethereal  salts,  acids,  &c ,  also 
contain  oxygen,  and  their  dissociating  power  generally  decreases  as 
the  molecular  weight  rises  and  the  content  of  oxygen  falls.  The 
hydrocarbons  and  their  haloid  substitution  products  have  little  or  no 
dissociating  power.  J.  B.  T. 
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Separation  of  Tellurium  from  Copper  Residues.  By  Cabell 
Whitehead  (/.  Amer.  Chem.  Soc,  1895,  17,  849— 855).— All  copper 
produced  from  American  sulphide  ores  contains  tellurium.  A  method 
for  the  estimation  of  this  tellurium  has  already  been  given  (Abstr., 
1895,  ii,  289).  In  the  electrical  refining  of  copper,  the  washings 
from  the  gold  residues  contain  the  tellurium  as  tellurous  oxide  or 
sulphate.  The  tellurium  may  be  obtained  from  these  either  by  pre- 
cipitation with  copper  or  by  passing  sulphurous  anhydride  through  the 
solution.     It  may  be  finally  purified  by  distillation  in  hydrogen. 

When  a  solution  of  sodium  tellurite  is  added  to  a  solution  of  an 
ammonium  salt,  a  white  precipitate  of  tellurous  anhydride  is  thrown 
down,  which  becomes  granular  on  boiling.  A  small  amount  of  tel- 
lurium or  of  some  metal  which  can  be  precipitated  by  sulphurous 
anhydride  remains  in  solution  ;  this  soluble  portion  is  still  under 
investigation.  Potassium  ferrocyanide  does  not  react  with  tellurium 
chloride  at  once,  but,  after  a  few  hours,  Prussian  blue  is  formed. 

When  tellurium  is  heated  with  aluminium,  the  two  combine  with 
explosive  violence,  forming  a  chocolate  coloured,  difficultly  fusible 
compound,  which  has  the  composition  Al2Te3.  It  is  hard  and  brittle, 
and  can  readily  be  ground  to  powder ;  when  exposed  to  moist  air,  it 
is  decomposed,  and  hydrogen  telluride  is  slowly  evolved;  when  thrown 
into  water,  it  is  rapidly  decomposed. 

Tellurium  is  readily  deposited  by  an  electric  current  either  from  an 
acid  or  alkaline  solution.  It  has  been  found  possible  to  separate  tel- 
lurium from  copper  by  adding  an  excess  of  sodium  hydroxide  and 
about  3  grams  of  potassium  cyanide  for  each  gram  of  copper  present, 
and  passing  an  electric  current  through  the  solution;  when  the 
tellurium  is  thrown  down  as  a  black,  non-adherent  precipitate, 
which  can  readily  be  filtered  off ;  the  solution  can  then  be  slightly 
acidified  with  sulphuric  acid  and  the  copper  estimated  in  the  usual 
way  by  electrolysis.  J.  J.  S. 

Action  of  Gaseous  Hydrogen  Chloride  on  Salts  of  the 
Elements  of  the  Fifth  Group   of  the   Periodic   System.    By 

Edgar  F.  Smith  and  Joseph  G.  Hibbs  (J.  Amer.  Chem.  Soc,  1895,  17, 
682 — 686). — The  authors  find  that  sodium  nitrate,  when  heated  in 
a  current  of  hydrogen  chloride,  is  completely  converted  into  sodium 
chloride.  Phosphates  are  not  decomposed,  in  so  far  that  no  phos- 
phorus chloride  is  given  off ;  but  arsenates  of  sodium,  magnesium,  and 
lead  are  completely  converted  into  chlorides,  whilst  the  arsenic  is 
entirely  volatilised  (as  chloride  or  P  oxy chloride),  and  may  be  col- 
lected in  a  bulb  apparatus  filled  with  water.  When  acting  on  sodium 
vanadate,  the  vanadium  is  expelled  as  oxychloride.  L.  de  K. 

Action  of  Gaseous  Halogen  acids  on  the  Salts  of  the  Elements 
of  the  Fifth  Group  of  the  Periodic  System.  By  Edgar  F.  Smith 
and  Fred  L.  Meyer  (/.  Amer.  Chem.  Soc,  1895,  17,  735—739).— 
Sodium  nitrate  is  completely  converted  into  the  corresponding  fluoride 
by  the  action  of  hydrogen  fluoride  at  250*^.  Phosphates  are  not 
attacked.     Vanadates  are  but  partially  decomposed,  and  even  at  a 
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high   temperatare  only  about  one-half  of  the  vanadium  is  expelled. 
The  same  result  was  obtained  with  arsenates. 

When  working  with  hydrogen  bromide,  it  is  found  that  sodium 
nitrate  is  completely  converted  into  the  corresponding  bromide. 
Phosphates  are  not  acted  on.  Sodium  vanadate  is  strongly,  but 
not  completely,  attacked  with  formation  of  vanadium  oxybromide. 
Arsenates  are  completely  decomposed,  all  the  arsenic  being  volatilised 
as  bromide. 

Using  hydrogen  iodide,  the  experiment  with  sodium  nitrate  could 
not  be  brought  to  a  satisfactory  conclusion,  owing  to  the  formation 
of  some  explosive  bye-products.  Phosphates  are  not  acted  on. 
Arsenates  are,  no  doubt,  completely  decomposed,  but  exact  proof  is 
wanting,  as  explosive  compounds  are  also  formed  and  interfere  with 
a  correct  analysis. 

The  action  of  the  gaseous  halogen  acids  on  antimony,  columbium, 
and  tantalum  is  also  mentioned,  but  no  analytical  details  are  given. 

L.    DE    K. 

Data  for  the  Ascertainment  of  the  True  Atomic  Weight  of 
Carbon.  By  J.  Alfred  Wanklyn  (Ghem.  News,  1895,  72, 164 — 165). 
— -Argnments  are  adduced  in  favour  of  a  reversion  to  6  for  the 
atomic  weight  of  carbon  (compare  this  vol.,  i,  1,  2).  Reasons  are  also 
assigned  for  doubting  whether  Schorlemmer's  hydride  of  heptyl  (this 
Journal,  1863,  216)  was  not  a  mixture  of  hydrocarbons. 

D.  A.  L. 

Varieties  of  Graphite.  By  Henri  Moissan  (Compt.  rend.,  1895, 
121,  540—642). — The  author  has  examined  specimens  of  graphite 
from  various  localities,  mainly  with  a  view  of  ascertaining  which  are 
intumescent,  like  the  graphite  obtained  by  dissolving  carbon  in  metals 
at  very  high  temperatures,  and  which  are  non-intumescent,  like  the 
graphite  produced  by  the  effect  of  a  high  temperature  alone  on  any 
other  form  of  carbon.  Ceylon,  intumescent ;  after  purification  by 
treatment  with  fused  potash  and  with  hydrofluoric  acid,  it  contains 
no  form  of  carbon  but  graphite.  Ticonderoga,  intumescent.  Green- 
ville, intumescent.  Borrowdale,  non-intumescent,  but  decrepitates 
when  heated,  and  gives  off  about  four  times  its  own  volume  of  gas, 
consisting  mainly  of  hydrocarbons  and  hydrogen  mixed  with  some 
air.  Omesnack  (Greenland),  crystalline,  but  non-intumescent.  Mugrau 
(Bohemia),  and  Scharzhach  (Bohemia),  also  crystalline  but  non-intu- 
mescent.    Australia,  non-crystalline  and  non-intumescent. 

C.  H.  B. 

Helium  and  its  Place  in  the  Natural  Classification  of  Ele- 
mentary Substances.  By  Henry  Wildk  {Phil.  Mag.,  1895,  [5], 
40,  466 — 471). — The  author  has  examined  the  spectrum  of  helium 
obtained  by  the  distillation  method  from  Norwegian  cleveite,  pitch- 
blende, and  other  minerals  containing  uranium,  more  especially  some 
heavy,  zirconiferous  sand,  containing  uranium,  which  is  found  in  large 
deposits  on  the  coast  of  Brazil,  and  which  is  a  relatively  abundant  source 
of  helium.  The  result  of  these  experiments  confirms  the  author's  pre- 
vious conclusion,  that  the  differences  in  the  determinations  by  dif- 
ferent observers  of  the  wave-lengths  of  the  components  of  the 
characteristic  yellow  line,   are  due  to  the  influence  of  pressure  and 
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diffusion  with  other  gases  in  varying  the  width  of  spectral  lines  on 
the  more  refrangible  side  of  the  spectrum.  This  shows  that,  within 
certain  limits,  the  distance  between  the  components  of  D3  is  not  to  be 
taken  as  the  criterion  of  the  identity  of  chromospheric  and  terrestrial 
helium. 

In  the  author's  classification  of  elementary  substances  in  multiple 
proportions  of  their  atomic  weights,  each  series  or  family  is  considered 
to  be  condensations  of  the  typical  elements  H,  H2,  H3,  H4,  H5,  Hg,  H7 
{Ghem.  News,  38,  66,  96,  107).  The  properties  of  helium  indicate  that 
it  is  the  typical  element  H3  at  the  head  of  the  uneven  series  H^n- 

H.  C. 

Estimation  of  Argon.  By  Th.  Schl(esing,  jun.  (Gompt.  rend., 
1895,  121,  604 — 606). — Further  experiments  have  shown  that  the 
error  in  the  estimation  of  argon  by  the  author's  method  (this  vol., 
ii,  219)  amounts  to  about  0'7  per  cent,  of  the  argon  to  be  estimated, 
and  is  not  due  to  any  action  of  the  steel,  porcelain,  asbestos,  copper, 
or  cupric  oxide  on  the  argon.  When  the  magnesium  is  not  heated, 
the  loss  is  about  0*25  per  cent.,  and  when  it  is  heated,  the  loss  is  from 
0*5  to  I'O  per  cent.,  and  increases  with  the  duration  of  the  experiment 
and  the  pressure  of  the  argon  in  the  apparatus. 

The  following  estimations  were  made  with  the  air  of  Paris  collected 
10  metres  above  the  soil. 

Sep.  25.  Sep.  26.  Sep.  30.  Oct.  1.  Oct.  4.  Mean. 
Per  100  vols,  of 

air 0-9369     09349     09367     0*9325     0-9863     0-935 

Per  100  vols,  of 

nitrogen..,.      1-185       1-183       1185       1-180       1185       1-184 

Other  estimations  were  as  follows. 

Per  100  vols.  Per  100  vols, 

of  air,  of  nitrogen. 

Air  in  Normandy  at  a  height  of  305  metres. .      0'9343  ri82 
Air  round  the  Eiffel  Tower  at   a  height  of 

300  metres 09328  1-180 

Air  in  the  gallery  of  an  iron  mine 0*9354  1-183 


0-934  1182 

The  differences  are  of  the  same  order  as  the  errors  of  experiment, 
and  it  would  seem  that  the  proportion  of  argon  in  the  atmosphere 
is  as  constant  as  that  of  oxygen  or  nitrogen.  Making  the  correc- 
tion of  0-7  per  cent,  as  above,  the  numbers  for  normal  air  become 
0-941  and  1-19-2.  Calculation  of  the  difference  in  density  between 
pure  nitrogen  and  atmospheric  nitrogen  mixed  with  argon  gives 
0-0063,  whilst  Rayleigh  and  Ramsay  found  0-0067. 

The  following  estimations  were  made  in  the  gas  drawn  from  various 
soils. 

Argon  per  100 

vols,  of  nitrogeij, 

At  a  depth  of  0-20  mm.  in  the  soil  of  a  pine  wood  . . .        1-170 

,,         „      0*40  „         ,,         of  an  arable  field. .        1-169 

„         „      0-40  ,,         „         of  an  arable  field.  .         1-155 

„         „      0-40  „     very  light  garden  soil ... ,        1118 
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The  lower  proportion  of  argon  is  probably  due  to  the  fact  that  it  is 
considerably  more  soluble  in  water  than  nitrogen  is.  C  H.  B. 

Solubility  of  Silver  Halogen  Salts  in  various  Solvents.    By 

Ernst  Cohen  {Zeit.  physikal.  Chem.,  1895,  18,  61— 69).— The  ex- 
periments of  Valenta  (Abstr.,  1894,  ii,  418)  on  the  solubility  of  the 
silver  salts  of  halogen  acids  in  sodium  thiosulphate  and  in  potassium 
cyanide,  indicate  that  the  solubility  is  not  that  deducible  from  the 
equations  (I)  SNajSaOa  +  2AgCl  =  (AgS203N"a)2,Na2S203  4-  2NaCl 
and  (II)  2KCN'  +  AgOl  =  KAg(CN)3  +  KCl.  The  author  has, 
therefore,  examined  these  solubility  phenomena  with  the  following 
results.  (1)  Silver  chloride,  if  not  in  excess,  dissolves  in  sodium 
thiosulphate  in  accordance  with  equation  I.  (2)  If  the  silver  chlor- 
ide is  in  excess,  the  less  soluble  salt,  (AgS203Na)2,  is  formed.  (3)  If 
not  in  excess,  silver  chloride  dissolves  in  potassium  cyanide  solution 
in  accordance  with  equation  II.  (4)  Excess  of  the  silver  salt  causes 
the  double  salt  to  be  partly  decomposed,  with  formation  of  silver 
cyanide  and  potassium  which  can  react  in  the  reverse  sense  until 
equilibrium  is  reached,  KAg(CN)2  +  AgCl  H  2AgCN  +  KOI. 
Valenta's  results  were  due  to  the  fact  that  he  operated  with  a  large 
excess  of  the  silver  haloid  ^   L.  M.  J. 

Preparation  of  Lime  and  Strontia  Crystals.  By  Gr.  Brugel- 
MANN  (Zeit.  anorg,  Ghem.,  1895,  10,  415 — 433). — The  author  has 
already  shown  that  the  alkaline  earths  can  be  obtained  in  crystals  by 
melting  and  decomposing  their  nitrates  by  means  of  heat.  The  con- 
ditions necessary  for  the  formation  of  good  crystals  are  that  the 
crucible  be  heated  to  the  necessary  temperature  only  on  one  side  ; 
that  perfectly  dry  calcium  nitrate  be  employed,  and  that  the  crucible 
be  tightly  covered  duriug  the  decomposition  so  that  the  air  and 
furnace  gases  are  excluded.  Crystals  of  lime,  measuring  1*6  cm.,  and 
of  strontia,  5'5  mm.  in  length,  have  been  obtained.  A  complete 
description,  with  drawings,  of  the  furnaces  employed,  is  given  in  the 
original  paper.  The  lime  crystals  are  prepared  in  porcelain  crucibles, 
Ihe  strontia  crystals  in  platinum  crucibles.  The  crystals  must  be 
carefully  preserved  in  air-tight  vessels,  dried  with  pieces  of  lime  and 
strontia.  On  exposure  to  air,  they  turn  dull,  but  may  be  brought  to 
their  former  brightness  by  heating  with  dry  lime  or  strontia. 

E.  C.  R. 

Normal  Calcium  Chromite.  By  E.  Dufau  (Compt.  rend.,  1895» 
121,  689 — 691). — A  mixture  of  115  grams  of  chromic  oxide  and  45 
grams  of  calcium  oxide  was  heated  in  the  electric  furnace  with  a 
current  of  700  amperes  and  50  volts.  The  product  is  a  mixture  of 
yellow  lamellae,  similar  to  those  obtained  by  Moissan  by  heating 
chromium  and  calcium  oxides  in  the  electric  arc,  and  greeu,  acicular 
crystals,  which  are  found  in  the  hottest  parts  of  the  furnace,  and  are, 
therefore,  stable  at  high  temperatures.  The  product  is  heated  with 
boiling,  concentrated,  hydrochloric  acid  until  nothing  more  dissolves. 
The  residue  consists  of  lustrous  green,  prismatic  needles  of  the  normal 
chromite,  CaO,Cr203 ;  sp.  gr.  =  48  at  18° ;  hardness  about  6°. 
The  crystals  are  not  attacked  by  fluorine  in  the  cold,  but  on  gently 
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heating  an  energetic  action  takes  place  with  incandescence.  Chlorine 
attacks  the  chroraite  slowly  at  a  bright  red  heat,  bat  bromine, 
iodine,  and  sulphur  are  without  action  at  the  softening  point  of  glass, 
and  water  vapour  has  no  effect  at  a  bright  red  heat.  At  the  softening 
point  of  glass,  the  chromite  burns  brilliantly  in  oxygen,  with  forma- 
tion of  calcium  chroniate  and  chromic  oxide.  Hydrofluoric  and 
hydrochloric  acids  and  concentrated  nitric  and  sulphuric  acids  have 
no  action  on  the  chromito,  but  dry,  gaseous  hydrogen  fluoride  and  hy- 
drogen chloride  decompose  it  at  a  red  heat.  Fused  potassium  nitrate 
or  chlorate  or  hydroxide,  or  fused  alkali  carbonates  readily  attack 
the  chromite. 

In  composition,  the  chromite  is  identical  with  that  obtained  by 
Gerber  by  heating  calcium  chloride  with  potassium  dichromate. 

C.  H.  B. 

Preparation  of  Pure  Beryllium  Oxide  from  Emerald.  By  Paul 
Lebeau  (Compt.  rend.,  1895,  121,  641 — 643). — The  emerald  is  first 
fused  with  twice  its  weight  of  calcium  fluoride  in  a  plumbago  crucible 
by  means  of  a  coke  fire,  and  the  fused  mass  is  poured  into  water.  A 
friable  product  is  thus  obtained  which  is  very  energetically  attacked 
by  sulphuric  acid,  even  in  the  cold.  When  evolution  of  silicon  fluoride 
ceases,  the  residue  is  strongly  heated  until  sulphuric  anhydride  is 
given  off  freely,  and  then  thrown  into  water  in  small  quantities  at  a 
time.  The  clear  liquid  is  decanted,  concentrated,  partially  neutralised 
with  potassium  carbonate,  and  allowed  to  cool,  when  the  greater  part 
of  the  aluminium  separates  as  alum.  An  impure  beryllium  ammonium 
carbonate  is  obtained  from  the  mother  liquor  by  treating  it  with 
ammonia  and  ammonium  carbonate. 

Another  plan  is  to  heat  the  emerald  in  a  carbon  tube  in  the  electric 
furnace;  a  large  quantity  of  silica  is  volatilised,  and  the  residue,  which 
contains  only  about  30  per  cent,  of  silica,  breaks  up  into  powder  as 
it  cools.  This  basic  silicate  is  decomposed  by  acids,  and  is  treated 
with  a  mixture  of  hydrofluoric  and  sulphuric  acids. 

The  impure  beryllium  ammonium  carbonate  is  dissolved  in  nitric  acid, 
the  iron  precipitated  by  a  small  quantity  of  potassium  forrocyanide,  the 
excess  of  ferrocyanidc  removed  by  means  of  copper  nitrate,  and  the 
excess  of  copper  by  hydrogen  sulphide.  The  solution  is  then  mixed  with 
ammonia,  and  the  precipitate  allowed  to  remain  in  the  liquid  for  three 
or  four  days,  so  that  the  alumina  may  polymerise  and  become  insoluble 
in  ammonium  carbonate.  The  liquid  is  then  decanted,  and  the  pre- 
cipitate treated  with  a  concentrated  solution  of  ammonium  carbonate 
which  slowly  dissolves  the  beryllia.  The  filtered  solution  is  boiled, 
and  the  well  washed  precipitate  is  dissolved  in  nitric  acid,  the  solu- 
tion evaporated  to  dryness,  and  the  residue  strongly  heated.  The 
beryllia  thus  obtained  shows  the  spectra  of  no  other  metals. 

C.  H.  B. 

Purification  of  Beryllium  Salts.  By  Edward  Hart  (/.  Amer. 
Chem.  ISoc.y  1895,  17,  604 — 605). — T'he  process  depends  on  the  fact 
that  on  adding  sodium  carbonate  to  an  impure  solution  of  beryllium 
sulphate,  any  iron  and  aluminium  are  precipitated  first. 
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The  powdered  beryl  is  fused  with  potassinm-sodium  carbonate, 
ground  and  washed  with  water,  mixed  with  sulphuric  acid,  and 
evaporated  to  render  the  sib'ca  insoluble.  The  bulk  of  the  aluminium 
is  then  removed  as  alum  by  adding  potassium  sulphate,  and,  after 
oxidising  any  iron  with  potassium  chlorate,  it  is,  together  with  the 
remaining  aluminium,  precipitated  by  the  cautious  addition  of 
sodium  carbonate.  After  filtering,  the  beryllium  is  precipitated  as 
carbonate.  L.  de  K. 

Beryllium  Carbide.  By  Paul  Lebeau  (Compt.  rend.,  1895,  121^ 
496 — 499). — Pure  beryllium  oxide  was  intimately  mixed  with  half  its 
weight  of  sugar-carbon  and  a  small  quantity  of  oil,  and  heated  in 
the  electric  tube  furnace  for  eight  to  ten  minutes  with  a  current  of 
950  amperes  and  40  volts.  Less  powerful  currents  yield  a  nitride  or 
products  containing  nitrogen  and  carbon. 

The  beryllium  carbide  obtained  under  these  conditions  forms  trans- 
parent, yellow-brown,  microscopic  crystals,  similar  to  those  of  alumi- 
nium carbide,  which  it  also  resembles  in  chemical  properties.  The 
crystals  scratch  quartz  easily ;  sp.  gr.  =  1'9  at  15°. 

The  carbide  is  readily  attacked  by  chlorine  at  a  dull  red  heat,  with 
formation  of  beryllium  chloride  and  a  residue  of  amorphous  carbon 
and  graphite.  Bromine  behaves  similarly  at  a  somewhat  higher  tem- 
perature, but  iodine  has  no  action  even  at  800°.  Oxygen  produces 
superficial  oxidation  at  a  dull  red  heat,  sulphur  vapour  attacks  it 
below  1000°,  but  phosphorus  and  nitrogen  have  no  appreciable  action 
at  dull  redness.  Dry  hydrogen  fluoride  attacks  the  carbide  with 
incandescence  below  a  red  heat,  with  formation  of  fluoride  and  libera- 
tion of  carbon  ;  hydrogen  chloride  behaves  similarly,  but  with  less 
energy.  In  contact  with  water  or  dilute  acids,  the  carbide  is  slowly 
decomposed,  with  liberation  of  methane  ;  the  change  occurring  rapidly 
and  completely  in  contact  with  a  hot  concentrated  sodium  or  potassium 
hydroxide  solution.  It  reduces  concentrated  boiling  sulphuric  acid, 
but  is  only  slowly  attacked  by  concentrated  nitric  or  hydrochloric 
acids,  although  hot  hydrofluoric  acid  dissolves  it  rapidly.  Fused 
potassium  hydroxide  decomposes  it  with  incandescence,  potassium 
nitrate  and  chlorate  are  without  action,  but  potassium  permanganate 
and  lead  peroxide  oxidise  it  readily. 

The  carbide  has  the  composition  Be4C3  (Be  =  13'8),  and  no  other 
carbide  seems  to  exist.  C.  H.  B. 

Beryllimn  Carbide.  By  Lodis  Henry  {Gowpt.  rend.,  1895,  121, 
(500 — 601). — It  does  not  follow  that  because  the  beryllium  carbide 
described  by  Lebeau  (preceding  abstract)  is  generally  similar  in  its 
properties  to  aluminium  carbide,  it  must  be  analogous  in  composition. 
Magnesia  and  silica  are  both  in  many  respects  similar  to  alumina. 
The  analyses  of  the  carbide  quoted  by  Lebeau  agree  closely  with  the 
formula  CBe2,  and  the  apparent  analogy  between  this  compound  and 
aluminium  carbide  cannot  be  allowed  to  over-ride  the  great  weight 
of  the  other  experimental  evidence  in  fixing  the  valency  of  beryllium. 

C.  H.  B. 
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Constitution  of  Metallic  Bases.  By  Nicolai  Kurnakoff  (/.  pr. 
Chem.,  1895,  [2],  52,  490 — 528). — In  continuation  of  his  previous 
paper  (Abstr.,  1895,  i,  499).  the  author  treats  of  the  compounds  in 
which  ammonia  replaces  water  of  crystallisation,  either  wholly  or  in 
part,  and  reviews  the  theories  which  have  been  advanced  in  explana- 
tion of  the  existence  of  metallic  ammonia  salts  of  the  general  form 
MXff^nNHa.  These  theories  fall  into  three  classes — (1)  the  ammo- 
nium theory,  depending  on  the  pentad  nature  of  nitrogen ;  (2)  the 
theory  which  regards  the  haloid  or  other  acid  radicle  in  the  metallic 
salt  as  unsaturated  ;  (3)  the  theory  of  higher  types  of  metallic  com- 
pounds as  expounded  by  Mendeleeff.  In  connection  with  the  last, 
the  author  quotes  some  results  which  he  has  obtained  while  investi- 
gating the  refraction  coefficient  of  solutions  of  the  compounds 
PtCl2,4NH3,  K^PtCU,  Na^PtClfi,  and  PtCl2(N03)2,4NH3.  IN'one  of  the 
theories  to  which  reference  is'  made  can,  in  the  author's  opinion,  be 
regarded  as  furnishing  the  basis  for  a  generalisation  as  to  the  consti- 
tution of  the  metallic  bases,  although  each  serves  to  throw  light  on 
the  subject.  A.  G.  B 

Mechanical  Properties  of  Alloys  of  Copper  and  Zinc.     By 

Georges  Charpy  (Compt.  rend.,  1895,  121,  494— 496).— Alloys  (if 
copper  and  zinc,  containing  from  0  to  50  per  cent,  of  the  latter, 
were  rolled  and  hammered  in  the  cold  until  they  were  brought  to  a 
condition  of  maximum  brittleness,  and  broke  with  practically  no 
deformation.  They  were  then  annealed  at  various  temperatures  and 
subjected  to  tension  and  compression.  For  the  crude  cast  alloys,  the 
resistance  depends  on  the  temperature  of  casting  and  on  the  rate  of 
cooling  ;  it  increases  when  the  metal  is  cast  near  its  melting  point, 
and  when  the  mould  is  arranged  so  as  to  produce  rapid  solidifica- 
tion. 

The  temperatures  of  annealing  may  be  divided  into  four  zones, 
which  vary  with  the  composition  of  the  alloy.  The  first,  or  zone 
of  no  annealing,  extends  to  about  350°  for  red  copper,  but  the  maxi- 
mum limit  falls  as  the  proporlion  of  zinc  increases.  The  second, 
or  zone  of  variable  annealing,  in  which  the  degree  of  annealing  varies 
continuously  with  the  temperature,  is  almost  unrecognisable  for 
copper,  but  its  range  increases  with  the  proportion  of  zinc,  and  for 
an  alloy  containing  40  per  cent,  of  zinc  it  extends  almost  from  the 
ordinary  temperature  up  to  the  melting  point.  In  the  third,  or  zone 
of  constant  annealing,  the  effect  on  the  mechanical  properties  is  prac- 
tically constant ;  the  zone  extends  from  about  400°  to  1,000°  for 
copper,  but  diminishes  as  the  proportion  of  zinc  increases.  In  all 
three  zones,  anntaling  lowers  the  resistance  and  increases  the  exten- 
sion before  breaking. 

The  fourth  zone  comprises  high  temperatures  near  the  melting 
points,  and  in  these  the  metal  undergoes  deterioration  or  is 
"  burnt,"  and  both  the  resistance  and  the  extension  are  reduced. 
The  range  of  this  zone  seems  to  depend  on  the  proportion  of  im- 
purities present. 

The  resistance  to  tension  increases  with  the  proportion  of  zinc  up 
to  about  43  percent.,  and  then  falls  rapidly;  the  elongation  before 
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breaking  also  increases  with  the  proportion  of  zinc  up  to  about  30  per 
cent.,  and  then  falls  rapidly.  The  most  useful  alloys  are  those  which 
contain  from  30  to  43  per  cent,  of  zinc ;  a  high  proportion  of  zinc 
corresponds  to  a  higher  resistance,  and  a  high  proportion  of  copper 
to  a  greater  elongation  before  breaking.  C.  H.  B. 

Oxidation  of  some  Gases  with  Palladinised  Copper  Oxide. 

By  Edward  D.  Campbell  (Amer.  Ghem.  J.,  1895,  17,  681—692).— 
The  palladinised  copper  oxide  was  prepared  as  follows  : — (1)  Copper 
was  alloyed  with  palladium  (1  per  cent.),  care  being  taken  to  cool 
the  molten  mass  as  quickly  as  possible  ;  the  alloy  was  then  annealed, 
divided  into  small  pieces,  and  oxidised  in  the  tube.  In  the  determina- 
tions given  below,  this  oxide  was  employed.  (2)  Finely  divided  oxide, 
prepared  by  the  preceding  method,  was  mixed  with  gum,  pressed  into 
wire,  and  ignited.  (3)  Palladium  (3  grams)  was  dissolved  in  aqua 
regia,  and  the  solution,  after  removal  of  the  excess  of  acid,  mixed  with 
finely  divided  copper  oxide  (300  grams)  ;  the  stiff  paste  was  dried  at 
120°,  finely  ground,  mixed  with  gum,  pressed  into  wire,  and  ignited. 
The  temperatures  given  below  are  the  initial  combustion  temperatures 
when  the  palladinised  copper  oxide  is  employed,  those  in  brackets 
are  the  values  obtained  with  pure  copper  oxide.  Hydrogen  80 — 85° 
(175—180°),  carbon  monoxide  100—105°  (100—105°),  ethylene  240— 
250°  (315—325°),  propylene  220—230°  (270—280°),  isobutylene 
270—280°  (320—330°),  methane  no  combustion  at  455°.  Acetylene, 
unlike  the  preceding  gases,  does  not  burn  directly;  at  395—400°, 
only  1^  of  the  carbon  and  f  of  the  hydrogen  are  oxidised,  the  remainder 
forms  a  black  deposit  in  the  tube.  Fall  details  are  given  of  the  appa- 
ratus employed,  and  the  quantity  of  the  various  gases  burnt  per  hour 
at  different  temperatures  is  also  tabulated.  J.  B.  T. 

Action  of  Hydrochloric  acid  on  Copper.  By  Rodolphe 
Engel  (Compt.  rend.,  1895,  121,  528— 530).— Hydrochloric  acid 
saturated  at  15°  attacks  copper  somewhat  rapidly  with  evolution  of 
hydrogen,  and  the  evolution  of  gas  becomes  tumultuous  if  the  copper 
is  previously  immersed  in  a  dilute  solution  of  platinum  chloride.  No 
action  takes  place  with  a  solution  of  a  sp.  gr.  so  low  as  1"083,  which 
corresponds  with  the  composition  HCl  -f  lOHoO.  When  the  liquid 
is  saturated  with  cuprous  chloride,  the  action  becomes  very  slow, 
even  though  the  quantity  of  free  acid  present  may  considerably  exceed 
the  minimum  limit  just  specified.  Similar  phenomena  are  observed 
with  zinc  and  tin.  A  rise  of  temperature  increases  the  action,  and 
m'ce  versa,  doubtless  in  consequence  of  the  variations  in  the  solubility 
of  the  cuprous  chloride.  At  the  ordinary  temperature,  equilibrium  is 
only  established  after  a  very  long  period. 

When  gaseous  hydrogen  chloride  is  passed  into  water  containing 
copper  and  cuprous  chloride,  the  acid  is  i-apidly  decomposed,  not- 
withstanding the  presence  of  the  copper  salt,  and  it  follows  that 
anhydrous  hydrogen  chloride  is  always  decomposed  by  copper. 

C.  H.  B. 
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Action  of  Nitric  Oxide  on  certain  Salts.  By  H.  A.  Auden 
and  Gilbert  J.  Fowler  (Chem.  Netvs,  1895,  72, 163). — The  substances 
were  exposed  in  a  stream  of  nitric  oxide  at  the  ordinary  temperature 
and  at  gradually  increasing  temperatures,  and  were  weighed  at 
intervals  of  temperature. 

Lead  dioxide,  and  also  manganese  dioxide,  yields  basic  nitrate 
with  but  a  trace  of  nitrite  ;  with  lead  oxide,  the  action  commences 
at  15°  and  reaches  a  maximum  at  130°;  with  manganese  oxide,  the 
action  is  not  so  rapid,  and  is  at  its  highest  at  216°. 

Moist  silver  oxide  yields  equivalent  parts  of  nitrite  and  free  melal  at 
the  ordinary  temperature,  whilst  at  higher  temperatures  the  dry  oxide 
yields  silver  and  silver  nitrate.  Silver  permanganate  is  attacked  at 
the  ordinary  temperature,  but  at  80°  the  action  is  very  sharp ;  the 
products  being  silver,  silver  oxide  and  nitrate,  manganese  dioxide, 
with  little  or  no  manganese  nitrate.  Potassium  permanganate  is  not 
appreciably  attacked  below  100°.  but  vigorously  at  190°,  yielding 
potassium  nitrate  and  manganese  oxide. 

Potassium  chlorate,  and  also  barium  chlorate,  yield  chlorine  and  nitro- 
gen peroxide  at  the  ordinary  temperature;  the  percentage  of  chlorine 
in  the  gaseous  product  being  below  that  required  to  form  nitrosyl  or 
nitroxyl  chloride ;  the  solid  product  is  the  nitrate,  with  a  trace  of  per- 
chlorate,  but  no  chloride.  Silver  chlorate  also  yields  chlorine  in 
abundance,  but  at  the  same  time  a  large  proportion  of  silver  chloride 
is  formed.  Potassium  iodate  commences  to  evolve  iodine  at  80°,  and 
at  110°  the  evolution  is  rapid ;  nitrate  without  iodide  remains. 
Silver  iodate,  on  the  other  hand,  at  about  110°,  yields  silver  iodide 
without  any  evolution  of  iodine.  Potassium  perchlorate  at  above 
'200°  yields  abundance  of  chlorine,  leaving  a  residue  of  nitrate  with  a 
small  quantity  of  chloride ;  this  is  attributed  to  secondary  reactions 
resulting  from  the  high  temperature.  Barium  periodate  behaves  in  a 
similar  manner. 

Lead  chromate  is  not  attacked  at  above  400°,  but  above  300°  silver 
chromate  yields  silver,  silver  nitrate  and  nitrite,  and  chromic  oxide. 
Silver  sulphate  is  slightly  attacked  at  the  highest  temperature. 

Mixing  lead  cr  manganese  dioxide  with  lead  nitrate  caused  the 
action  to  take  place  at  a  lower  temperature  than  when  either  the 
oxide  or  salt  was  separately  exposed  to  nitric  oxide.  D.  A.  L. 

Tempering  of  very  hard  Steel.  By  Floris  Osmond  {Compt. 
rend.,  1895,  121,  684—686). — If  a  bar  of  cementation  steel  in  which 
the  proportion  of  carbon  varies  continuously  from,  say,  0*35  per  cent, 
at  one  end  to  1*70  per  cent,  at  the  other,  is  given  a  very  high  temper, 
it  is  found  that  it  can  be  scratched  by  a  needle  up  to  0'70  per  cent, 
of  carbon,  cannot  be  scratched  with  a  higher  proportion  up  to  1*3  per 
cent.,  but  beyond  this  point  can  again  be  scratched.  Microscopic 
examination  shows,  however,  that  the  more  carbonaceous  part  is  not 
homogeneous,  but  contains  two  constituents:  A,  which  is  scratched 
by  glass  and  orthoclase,  although  not  by  a  needle ;  and  B,  which  is 
scratched  by  apatite  and  perhaps  by  fluorspar.  On  a  well-polished 
surface,  B  is  silver- white,  whilst  A  is  greyish.  The  action  of  iodine 
«olutiou  or  of  dilute  nitric  acid  shows  that  the  mass  consists  of  poly- 
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liedra,  sometimes  sepaiated,  sometimes  not,  by  the  carbide  FegC. 
Generally,  A  is  distributed  in  pointed  lamellas  parallel  with  two  direc- 
tions which  remain  constant  for  each  polyhedron,  whilst  B  forms  the 
matrix.  Both  A  and  B  contain  carbon.  The  constituent  A  is 
identical  with  that  which  is  almost  the  only  constituent  of  tempered 
steel  containing  1  per  cent,  of  carbon.  The  proportion  of  B  increases 
with  the  proportion  of  carbon  up  to  about  I'o  per  cent.,  and  beyond 
this  point  the  carbide  FcaC  (?)  separates  in  increasing  quantities. 

In  order  to  obtain  the  maximum  proportion  of  B,  the  steel  must  bo 
heated  to  at  least  1000°,  although  nothing  is  gained  by  going  beyond 
1100°,  and  cooled  as  rapidly  as  possible,  either  in  ice-cold  water  or  in 
very  cold  mercury,  otherwise  the  carbide  FcsC  separates.  Under 
favourable  conditions,  the  metal  will  be  a  mixture  of  A  and  B,  in 
approximately  equal  quantities.  Such  a  mixture  is  comparatively 
feebly  magnetic,  whilst  a  bar  of  the  same  metal  heated  at  800°  and 
cooled  in  water  at  15°  is  strongly  magnetic,  and  retains  permanently 
a  higher  proportion  of  the  magnetisation  imparted  to  it.  It  would 
seem  that  B  is  not  magnetic.  The  metal  containing  equal  parts  of  A 
and  B  cannot  be  filed,  and  breaks  without  bending,  as  much  by  reason 
of  the  presence  of  the  hard  and  brittle  constituent  A  as  because  of 
the  want  of  cohesion  between  the  polyhedra.  It  is,  however,  slightly 
malleable. 

The  properties  of  B  seem  to  be  similar  to  those  of  highly  nickeli- 
ferous  and  manganiferous  steels,  which  contain  iron  in  the  allotropic 
form  7,  stable  above  860°.  C.  H.  B. 

Reduction  of  Iron  Oxides  by  Carbonic  Oxide.  By  Isaac 
Braithwaite  (Ghem.  News,  1895,  72,  211). — At  a  low  red  heat, 
c-arbonic  oxide  is  found  to  be  oxidised  more  readily  by  ferric  oxide 
than  by  triferric  tetroxide,  whilst  ferrous  oxide  is  still  less  active. 
Couveisely,  carbonic  anhydride  is  reduced  more  quickly  by  iron  than 
by  ferrous  oxide,  and  not  at  all  by  triferric  tetroxide.  D.  A.  L. 

Action    of   Silicon   on   Iron,   Chromium,   and   Silver.     By 

Henri  Moissan  (Ccmpt.  rend.,  1895,  121,  621 — 626). — Iron  silicide, 
SiFca,  is  obtained  (1)  by  heating  iron  to  the  softening  point  of  porce- 
lain in  a  porcelain  dish  brasqued  with  silicon.  (2)  By  heating  iron 
with  one-tenth  its  weight  of  silicon  in  a  crucible  in  the  electric 
lurnace  for  four  minutes  with  an  arc  from  a  current  of  900  amperes 
and  50  volts.  With  a  higher  proportion  of  silicon,  the  product  is  not 
attacked  by  acids.  (3)  By  heating  in  the  electric  furnace  a  mixture 
of  ferric  oxide  with  excess  of  silicon,  silica  being  volatilised. 

In  all  cases,  the  product  is  treated  with  nitric  acid  diluted  with 
four  times  its  volume  of  water. 

The  iron  silicide  forms  small,  magnetic,  prismatic  crystals,  with  a 
metallic  lustre;  sp.  gr.  =  /"OOat  22°.  Its  melting  point  is  higher 
than  that  of  cast  iron  and  lower  than  that  of  wrought  iron.  Hydro- 
fluoric acid  attacks  it  readily,  and  hence  it  is  not  identical  with  the 
silicide  which  Hahn  described  as  not  attacked  by  this  acid.  Hydro- 
chloric acid  slowly  attacks  the  finely  powdered  silicide ;  nitric  acid 
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has  no  action,  but  aqua  regia  decomposes  it,  with  formation  of  silica. 
The  gaseous  hydracids  attack  it  at  temperatures  varying  from  dull  to 
blight  redness.  Potassium  nitrate  and  chlorate,  at  their  melting 
points,  have  no  action  on  it ;  fused  alkali  carbonates  attack  it  slowly, 
and  a  fused  mixture  of  a  nitrate  and  a  carbonate  decomposes  it 
readily. 

When  cylinders  of  soft  iron  are  embedded  in  crystals  of  silicon  and 
heated  at  the  temperature  of  a  good  forge,  the  silicon  penetrates  to 
the  centre  of  the  cylinders,  although  the  iron  does  not  fuse,  and  a 
silicide  is  formed.  This  result  is  a  further  proof  that  silicon  has  a 
distinct  vapour  tension  below  its  melting  point. 

Chromium  silicide,  SiCra,  is  obtained  (1)  by  heating  chromium  in 
a  dish  lined  with  silicon  at  a  temperature  somewhat  above  1200°  in  a 
current  of  hydrogen.  (2)  By  heating  pure  chromium  with  15  per 
cent,  of  its  weight  of  silicon  in  a  carbon  crucible  in  an  electric  furnace 
for  nine  minutes  with  an  arc  from  a  current  of  900  amperes  and 
50  volts.  (3)  By  heating  in  the  electric  furnace  for  ten  minutes  with 
an  arc  from  a  current  of  950  amperes  and  70  volts,  a  mixture  of 
60  parts  of  silica,  200  parts  of  chromic  oxide,  and  70  parts  of  sugar- 
carbon.  The  product  is  treated  with  cold  concentrated  hydrofluoric 
acid,  the  temperature  being  kept  down,  if  necessary,  by  the  addition 
of  water.  The  silicide  forms  small,  prismatic  crystals,  very  similar  in 
properties  to  the  iron  silicide,  but  less  easily  attacked  by  hydrofluoric 
acid,  and  more  easily  by  fused  potassium  nitrate.  It  scratches  quartz, 
and  even  corundum,  quite  easily. 

Silver,  when  heated  with  silicon  in  the  electric  furnace,  dissolves  a 
considerable  quantity,  but  the  silicon  separates  as  the  metal  cools, 
and  no  silver  silicide  is  obtained,  nor  does  the  silver  retain  any  silicon. 
Some  crystals  of  carbon  silicide  are  often  formed. 

It  follows  that  (1)  solid  silicon  may  unite  with  a  solid  metal  by 
reason  of  its  vapour  tension,  in  a  manner  analogous  to  cementation; 
(2)  liquid  silicon  unites  with  a  liquid  metal;  and  (3)  silicon  may 
dissolve  in  a  liquid  metal,  forming  either  a  very  unstable  compound 
or  no  compound  at  all,  and  being  liberated  in  a  crystalline  state  as 
the  metal  solidifies.  C.  H.  B. 

Some  Alloys  of  Iron  with  Molybdenum,  Tungsten,  and 
Chromium.  By  James  S.  de  Bekneyille  (/.  Amer.  Chem.  Soc,  1894, 
16,  735 — 757). — The  alloys  of  iron  with  the  metals  of  the  tungsten 
group  have  been  examined  ;  they  were  prepared  by  melting  down 
cast  iron  with  the  metals  at  a  white  heat  in  a  small  Fletcher's  furnace 
working  with  a  blast,  this  temperature  being  maintained  for  one  hour. 
Whereas  unalloyed  molybdenum  is  practically  infusible  in  furnaces 
worked  with  a  blast,  its  iron  alloys  fuse  at  a  much  lower  temperature. 
Molybdenum  alloys,  containing  16"6  and  29'8  per  cent,  of  the  metal, 
were  prepared,  and  tungsten  alloys  containing  46*5  and  17  per 
cent,  of  tungsten,  whilst  with  chromium,  only  a  single  alloy,  contain- 
ing 7  per  cent,  of  that  metal,  was  prepared.  The  physical  properties 
of  these  alloys  were  noted,  but  the  especial  object  of  the  investigation 
was  the  action  of  the  weak  solvent,  silver  nitrate,  on  the  alloys, 
together  with  their  behaviour  with  liquid  and  fused  solvents.     The 
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more  important  conclusions  dravpn  from  the  results  thus  obtained  are  : 
That  these  alloys,  by  their  resistance  to  chemical  reagents,  their 
hardness  and  increased  specific  gravity,  indicate  a  chemical  union 
between  the  constituents.  That  in  these  alloys  a  number  of  com- 
pounds are  present,  some  of  which  are  more  stable  than  others,  the 
latter  class  being  readily  attacked  by  weak  solvents.  That  these  com- 
pounds are  distributed  with  considerable  uniformity  throughout  the 
mass  of  the  alloy,  segregation  being  the  exception,  not  the  rule,  and 
that  their  freezing  points  must  be  approximately  the  same,  preventing 
the  segregation  of  alloys  of  great  density  in  any  one  portion  of  the 
alloy ;  that  the  more  stable  of  these  alloys  are  definite  chemical  com- 
pounds ;  that  the  less  stable  may  be  definite  compounds,  or  of  the 
nature  of  cryohydrates,  or  with  one  of  the  constituents  present  in  the 
mixture  in  a  state  analogous  to  that  of  ice  in  a  frozen  salt  solution,  in 
which  water  is  in  excess.  J.  J.  S. 

Two  Definite  Carbides  of  Iron  -with  Chromium  (Molyb- 
denum and  Tungsten).  By  James  S.  de  Benneville  {J.  Amer. 
Ghem.  Soc,  1895,  17,  791— 801).— In  the  course  of  his  work  on 
ternary  alloys  of  iron  with  chromium,  molybdenum,  and  tungsten, 
the  author  prepared  two  definite  carbides.  These  were  obtained  from 
chromium  alloys,  and  only  from  those  two  in  which  chromium  was 
the  predominant  metal.  They  formed  well  defined  crystals,  differing 
in  form  and  reactions  from  the  matrix  in  which  they  were  embedded. 
The  separation  of  the  crystals  was  effected  by  the  action  of  nitric  acid, 
which  left  them  intermixed  with  a  little  silica.  This  was  removed  as 
silicon  fluoride,  and,  after  washing  with  water  and  subsequently  with 
alcohol,  the  crystals  were  obtained  free  from  impurity.  They  arc 
remarkably  inert,  not  being  acted  on  by  hydrochloric,  nitric,  or  hydro- 
fluoric acid.  Concentrated  sulphuric  acid  slowly  decomposes  them, 
leading  a  black  residue ;  they  are  readily  decomposed  at  a  red  heat 
by  chlorine,  bromine,  or  iodine,  but  their  analysis  is  best  effected  by 
fusing  with  a  mixture  of  sodium  carbonate  and  hydroxide,  and  potas- 
sium nitrate.     The  results  obtained  were 
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J.  J.  S. 

The  Ferrates.  By  Claude  A.  0.  Rosell  (/.  Amer.  Ghem.  Soc.^ 
1895,  17,  760 — 769). — This  paper  opens  with  a  short  history  of  the 
ferrates,  mentioning  the  work  of  Stahl,  Ekeberg,  Becquerel,  Fremy, 
Denham  Smith,  Rose,  and  Bloxam. 

The  author  has  attempted  to  prepare  sodium  ferrate  in  the  dry 
way,  according  to  Stahl's  method,  by  calcining  ferric  oxide  with 
sodium  hydroxide,  carbonate  and  nitrate,  and  with  mixtures  of 
sodium  hydroxide  and  nitrate,  and  also  with  sodium  nitrate  and 
carbonate,  but  in  vain.  Sodium  peroxide  was  also  tried,  and,  when 
the  resulting  mixture  was  treated  with  ice  instead  of  water,  a  solution 
of  sodium  ferrate  was  obtained.     Attempts  to  obtain  iron  dioxide  by 
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the  action  of  an  alkaline  ferric  solatioti  on  the  solution  of  the  ferrate, 
or  by  the  addition  of  barium  ferrate  to  a  solution  of  ferric  chloride, 
nroved  useless. 

The  most  stable  ferrate  is  the  barium  compound,  BaFe04  +  HgO ; 
whereas  calcium  ferrate  is  readily  soluble  in  water,  the  barium  com- 
pound is  insoluble  ;  before  drying,  it  is  readily  decomposed  by  all 
acids,  even  carbonic,  but  after  drying  it  is  not  so  readily  acted  on. 
An  alkali  sulphate  decomposes  barium  ferrate,  if  it  has  not  been 
dried,  with  the  formation  of  barium  sulphate  and  ferric  hydroxide, 
oxygen  being  set  free.  It  is  further  shown,  that  the  emerald  green 
solution  obtained  by  Fremy  on  passing  hydrogen  sulphide  through  a 
solution  of  sodium  ferrate,  is  due  to  the  presence  of  manganese.  The 
question  as  to  whether  ferrates  more  closely  resemble  chromates  or 
manganates  is  discussed.  Sq  far  as  their  oxidising  properties  are 
concerned,  they  resemble  the  manganates ;  a  ferrate  will  readily 
oxidise  nitrites,  tartrates,  and  glycerol ;  the  soluble  ferrates  are  also 
reduced  by  oxalates,  alcohol,  urea,  ether,  ammonia,  &c.,  and  by  most 
soluble  organic  compounds,  with  the  exception  of  the  acetates.  The 
simplest  method  for  preparing  solutions  of  sodium  or  potassium 
ferrate  is  to  pass  chlorine  into  a  solution  of  the  corresponding 
hydroxide,  containing  ferric  hydroxide  in  suspension.  J.  J.  S. 

Nickel  and  Cobalt  Silicides.  By  Yiqouroux  (Compt.  rend.,  1895, 
121,  686 — 688). — When  nickel  or  cobalt  is  heated  with  10  per  cent,  of 
silicon  in  a  current  of  hydrogen,  in  a  reverberatory  furnace,  combina- 
t  on  takes  place,  with  formation  of  a  crystalline  product  more  fusible 
than  the  metal.  Similar  results  are  obtained  by  heating  the  silicon 
jind  the  metal  in  a  Doulton  crucible  in  an  oxyhydrogen  furnace. 
Heating  silicon  with  the  oxides  of  the  metals  in  either  form  of  furnace 
does  not  yield  a  pure  product.  The  best  results  are  obtained  by 
heating  the  metals  with  10  per  cent,  of  silicon,  in  carbon  crucibles 
in  the  electric  furnace,  until  the  greater  part  of  the  excess  of  the 
metal  is  volatilised.  The  product  is  treated  with  very  dilute  nitric 
acid. 

The  silicides,  SiNij  or  SiCoa,  are  perfectly  crystallised,  and  have  a 
metallic  appearance,  and  a  steel-grey  colour ;  they  are  more  fusible 
than  the  metal  or  silicon,  and  are  stable  at  the  highest  temperatures. 
The  sp.  gr.  of  the  nickel  silicide  is  72  at  17°,  and  that  of  the  cobalt 
silicide  7*1.  Fluorine  attacks  them  with  incandescence  at  the  ordi- 
nary temperature,  and  chlorine  has  the  same  effect  at  a  red  heat; 
bromine  and  iodine  are  less  energetic  in  their  action.  Dry  hydrogen 
fluoride  and  hydrogen  chloride  attack  them  at  a  red  heat,  and  hydro- 
gen bromide  and  iodide  behave  similarly.  Hydrofluoric  acid  dissolves 
them  readily,  but  the  other  haloid  acids  act  very  slowly  ;  aqua  regia, 
however,  decomposes  the  powdered  substances  completely.  Water 
has  no  action  on  the  crystals,  but  water  vapour  attacks  them  at  a  dull 
red  heat.  Oxygen  or  air  oxidises  the  finely  powdered  silicides  at  a 
red  heat.  Solutions  of  alkali  hydroxides  are  without  effect,  but  fused 
alkali  carbonates  or  mixtures  of  carbonates  and  nitrates  decompose 
them  readily.  C.  H.  B. 
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New  Solvents  of  Perchromic  acid.  By  William  M.  Grosvenor, 
Jun.  (/.  Amer.  Chem.  Soc,  1895,  17,  41  — 43).— The  author  finds  that 
ethylic  acetate  and  valerate,  amylic  valerate,  amylic  chloride,  amylic 
butyrate,  formate,  and  acetate  all  dissolve  perchromic  acid,  yielding 
blue  solutions  similar  to  that  ^iven  by  ether.  Carbon  bisulphide, 
benzene,  lio^ht  petroleum,  turpentine,  castor  oil,  wintergreen  oil, 
bergamot  oil,  paraflRn,  chloroform,  carbon  tetrachloride,  toluene, 
nitrobenzene,  and  aniline  do  not  dissolve  it. 

The  solution  in  ethylic  acetate  is  the  most  stable,  but  even  that 
turns  colourless  after  23  hours.  The  author  does  not  agree  with 
Griggi  (Abstr.,  1893,  ii,  233)  in  stating  that  the  solution  in  amylic 
alcohol  is  more  stable  than  that  in  ordinary  ether.  J.  J.  S. 

Uranium  Oxynitride  and  Uranium  Dioxide.  By  Edgar  F. 
Smith  and  J.  Merritt  Matthews  (/.  Amer.  Chem.  Soc,  1895,  17, 
686—688). — To  prepare  the  oxynitride,  uranyl  chloride  was  placed  in 
a  porcelain  boat  and  heated  in  a  current  of  dry  ammonia,  when,  at  a 
comparatively  low  temperature,  the  material  assumed  a  dark  colour, 
and  copious  fumes  of  ammonium  chloride  were  evolved  ;  the  heat 
was  then  raised  and  continued  until  no  more  fumes  were  given  off,  and 
a  dull  black  residue  free  from  chlorine  was  left.  This,  when  fused 
in  a  nickel  crucible  with  potassium  hydroxide,  slowly  evolved  am- 
monia. When  introduced  into  solution  of  silver  nitrate,  brilliant 
crystals  of  metallic  silver  were  formed.  When  heated  in  a  sealed 
tube  with  dilute  sulphuric  acid  (1 — 2),  complete  solution  ensued,  and 
titration  with  potassium  permanganate  showed  that  6*83  per  cent, 
of  dioxide  was  present.  An  estimation  of  the  uranium  and 
the   nitrogen    gave  figures    closely  corresponding  with  the   formula 

In  order  to  obtain  the  dioxide,  the  authors  heated  the  oxide,  UaOg, 
with  a  large  excess  of  ammonium  chloride  in  a  porcelain  crucible, 
which  was  placed  in  a  larger  Hessian  one,  and  the  whole  surrounded 
with  charcoal  closely  packed ;  the  crucibles  were  heated  in  a  wind 
furnace  at  a  white  heat  for  about  six  hours.  The  reddish-brown 
residue  was  free  from  chlorine  and  nitrogen ;  the  percentage  of 
uranium  was  found  to  be  88*12  per  cent.  When  heated  over  a 
Bunsen  flame,  it  changed  gradually,  but  completely,  into  uranouranic 
oxide.  L.  DK  K. 

Alloys  of  Copper  and  Tin.  By  Fritz  Foerstkr  (Zeit.  anorg. 
Chem.,  1895,  10,  309— 319).— The  author  has  prepared  alloys  of 
copper  and  tin  containing  from  1  to  28  per  cent,  of  copper.  These 
alloys,  when  broken  in  coarse  ])ieces  and  treated  with  cold,  fuming, 
hydrochloric  acid,  yield,  a  grey,  lustrous,  crystalline  residue  con- 
sisting of  hard,  brittle  laraellse.  In  the  case  of  the  alloy  containing 
only  1  per  cent,  of  copper,  minute,  lustrous  needles  were  also  obtained. 
These  crystalline  residues  are  only  slightly  attacked  by  ammonia, 
and  very  slowly  oxidised  by  dilute  nitric  acid.  They  precipitate 
copper  from  neutral  solutions  of  its  salts,  although  much  more  slowlj' 
than  pure  tin,  but  do  not  precipitate  copper  from  a  solution  of  cuprous 
chloi'ide  in  hydrochloric  acid.     The  composition  of  the  residues  varies 
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from  38*52  per  cent.  Cu  and  61*42  per  cent.  Sn  to  55*95  per  cent.  Cu 
and  43'67  per  cent.  Sn.  The  residue,  containing  5595  per  cent,  of 
copper,  when  treated  with  strong  hydrochloric  acid  for  2 — 3  days, 
yielded  a  residue  containing  61*47  per  cent.  Cu  and  3888  per  cent.  Sn. 
These  residues  probably  contain  mixtures  of  two  compounds  of  the 
composition  CuaSn  and  CuSn.  The  residues  obtained  from  the  alloys 
poorest  in  copper  have  the  same  composition  as  those  obtained  from 
those  portions  of  an  alloy  richer  in  copper  which  remain  fluid 
longest,  that  is,  the  crystals  first  deposited  are  richer  in  copper  than 
those  obtained  at  a  lower  temperature  frora  the  mother  liquor.  The 
residues  richest  in  tin  begin  to  decompose  when  heated  above  300°, 
whereby  drops  of  tin  or  of  a  dilute  solution  of  copper  in  tin  are  sepa- 
I'ated  ;  this  can  be  dissolved  out  by  treating  the  mixture  with  hydro- 
chloric acid,  and  the  residue  thus  obtained  approaches  the  compound 
CugSn  in  composition  (see  also  Le  Chatelier,  Abstr.,  1895,  ii,  351). 

E.  C.  R. 

Action  of  Hydrogen  Peroxide  on  Fluorides  and  Oxy- 
fluorides.  By  Augusto  Piccini  {Zeit.  anorg.  Ghem.,  1895,  10,  438 — 
445). — Potassium  fliioroxi/pertitanate,  Ti02F\-ii2K.¥l,  is  obtained  mixed 
with  the  fluorotitanate  when  a  hot  solution  of  potassium  fluorotitanate, 
TirJ4,2KFl,H20,  is  treated  with  hydrogen  peroxide.  When  this  pre- 
cipitate is  dissolved  in  hydrogen  peroxide  and  the  mixture  neutralised 
with  sodium  peroxide,  a  crystallisation  richer  in  fluoroxypertitanate  is 
obtained,  but  the  salt  cannot  be  obtained  pure.  A  fairly  pure 
product  is  obtained  as  a  yellow,  crystalline  powder,  when  a  cold 
solution  of  triaramonium  fluoroxypertitanate,  Ti02Fl2,3]S"H4Fl,  is  pre- 
cipitated with  potassium  chloride. 

Ammonium  fluoroxypertitanates,  mTi02Fl2,nNH4Fl.  When  a  solu- 
tion of  ammonium  fluorotitanate  is  treated  vrith  hydrogen  peroxide 
in  the  presence  of  ammonia  and  ammonium  fluoride,  the  salt, 
Ti02Fl2,3NH4Fl,  is  obtained  as  a  yellow  precipitate.  It  crystallises 
from  water  in  small,  yellow  octahedra.  It  is  also  obtained  by  treating 
a  solution  of  titanic  acid  in  sulphuric  acid  with  barium  peroxide,  then 
with  ammonia  until  a  permanent  precipitate  is  formed,  and  finally 
precipitating  with  neutral  ammonium  fluoride.  It  is  also  obtained  by 
allowing  ammonium  fluorotitanite,  TiPl3,3NH4FI,  washed  with  a  con- 
centrated solution  of  ammonium  fluoride,  and  moistened  with  alcohol 
to  oxidise  in  the  air.  A  small  quantity  of  the  salt,  2Ti02Fl2,3NH4Fl, 
crystallising  in  yellow  needles,  is  also  obtained.  If  the  solution  of 
the  salt  obtained  by  the  last  method  is  mixed  with  ammonium 
fluoride,  a  crystalline  precipitate  of  the  salt  Ti02Fl2,3NH4Fl,  is 
obtained. 

From  the  results  here  obtained  and  the  author's  previous  work 
{Zeit.  anorg.  Ghem.,  1,  51,  and  2,  21),  the  action  of  hydrogen  per- 
oxide on  the  oxyfluorides  of  molybdenum,  tungsten,  and  niobium,  and 
on  the  fluorides  of  tantalum  and  titanium  can  be  expressed  by 
the  following  equations.  M0O2FI2  +  H2O2  =  M0O3FI2  -f-  H2O. 
WO2FI2  +  H2O2  =  W03F12  +  H2O.  NbOFIs  +H2O2  =  NbOsFIa  + 
H2O.  TaFl5  +  H2O2  =  Ta02FJ3  +  2HF1.  TiFU  +  H2O2  =  TiOgFl, 
-j-  2HF1.     The  fluoroxyanhydrides  of  the  type  of  hydrogen  peroxide 
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react  with  metallic  fluorides,  whereby  compounds  are  formed  corre- 
sponding with  those  obtained  from  the  flaoroxyanhydrides  and  the 
flnoranhydrides  of  the  type  of  water.  The  fluoroxy-salts  of  the  type 
of  hydrogen  peroxide  are  analogous  in  composition  and  crystalline 
form  to  those  of  the  type  of  water.  They  can  be  obtained  in  ana- 
logons  ways,  but  differ  from  the  latter  in  colour,  in  the  ease  with 
which  they  give  up  part  of  their  oxygen  and  in  the  property  they 
possess  of  reducing  potassium  permanganate  in  acid  solution. 

B.  C.  R. 

Double  Fluorides  of  Caesium  and  Zirconiuoi.  By  Horace 
L.  Wells  and  H.  W.  Foote  (Zeit.  anorg.  Ghem.,  1895,  10,  434-437). 
— The  double  salts  are  prepared  by  mixing  the  solutions  of  the 
fluorides  in  various  proportions  in  the  presence  of  more  or  less  hydro- 
fluoric acid,  and  then  evaporating  the  mixture  to  crystallisation. 

The  salt,  2CsF,ZrF4,  is  obtained  by  employing  an  excess  of  caesium 
fluoride.  It  crystallises  in  large,  hexagonal  tablets,  and  can  be 
recrystallised  without  decomposition. 

The  salt^  CsF,ZrP4  +  HgO,  is  obtained  in  the  presence  of  larger 
quantities  of  zirconium  fluoride.  It  separates  in  monoclinic  crystals, 
and  can  be  recrystallised  without  decomposition. 

The  salt,  2CsF,3ZrF4  +  2H2O,  is  obtained  in  the  presence  of  a 
large  excess  of  zirconium  fluoride.  It  separates  from  the  solution  in 
small,  sparingly  soluble  crystals,  and  when  recrystallised  is  partially 
converted  into  the  1  :  1-salt.  E.  C.  R. 

Action  of  Phosphorus  Pentachloride  on  Zirconium  and 
Thorium  Dioxides.  By  Edgar  F.  Smith  and  Harry  B.  Harris 
(/.  Amer.  Chem.  Soc,  1895,  17,  654 — 656). — The  work  was  under- 
taken to  complete  the  investigation  commenced  by  Weber. 

The  dioxides  of  zirconium  and  thorium  were  introduced  into  hard 
glass  tubes  together  with  the  equivalent  of  phosphorus  penta- 
chloride ;  the  tubes  being  then  exhausted  and  sealed.  After  heating 
for  eight  hours  at  190°,  a  complete  change  was  observed,  a  crystal- 
line mass  and  drops  of  phosphorus  oxychloride  being  scattered 
through  the  tube.  After  opening  the  tube  at  both  ends,  the  contents 
were  heated  in  a  current  of  chlorine,  part  of  the  tube  being  heated  in 
an  air  bath  at  190°,  when  large,  transparent  crystals  collected  in  the 
projecting  cold  part  of  the  tube.  Analysis  proved  them  to  consist  of 
the  corresponding  chlorides.  L.  de  K. 

Iridio-ammonium  Compounds.  B}^  Wilhelm  Palmaer  (Zeit. 
anorg.  Chem.,  1895,  10,  820—386 ;  see  also  Abstr.,  1889,  352,  and 
1891,  402  and  1165). — When  iridium  chloride  is  treated  with  am- 
monia in  an  ordinary  reflux  apparatus,  about  48  per  cent,  of  a  double 
salt  of  the  composition  lr(NH3)3Cl3  is  obtained,  together  with  the 
pentamine  chlorochloride,  a  tetramine  compound,  Ir(NH3)4Cl3,H20, 
and  the  aquopentamine  chloride,  Ir(NH3)50H2Cl3.  When  50  c.c.  of 
a  solution  of  iridium  trichloride,  containing  5  grams  of  metal  mixed 
with  150  c.c.   of  25  per  cent,   ammonia,  is  heated    in   a    Lintner's 
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pressure  flask  at  100°  for  10  hours,  the  following  products  are  ob- 
tained. Iridium  hydroxide  corresponding  with  0*11  gram  of  metal. 
This  is  separated  by  filtration,  and  the  filtrate  evaporated  on  the 
water  bath  to  dryness,  whereby  all  the  aquopentamine  chloride  is 
converted  into  pentamine  chlorochloride.  The  dry  residue  is  treated 
with  cold  water,  whereby  ammonium  chloride  and  the  tetramine 
chloride  are  dissolved.  The  residue  insoluble  in  cold  water  is  dried 
on  the  water  bath  and  treated  with  cold  concentrated  sulphuric  acid, 
whereby  chlorosulpbate  is  formed,  and  any  double  salt  (about  1  gram) 
which  is  present  remains  undissolved.  The  sulphuric  acid  solution 
is  finally  treated  with  fuming  hydrochloric  acid,  and  the  pentamine 
cliloride  filtered  off.     74  grams  are  obtained. 

Tridiopentamine  chlorochloride,  Ir(NH3)5ClCl2,  has  already  been 
described  (Abstr.,  18'Jl,  402).  The  red  coloration  of  the  salt  pre- 
pared as  above  is  due  to'  a  very  minute  trace  of  iridium  tri- 
chloride, which  can  be  separated  by  treating  the  hot  aqueous  solution 
with  hydrogen  sulphide.  It  crystallises  in  yellowish-white  octahedra; 
when  heated  at  high  temperatures,  it  yields  metal,  ammonium 
chloride,  and  ammonia;  it  is  completely  precipitated  from  its 
aqueous  solution  by  hydrochloric  acid. 

The  chlorhydr oxide,  Ir(NH3)6Cl(OH)2,  is  obtained  by  treating  the 
chlorochloride  with  freshly  prepared  silver  oxide.  It  is  very  stable, 
absorbs  carbonic  anhydride  from  the  air,  and  is  slowly  decomposed 
when  boiled  with  water.  It  is  also  obtained  by  warming  the  chloro- 
chloride with  sodium  hydroxide  on  the  water  bath.  The  acid  chloro- 
6'iiZp/ia^e,  4Ir(NH3)gClS04  4-  3H,,S04  -f  i^HaO,  is  obtained  by  dissolving 
the  chlorochloride  (1  gram)  in  concentrated  sulphuric  acid  (2  c.c.)  and 
then  adding  water  (10  c.c).  It  crystallises  in  lustrous,  bright  yellow 
prisms,  is  easily  soluble  in  water,  and  has  an  acid  reaction.  The 
chlnrodithionate,  lr(N'H3)5ClS206,  is  obtained  by  adding  barium  di- 
thionate  to  a  cold  saturated  solution  of  the  chlorochloride.  It  ci'ys- 
tallises  in  long,  six-sided  prisms,  and  with  IH2O  in  thick,  four-sided 
prisms.  The  chloroccalatc,  Ir(NH:,)5ClC204,  crystallises  in  slender, 
white  needles. 

Tridioiientamine  chlorochloriridife,  3Ir(NH3)6ClCl2  +  2IrCls,  is  ob- 
tained by  mixing  the  solution  of  the  chlorochloride  with  one  of  the 
trichloride  as  a  flocculent  precipitate,  and  from  the  remaining  solu- 
tion as  a  crystalline,  yellow  powder  on  evaporating  it  on  the  water 
bath.  It  is  only  slowly  attacked  by  sulphuric  acid  at  110°,  and  is 
decomposed  by  heat,  yielding  iridium,  ammonium  chloride,  and 
hydrogen  chloride.  The  pentamine  chloro-salts  here  mentioned, 
together  with  those  previously  described,  are  neutral,  with  the  ex- 
ception of  the  acid  sulphate  and  the  nitrite  which  has  an  alkaline 
reaction . 

Iridiopentamino  bromobromide,  Ir(N  113)56 rBrj,  has  been  pre- 
viously described.  It  is  best  obtained  by  boiling  the  pentamine 
chlorochloride  with  potassium  hydroxide  for  about  five  houj-s,  when 
the  aquopentamine  hydrate  is  formed.  The  solution  is  saturated 
with  50  per  cent,  hydrobromic  acid,  whereby  a  white,  crystalline 
precipite  of  the  aquopentamine  bromide,  Ir(NH3)50H2Br3,  is  obtained, 
and,  by  heating  the  solution  of  the  latter  salt  on  the  water  bath,  it  is 
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-converted  into  the  bromobromiflo.  This  crystaUises  in  yellow,  rhombic 
prisms,  a  :  h  :  c  =  0"9752  :  1  :  1'5687,  is  soluble  in  352  parts  of 
water  at  12'5°,  and  has  a  sp.  gr.  of  3"245  at  16'5°.  The  bromonitrite 
crystalb'ses  in  yellow,  rhombic  prisms,  a  :  b  :  g  =  0'969  :  1 :  1*535,  and 
-is  isomorphous  with  the  pentamine  chloronitrite. 

Iridiopentamine  iodoiodide,  Ir(^H3)5Tl2,  is  obtained  by  heating  the 
^iquopentamiiie  hydrate  at  lOC^.  It  crystallises  in  thick  six-sided 
prisms  and  octahedra,  belonging  to  the  rhombic  system  a  :  b  :  c  ==■ 
0-993  :  1  :  1-552,  is  soluble  in  770  parts  of  water  at  14°,  and  50  parts 
of  boiling  water,  and  has  the  sp.  gr.  of  3586  at  15'5°. 

Iridiopentami)ie  nitratoniirate,  lv('N'ili)5N03,(NO-i)<i,  is  obtained  by 
lieating  the  aquopentamine  nitrate  at  100°.  It  crystallises  in  micro- 
rscopic,  quadratic  tablets,  explodes  when  heated,  dissolves  in  349 
parts  cf  water  at  16°  and  in  40  parts  of  boiling  water,  and  has  the  sp. 
^r.  of  2-510  at  18-5°. 

Iridioaquopentamine  chloride,  Ir(NH3)50H2Cl3,  the  aquopentamine 
iDromide  and  the  aquopentamine  nitrate  have  already  been  described. 
Iridioaquopentamine  iodide,  prepared  in  a  similar  way  to  the  above 
aquopentamine  salts,  is  a  white,  crystalline  powder,  having  a  yellowish- 
brown  fluorescence;  it  is  converted  into  the  pentamine  iodide 
when  heated,  dissolves  in  15  parts  of  water,  and  has  the  sp.  gr.  of 
3*353  at  14°.  The  aquopentamine  chloriridite,  Ir(Nll3)50H2Cl3,IrCl3, 
is  obtained  by  adding  iridium  trichloride  to  a  solution  of  the  aquo- 
pentamine chloride  in  dilute  hydrochloric  acid.  It  is  a  yellowish- 
brown,  crystalline  precipitate,  insoluble  in  water,  and  is  not  attacked 
by  cold,  concentrated  sulphuric  acid. 

Iridiohexamine  chloride^  Ir(NIl3)6Cl3,  is  obtained  by  heating  the 
pentamine  chlorochloride  (2  grams)  with  25  per  cent,  ammonia 
•(20  c.c.)  in  a  sealed  tube  at  140°  for  48  hours.  The  product  is 
■evaporated  to  dryness  with  hydrochloric  acid,  dissolved  in  water,  and 
the  filtered  solution  precipitated  with  sodium  pyrophosphate.  The 
washed  precipitate  of  iridiohexamine  sodium  pyrophosphate  is 
dissolved  in  dilute  hydrochloric  acid  and  precipitated  with  nitric 
acid,  whereby  the  hexamine  nitrate  is  obtained.  The  nitrate  is  then 
evaporated  to  dryness  two  or  three  times  with  hydrochloric  acid,  and 
the  solution  of  the  product  cooled  with  ice  and  precipitated  with  ice- 
cold,  fuming  hydrochloric  acid.  It  crystallises  in  large,  colourless, 
six-sided  prisms  belonging  to  the  monosymmetric  system  a  :  6  :  c  = 
'0*5843  : 1 :  0*G502  ;  (i  =  57°  31',  and  gives  measurements  very  closely 
agreeing  with  those  of  Klein's  luteocobalt  chloride  {Annalen,  166, 188). 
It  is  soluble  in  4*5  to  5  parts  of  water,  and  has  the  sp.  gr.  of  2*4335 
at  15*5°.  The  hexamine  hydroxide^  Ir(NTl3)6(OH)3,  is  obtained  in  solu- 
tion by  treating  the  preceding  salt  with  silver  oxide.  The  solution 
is  strongly  alkaline,  displaces  ammonia  from  ammonium  salts,  and 
gives  precipitates  of  the  metallic  hydroxides  with  solutions  of  alumi- 
nium and  zinc  salts.  On  exposure  to  air,  it  is  converted  into  the 
carbonate  which  crystallises  in  crusts  of  microscopic  six-sided  tablets. 
The  hexamine  bromide,  Ir(NH3)6Br3,  obtained  by  precipitating  a 
solution  of  the  nitrate  with  hydrobromic  acid,  crystallises  in  colour- 
less six-sided  prisms  similar  to  those  of  the  hexamine  chloride; 
it  is  soluble  in  28 — 30  parts  of  water,  and  has  the  sp.  gr.  of  2*942  at 
YOL.  Lxx.  ii.  14 
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15*5°.  The  hexamme  iodide,  Ir(NH3)6To,  is  obtained  by  treating  the- 
hexamine  hydroxide  with  excess  of  hjdriodic  acid.  It  crystallises  in 
yellowish,  lustrous  tablets  and  pyramids,  gives  oft'  iodine  vapours  when 
heated,  is  soluble  in  91  parts  of  water  at  18°,  and  has  the  sp.  gr.  of 
3-291  at  16-5°.  The  hexamine  nitrate,  Ir(NHs)6(N03)3,  crystallises  in 
large,  quadratic  tablets  belonging  to  the  tetragonal  system  a:h  = 
1  :  1042,  and  isomorphous  with  the  hiteocobalt  nitrate ;  it  is  soluble  in 
59  parts  of  water  at  14°,  and  bas  the  sp.  gr.  of  2'395  at  15°  Iridio- 
hexamine  ferricyanide,  Ir(NH3)6Fe(C]S')6,  is  obtained  by  adding  potas- 
sium ferricyanide  to  a  solution  of  the  hexamine  chloride  in  hydrochloric 
acid.  It  crystallises  in  orange-red  prisms,  and  is  very  sparingly 
soluble  in  water.  Iridivhexamine  chJoriridite,  Ir(NH3)6C]3,TrCl3  is 
obtained  as  an  amorphous,  yellowish  precipitate  which  is  greyish-yellow 
when  dry.  From  dilute  solutions,  it  separates  in  small,  quadratic 
tablets.  It  is  insoluble  in  cold  water,  is  attacked  by  concentrated 
sulphuric  acid  at  190°,  and,  when  boiled  with  it,  yields  a  clear,  bright 
yellow  solution.     The  solutions  of  the  hexamine  salts  are  neutral. 

The  reactions  of  the  various  classes  of  salts  are  described  in  detail 
in  the  original  paper.  E.  C.  R. 


Mineralogical   Chemistry. 


Native  Sulphur  in  Michigan.  By  W.  H.  Sherzer  (Amer.  J.. 
Sci.,  1895,  [3J,  50,  246 — 248). — In  a  band  of  carbonaceous  limestone^ 
in  the  Upper  Helderberg  Limestone  of  Monroe  Co.,  are  cavities  con- 
taining calcite,  celestite,  sulphur,  and  rarely  selenite.  In  the  same 
quarry  is  a  stream  of  water  highly  charged  with  hydrogen  sulphide, 
from  which  sulphur  is  now  being  deposited.  It  is  suggested  that  the 
hydrogen  sulphide  has  been  derived  from  pyrites,  marcasite,  &c.,  or, 
perhaps,  from  the  organic  matter  in  the  neighbouring  rocks. 

L.  J.  S. 

Black  Carbonado  from  Brazil.  By  Henri  Moissan  {Gompt, 
rend.,  1895,  121,  449— 450;.— A  specimen  of  carbonado  found  in  the 
province  of  Bahia,  Brazil,  weighed  630  grams  (or  3073  carats),  and 
is  the  largest  that  has  yet  been  found.  It  is  rounded  in  form,  has  a 
full  black  colour,  and  resembles  in  the  character  of  its  surface,  &c.,, 
the  microscopic  grains  of  carbon  obtained  from  ingots  of  silver  or  i?  on 
compressed  by  sudden  external  cooling.  It  is  somewhat  porous,  and 
originally  weighed  3167  carats,  bub  lost  about  19  grams  during; 
exposure  to  air  for  two  months.  C.  H.  B. 

Graphite  from  a  Pegmatite.  By  Henri  Moissan  {Compt.  rend.^. 
1895,  121,  538 — 541). — An  American  pegmatite,  containing  1277  per 
cent,  of  graphite,  was  decomposed  by  means  of  hydrofluoric  acid.. 
The  graphite  was  thus  obtained  in  flexible,  lustrous  lamella),  the  sur- 
faces of  which  showed  striaa  in  the  form  of  equilateral  triangles  ;  it 
began  to  burn  in  oxygen  at  690°,  and  left  5*01  per  cent,  of  ash,  which 
consisted  mainly  of  silica,  alumina,   and  calcium  oxide,  with  only  a 
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trace  of  iron.  The  graphite  was  intumescent  like  thafc  obtained  by 
dissolving  carbon  in  metals.  Moreover,  when  treated  with  nitric  acid 
and  potassium  chlorate,  it  increases  enormously  in  volume. 

Microscopic  examination  of  the  pegmatite  proved  that  the  faces  of 
the  crystals  of  quartz  or  felspar  in  contact  with  the  lamellae  of 
graphite  shoAved  triangular  striae  precisely  similar  to  the  striae  on  the 
lamelhe.  It  follows  that  the  graphite  must  have  been  pre-existent  in 
the  material  from  which  the  pegmatite  was  formed,  and  when  the 
latter  solidified,  the  graphite  was  compressed  between  the  crystals  of 
quartz  or  felspar.  C.  H.  B. 

Gallium  and  Indium  in  a  Blende  from  Peelwood,  N.S.W. 

By  J.  Booth  Kirkland  {Australian  Assoc.  Adv.  Sci.,  Fourth  llcporty 
[1892]  1893,  266 — 267). — A  peculiar,  grey  zinc  ore  from  the  above 
locality  showed  by  the  spectroscope  the  lines  of  gallium  and  indium. 
Crude  chlorides  of  these  metals  have  been  extracted.  Analysis  of  the 
ore  gave 

SiOs.  Pb.  Fe.  Cu.  Zn.  S.  Total. 

6-05       16-71       11-06       500       29-77       29-21       97-70 

L.  J.  S. 
The  Senarmontite  of  Nieddoris,  and  the  Minerals  -which 
accompany  it,  Arite,  Breithauptite,  Gersdorffite,  and  Smaltite. 
By  DoMENico  LoviSATO  {Jahrh.  /.  Min..,  1895,  ii,  Ref.,  230 — 231 ;  from 
Atti  B.  Ace.  Lincei,  Bend.,  1894,  3,  82— 89).— The  nickel  ores  of  Nied- 
doris, in  the  mining  district  of  Arbus,  Sardinia,  consist  of  a  mixture  of 
several  minerals.  Of  these  a  light  red  mineral  gave  analysis  I ;  this 
agrees  with  arite,  and  has  the  formula  9RAs  +  5RSb.  A  dark  red  ore 
gave  11,  this  agreeing  with  the  formula  RAs  +  4RSb,  and  is  thus  a 
mixture  consisting  principally  of  breithauptite.  A  dark,  black  mineral 
gave  III,  agreeing  with  the  formula  (]Sri,Fe,Co)2(S,As,Sb)3,  which 
comes  near  to  gersdorffite,  with,  perhaps,  some  admixed  ullmannite. 
The  silver-white  portion  of  the  ores  gave  IV  (with  2-14i  per  cent,  of 
gangue),  agreeing  with  the  formula  (Ni,Fe,Co)As2,  and  corresponding 
with  smaltite  (or  chloanthite). 

S.        As.        Sb.        Ni.       Co.        Bi.        Fe.         Zn.         Pb.      Total. 

I.    0-85  29-82  26-57  36*81  3-91     0-99     0-98    trace      —      99-93 

II.     i-00    8-42  23-63  6007  3-65     155     1-81       —        —    10013 

III.  13-72  44-78     311       3512        091     236       —        —    10000 

IV.  2-94  58-76     1-OG     9-85  7-65     —      9-86     072     6-33     97-17 

ly  contained  in  addition  2-14  of  gangue. 

Senarmontite  and  valentinite  occur  with  these  ores. 

L.  J.  S. 

Hercynite  from  Valtellina.  By  Gottlob  Ed.  Linck  {Ber.  AJiod. 
Berlin,  1893,  47 — 53). — In  an  altered  gabbro,  from  near  the  Italian- 
Swiss  frontier,  are  large,  black,  fine-grained  masses,  containing  black 
grains  of  a  spinel,  sometimes  showing  octahedral  faces,  together 
with  plagioclase,  biotite,  sillimanite,  corundum,  rutile,  and  a  yellowish 
metallic  ore.  In  sections,  the  spinel  is  green  and  transparent,  and 
often  encloses  what  appears  from  the  analyses  to  be  pyrrhotite.     On 
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crasliing  the  mass  some  hydrogen  sulphide  is  given  off.  x\nalysis  of 
the  magnetic  spinel  and  pyrrhotite  gave  I ;  II  is  the  same  neglecting 
impurities  ;  sp.  gr.  of  the  pure  material,  4-0108. 

AI2OV      FeoOa-        ^eO.         MgO.       SiOo.         Fe.  S.  Total. 

59-62      3-^10      2o-30      9-38       1-59       1-79       1-02     101-80 
61-21       3-18      25-98      9'63        _  —         _      100-00 

This  gives  R^OarRO  =  6200:6016,  the  FeO  being  too  low. 
Hercynite  can  only  be  distinguished  from  other  green  spinels  by  ana- 
lysis. L.  J.  S. 

Northupite,  a  new  Mineral.  By  Warren  M.  Foote  (Amer.  J.  Sci., 
1895,  [3],  50,  480-481).— This  was  found  by  C.  H.  Northup,  in 
clay  at  Borax  Lake,  California,  as  regular  octahedra,  of  a  dirty  white 
to  dark  brown  colour.  Cleavage  imperfect ;  brittle,  with  uneven 
fracture ;  H  =  3*5 — 4.  There  are  regularly  arranged  enclosures, 
probably  of  organic  matter.  When  heated,  the  mineral  blackens, 
and  gives  off  a  burnt  odour,  with  violent  decrepitation,  owing  to 
mechanically  enclosed  water;  easily  fusible.  Qualitative  analysis 
shows  it  to  be  a  double  chloride  and  carbonate  of  sodium  and 
magnesium,  together  with  traces  of  phosphoric  acid,  silica,  iron, 
calcium,  and  organic  matter.  Boiling  water  decomposes  the  mineral 
with  separation  of  basic  magnesium  carbonate.  L.  J.  S. 

Nature  of  Stinkstone  (Anthraconite).  By  William  Skey 
(Trans.  N.Z.  Inst.,  1893,  25,  379— 380).— The  smell  of  stinkstone  is 
usually  considered  to  be  due  to  bituminous  matter ;  the  author,  how- 
over,  considers  that  in  most  cases  it  is  due  to  hydrogen  sulphide, 
this  gas  being  supposed  to  be  occluded  in  the  free  state  in  the 
limestone,  it  not  being  given  off  at  a  red  heat.  Analysis  of  a  light 
grey  stone,  free  from  bituminous  matter,  gave 


Siliceous 

Organic 

OaCOa. 

MgCOs. 

FeO. 

CaS04. 

matter. 

matter. 

H,0. 

54-40 

0-93 

0-21 

trace 

42-44 

0-21 

0-89 

II2S.      Total. 
0-31     99-39 
L.  J.  S. 
Optical    Properties   of   Lithiophilite   and   Triphylite.      By 

Samuel  L.  Penfield  and  Julius  H.  Pratt  (Amer.  J.  Set.,  1895,  [3],  50, 
387 — 390). — As  iron  replaces  manganese  in  the  passage  from  lithio- 
philite (LiMnPOi)  to  triphylite  (LiFePOi),  it  is  shown  that  there 
is  an  increase  in  the  refractive  indices,  and  a  gradual  change  in  the 
size  of  the  optic  axial  angle,  as  is  seen  in  the  following  table,  which 
gives  part  of  the  measurements  obtained  for  sodium  light. 


Locality. 

FeO  per 
cent. 

fi. 

2V  over  5. 

Plane  of  optic 
axes. 

Branchville,  Conn 

Grafton,  N.H. .."..!!!! 

4-24 

9-42 

13-63 

26-58 

35-05 

1-675 
1-679 

1-682 
1-688 
1-702 

65°     13' 

62      54 
56      4 

120      0 

(001) 
(001) 
(001) 

Rabenstein,  Bavaria  . . . 

(100) 
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The  optically  positive  mineral  from  Grafton  has  for  thallium  lio^hfc 
2V  =  21°  53'  in  the  plane  (001),  and  for  lithium  light  2V  =  15°  3' 
in  the  plane  (100).  Lithiophilite  is  optically  positive,  and  the  acute 
bisectrix  is  perpendicular  to  (010)  ;  the  Rabenstein  tripliylite  is 
optically  negative,  and  the  acute  bisectrix  is  perpendicular  to  (001), 
On  plotting  a  curve,  it  is  seen  that  a  further  increase  in  the  amount 
of  iron  would  cause  2V  to  become  zero  again,  this  time  negative, 
with  the  optic  axis  perpendicular  to  (001)  ;  and  as  the  pure  com- 
ponnd  LiFePOi  (which  is  not  known)  is  approached,  it  may  be 
expected  that  the  optic  axis  would  open  out  in  the  plane  (010). 

L.  J.  S. 

Genesis   of  Natural   Phosphates    and   Nitrates.    By   fi.    J. 

Aemand  Gautier  (Jahrh.  /.  Min.^  1895,  ii,  Ref.,  276 — 279  ;  from  Ann. 
des  Mines,  1894,  [9],  5,  1 — 53). — After  describing  the  phosphates 
of  the  Grotto  of  Minerva,  Dept.  Herault  (Abstr.,  1893,  ii,  419,  577), 
the  author  points  out  that  there  are  three  modes  of  occurrence  of 
commercial  phosphates  :  (1)  in  igneous  rocks  and  gneisses  ;  (2)  in  beds 
and  veins,  where  they  have  been  deposited  from  solution ;  (3)  nodules 
and  earth}'-  deposits  associated  with  calcium  sulphate  and  carbonate, 
und  nitrogenous  organic  matter,  these  being  of  animal  and  vegetable 
origin,  and  include  guano  deposits  and  those  of  the  Grotto  of  Minerva. 
Here  the  ammonium  phosphate,  formed  by  the  decomposing  animal 
matter,  acts  on  limestone,  giving  calcium  phosphate  and  ammonium 
carbonate  ;  the  latter  with  limestone,  in  connection  with  nitrifying" 
ferments,  producing  calcium  nitrate.  In  an  experiment,  a  warm 
ammoniacal  solution  of  ammonium  phosphate  acted  on  an  excess  of 
chalk  ;  the  product  contained  11*28  033(1*04)2  and  82-78  per  cent,  of 
dibasic  calcium  phosphate,  or  brushite  (CaHP04,2HoO).  Similar 
reactions  take  place  in  the  presence  of  clay  (Abstr.,  1893,  ii,  536). 
The  formation  of  phosphates  and  nitrates  are  thus  connected;  in  the 
presence  of  sodium  chloride,  large  nitre  deposits,  such  as  those  of 
Peru,  might  be  formed.  L.  J.  S. 

Phosphates  from  Algeria.  Phosphatic  Rock  at  Bougie 
having  the  Composition  of  a  Superphosphate.  By  H.  Malbot 
and  A.  Malbot  (Gompt.  rend.,  1895,  121,  443 — 445). — Analyses  are 
given  of  several  Algerian  phosphatic  deposits ;  they  consist  mainly 
of  mixtures  of  calcium  and  magnesium  phosphates  and  carbonates, 
only  traces  of  the  phosphates  being  soluble  in  water,  or  .in  ammonium 
citrate  solution.  The  deposit  at  Bougie,  however,  consists  of  a  hard, 
red,  internal  portion,  suirouhded  by  a  white,  friable  substance,  the 
composition  being  as  follows. 

Loss  Loss  at  Soluble 

at  130°.  dull  redness.  PsOg.  SO3.  SiOj. 

White  substance..       7*93  21-42  33-50  151  traces 

Ked  substance 12-20  987  14-42  253  0-37 

FesO;,  and  AI2O3.       CaO.  MgO.         Insoluble. 

White  substance. .....        4*33  25-51         0-28  14-00 

Red  substance 16-35  4*37         0-35  52-07 
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In  tlie  case  of  the  white  substance,  13'29  per  cent,  of  phosphoric 
anhydride  is  soluble  in  water,  8*51  is  insoluble  in  water,  but  soluble 
in  ammonium  citrate  solution,  and  the  remaining"  11*70  per  cent, 
soluble  in  dilute  acids  ;  in  the  case  of  the  red  substance,  2'03  per  cent, 
is  soluble  in  water,  and  the  remaining  12*39  per  cent,  is  soluble  in 
ammonium  citrate  solution. 

When  phosphoric  acid  is  directly  precipitated  by  magnesia  mixture 
in  presence  of  ammonium  citrate  from  solutions  containing  organic 
matter,  the  results  are  too  low.  The  organic  matter,  as  a  rule,  is 
incompletely  destroyed  by  evaporating  with  nitric  acid,  and  the  sub- 
stance should  be  heated  at  dull  redness  in  contact  with  air.  Inter- 
mediate precipitation  with  ammonium  moljbdate  avoids  the  error 
arising  from  the  presence  of  organic  matter.  C.  H.  B. 

Kentrolite  from  Langban.  By  Gustav  Flink  (Jahrh.  f.  Mhi., 
1895,  ii,  Ref.,  240  ;  from  Bihang  Vet.  Akad.  Hand.  (Stockh.),  1891,  16, 
ii,  No.  4). — Black,  orthorhombic  crystals  of  kentrolite  occur  with 
braunite,  richterite,  barytes,  and  calcite  at  Langban,  Sweden. 
Analysis  gave 


SiOa. 

MiiA- 

FesOg. 

PbO. 

MnO. 

CaO. 

Total. 

Sp.  gr. 

17-G8 

16-59 

5*58 

55*72 

3*05 

0*91 

99-53 

6068 

The  formula  is  given  as  Il/'Si04  -f-  Ro"'Si05,  where  R"  is 
Pb  :  Mn:  Ca  =  33  :  5  :  2,  and  R'"  is  Mn  :  Fe  =  3  :  1.  L.  J.  S. 

Thorium  and  Yttrium  Minerals  of  Nor"way.  By  Ludwig 
ScnMELCK{ZeiLa7igw.Chem.,lS9b,b4:2 — 543). — The  external  characters, 
blowpipe  reactions,  action  of  acids,  and  approximate  thoria  and  yttria 
percentages,  are  given  of  the  various  Norwegian  minerals,  which  are 
used  for  the  extraction  of  these  oxides  for  incandescent  lights  :  these 
minerals  are  thorite  and  oraugite,  aeschynite,  euxenite,  fergusonite, 
gadolinite,  orthite,  monazite,  xenotime,  and  keilhauite.  The  com- 
mercial thorite  and  orangite  usually  do  not  contain  more  than  45  and 
60  per  cent,  of  thoria  respectively.  L.  J.  S. 

Analyses  of  Beryl.  By  James  S.  dk  Benxeville  (J.  Amer.  Ghem. 
Soc,  1894,  16,  65 — (66). — In  the  following  analyses  special  attention 
was  paid  to  the  alkalis.  I,  dull  yellow,  from  Fahlun,  Sweden.  II, 
apple  green,  Black  Mt.,  Buncombe  Co.,  N.O.  Ill  and  IV,  light  green, 
Ac^vorth,  N.H. 


SiOs.      AI2O3. 

FeA. 

PeO.      MgO. 

CaO. 

K2O.    CS2O. 

NajO. 

I. 

64*02     16*44 

0*68 

12*91     0*23 

0-50 

2-76      — 

0*25 

II. 

66*24     17*64 

1*36 

11*06     0*09 

036 

0*30      — 

0-60 

III. 

65*23     17*72 

1*35 

12-37     0*37 

0-61 

0-35      — 

0*53 

IV. 

66-53     1711 

0*94 

12*24    020 

0*43 

0*22     0-12 

0*97 

Li^O. 

H2O. 

PsOfi. 

Total. 

Sp.  gr. 

I.  0  05 

1-76 

0*26 

99*86 

2*713 

11.  014 

2*06 

078 

100-63 

2*748 

III.  0  1)6 

1-49 

014 

100-22 

2*714 

IV.  0*17 

1*49 

'         trace 

100-45 

2*730 

L. 
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Analyses  of  the  Emerald.  By  Paul  Lebeau  (Gonipt.  rend.,  1895, 
121,  601 — 603). — An  analysis  was  made  of  an  average  sample  of 
abonfc  30  kilos,  of, emerald  from  tlie  neighbourhood  of  Liraoges.  The 
emerald  was  in  large,  crystallised  fragments,  and  showed,  as  a  rule, 
little  colour;  it  contained  manganese,  phosphoric  acid,  titanic  acid, 
and  free  fluorine,  which  have  not  previously  been  observed  in  emeralds 
from  this  locality. 

Loss  on 
SIO2.  AlgOa.  BeO.  reoOg.  Mn304.  MgO.  CaO.  P0O5.  ignition. 
65-93     16-25     14-27     1-05      0-12      0-58     0-16     O'lO       1-44 

with  traces  of  alkalis  and  of  Ti02. 

Some  of  the  crystals  contain  veins  of  a  dark  coloured  substance, 
and  when  powdered,  or  when  treated  with  concentrated  sulphuric 
acid,  evolve  a  gas  which  has  the  odour  of  ozone.  Becquerel  and 
Moissan  have  shown  that  the  odour  of  ozone  observed  in  the  case  of 
the  fluorspar  from  Quincie,  under  similar  conditions,  is  due  to  the 
presence  of  free  fluorine,  which  decomposes  the  moisture  of  the  air. 
It  would  follow  that  the  Limoges  emeralds  contain  free  fluorine  or  a 
perfluoride,  and  this  is  confirmed  by  the  fact  that  the  gas  evolved  by 
the  action  of  sulphuric  acid  etches  glass.  C.  H.  B. 

Optical  Properties  of  some  Compact  and  Earthy  Silicates. 
By  Alfred  Lacroix  {Gompt.  rend.,  1895,  121,  737— 739).— The  fol- 
lowing ill-defined  minerals,  which  appear  to  the  eye  to  be  compact  or 
earthy,  were  all  found,  on  examination  under  the  microscope,  to  show 
an  acute  negative  bisectrix,  with  an  optic  axial  angle  of  varying  size, 
perpendicular,  or  nearly  so,  to  a  good  lamellar  cleavage  ;  these  charac- 
ters being  analogous  to  those  of  the  micas,  it  may  be  assumed  that 
these  minerals  are  monosymmetric :  chrome-ochre,  glauconite,  cela- 
donite,  chamosite,  berthierine,  bavalite,  aerinite,  talc,  meerschaum, 
clays  related  to  halloysite  (severite,  lenzinite)  and  montmorillonite 
{confolensite,  delanouite),  and  nontromte  (pingnite  and  gramenite). 

L.  J.  S. 

Opal;  Andalusite,  Tourmaline,  Sillimanite,  Cordierite,  Pin- 
guite,  and  Hoeferite  from  Bohemia.  By  Friedrigh  Katzer  {Tsch. 
Min.  Mitth.,  1895,  14,  483 — 525). — Opal  occurs  in  a  pegmatite  vein 
in  the  gneiss  near  Pisek,  it  being  shown  to  have  been  derived,  together 
with  some  kaolin,  from  the  felspar.  1  is  the  analysis  oi  the  yellow 
opal,  sp.  gr.  2294,  and  II  of  the  bluish- w^hite,  sp.  gr.  2-313. 

Alkalis 
H2O.      SiOo.      AI2O3,  FeA-     CaO.      MnO.     MgO.      [difE.j.       Total. 

I.  5-77     84-86  6*56  trace     trace     2-21     [0'60]     lOO'OO 

TI.  5-35     90-62  3-18  trace       —       1-02      trace      100*17 

Both  are  completely  decomposed  by  hot  hydrochloric  acid,  but 
only  incompletely  by  aqueous  potash,  the  insoluble  portion  (22-47 
per  cent,  for  the  yellow,  and  32-88  for  the  bluish-white)  containing, 
besides  opal,  small  quantities  of  kaolin,  quartz,  mica,  limonite, 
iiEematite,  psilomelane,  felspar,  nontronite  and  chalcedony. 

Andalusite,  in  rose-  to  hyacinth-red,  columnar  masses,  in  a  peg- 


I. 

SiOs. 
38-15 

38-52 
37-34 

AI2O3.         Fe.Oa- 
60-11         1-52 

Loss  (HoO) 
0-99 

II. 
III. 

60-59 
60-84        1-40 

0-99 
1-27 
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matite  vein  near  Cejov,  gave  analj^sis  I  for  tbe  dark,  and  II  for  the- 
iiglit  coloured.  The  powder  is  rose-red,  the  colour  becoming  lighter 
on  ignition.  Secondarj  cordierite  is  intimately  associated  with  the 
andalusite.  Ill  is  the  analysis  of  a  very  similar  andalusite  from  a 
pegmatite  vein  near  Sedlitz. 

K2O.  Total.  Sp.  gr. 

—  100-771 
\     3-119' 

—  100-10  J 
trace       10085        3-122 

The  varying  quantity  of  silica,  wliich  is  somewhat  in  excess  of  that 
required  by  the  formula  AlzOajSiOa,  and  the  presence  of  water  may 
indicate  commencing  decomposition. 

Tourmaline. — A  partial  analysis  of  the  black  tourmaline,  associated 
with  the  andalusite  of  Cejov,  gave 

H2O.      SiO.,.       AI0O3.       FeO.       MnO.     MgO.  CaO.  Total. 

2-24     3801     31-72     12-47     trace     2-05    small  quantity     86-49 

It  is  intimately  associated  v.'ith  wliat  appears  to  be  secondary 
luuscovite.     Sp.  gr.  3-166. 

SilUmanite  occurs  in  the  cordierite  rock  of  Humpoletz  in  places 
where  the  effects  of  pressure  on  the  rock  are  evident.  The  fine, 
colourless  needles  form  a  silver- white  to  yellowish  aggregate,  which 
has  a  silky  lustre,  and  a  hardness  as  low  as  2  to  4.  Analysis  I  is  of 
the  finely  fibrous  variety  ;  II,  of  the  more  coarsely  crystalline,  which 
is  closely  associated  with  quartz. 

Loss  on 
SiOj.         AI2O3.       FegOa.        CaO.       ignition.         Total.  Sp.  gr, 

I.  37-11       60-54       trace       0-38         2-40         100-43        3-153 
II.  43-12       55-81        —         0-42        0-99         100-34  — 

Although  the  excess  of  silica  in  II  is  best  explained  by  the  presence 
of  quartz,  it  may,  perhaps,  indicate  an  approach  to  Al2(Si04)3  (wor- 
thite?). 

Cordiente,  from  the  cordierite  rock  of  Humpoletz,  gave 

SiOi.      AI2O3.       FesOg.     FeO.     MgO.    MnO.   Loss  (Er20).     Total.       Sp.gr. 
50-13    32-11      2-24      637     847     032        099         10063    2-696 

This  gives  the  formula  H20,6(Mg,Fe)0,6(Al2,Fe2)03,15Si02 ;  or,  if 
the  water  be  neglected  (Mg,Fe)2(Al,Fe)4Si50i8. 

Pinguite,  of  a  yellowish-green  colour,  occurs  in  earthy  masses  with 
kaolin  and  sandy  iron-ochre  in  a  weathered  schist  at  Spaniow,  near 
Taus  ;  it  is  supposed  to  have  been  produced  by  the  action  of  sulphuric 
acid,  derived  from  pyrites,  on  felspar.  The  mineral,  on  a  fresh  frac- 
ture, is  greenish,  and  has  a  fatty  appearance.  H  =  1 ;  sp.  gr.  2727, 
It  fuses  with  diflBculty  to  a  black,  magnetic  slag ;  it  is  completely 
decomposed  by  concentrated  sulphuric  acid.  The  mean  of  two  analyses- 
of  air-dried  material  gave 

Loss  on  Fe203  (and  a 

ignition  (HjO).        SiOj.  little  FeO).       AI2O3.         CaO.  Total. 

22-48  41-33  35-10  0-75        1-01         100-67 
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At  110°,  16-53  per  cent,  of  water  is  ^iven  off;  at  250°,  17-09  per- 
cent.    Formula,  Fe203,3SiO,,5H30,  or  2Fe203,6Si02,3H20  +  8Aq. 

Hoeferite,  this  new  mineral  from  Kritz,  near  Rakonitz,  has  much 
the  same  mode  of  occurrence  and  origin  as  the  pinguite  described 
above.  It  is  earthy  and  of  a  siskin-green  colour  with  fatty  lustre, 
H  =  1 — 3.  It  is  difficultly  fusible  to  a  black,  magnetic  slag  ;  it  is- 
only  partly  decomposed  by  strong  sulphuric  acid,  and  not  at  all  by 
hydrochloric  acid  or  by  aqueous  potash.  The  material  was  purified 
by  means  of  dilute  acid,  and  after  being  air  dried,  gave  on  analysis 


TegOa  (and  a 

Loss  on 

Loss  at 

SiOg. 

little  FeO). 

AI2O3. 

ignition. 

Total. 

120^ 

Sp.  gi- 

36-14 

45-26 

1-11 

18-15 

100'G6 

0-99 

2-27 

35-88  46-64  18-20        100-72"       3-79        2-41 

Formula  2Fe203,4Si02,7H20.  The  points  in  which  the  mineral 
differs  from  nontronite,  pinguite,  and  other  chloropals  are  given. 
Schrauf's  analysis  of  chloropal  from  Mugrau  is  reduced  to  a  mixturfr^ 
of  hoeferite  and  CaO,3Si02,4H20.  L.  J.  S. 

Zeolites  of  the  Syenite  near  Dresden.  By  E.  Zschau  (Abh. 
Ges.  Isis,  1894,  (1893),  90— 105).— The  modes  of  occurrence  of  the 
various  zeolites  found  in  connection  with  the  syenite  of  the  Plauen- 
scher  Grund  are  described  in  detail.  Brick-red,  granular  laumontite 
gave  analysis  I ;  this  red  mineral  does  not  lose  water  and  crumble^ 
as  the  white  does.  Of  the  eight  analyses  given  for  analcite,  II  is  of 
the  massive,  red  mineral,  and  III  of  the  white  and  crystalline.  Red 
radiated  natrolite  gave  IV ;  sp.  gr.  2-243 — 2-266. 

SiOo.    AI2O3.   FesOg.  CaO.     l^a^O.   B^O.    Total. 

I.  Laumontite 53-88  20-73  trace  9-28      1-97  13-96  99-82- 

II.  Analcite  (red)....      58-16  20-43  little  0-37   11*43     8-79  99-18 

III.  Do.     (white)..      57-32  20-90  trace  0-3111-45     9-18  99-16^ 

IV.  Natrolite 48-04  26*17  trace     0*96    13*96     9-91  99*04 

L.  J.  S. 

Isomorphism  of  the  Felspars   (Albite-Anorthite).     By  Fk. 

Wallerakt  (Compt.  rend.,  1895,  121,  740 — 741). — As  the  optic  axial 
angles  calculated  for  the  felspars,  on  the  assumption  that  they  are 
isomorplious  mixtures  of  albite  and  anorthite,  do  not  agree  with  the- 
observed  values,  it  is  considered  that  the  albite  and  anorthite  mole- 
cules are  chemically  combined.  L.  J.  S. 

The  Leucite-nepheline  Group.  By  Cabl  F.  Rammflsbekg  (Ber. 
Akad.  Berlin,  1892,  543 — 561). — The  minerals  here  considered  form 
two  dimorphous  groups,  represented  by  the  cubic  leucite  and  the 
hexagonal  nepheline.  Most  are  orthosilicates,  but  leucite,  pollucite 
(and  nepheline  partly,  as  here  shown)  are  metasilicates ;  these  and 
other  differences  in  the  composition  and  formulfo  of  these  iso- 
morplious groups  find  an  analogy  in  the  felspars.  The  formulae  here 
given  for  pollucite,  leucite,  kaliophilite,  eucryptite,  and  Doelter's 
artificial  soda-nepheline  are  the  usual  ones.      In  nepheline,  where  the 
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silica  is  in  excess  of  tlie  orthosilicate  formula,  the  ratio  Al  :  Si  = 
1  :  1"4  is  assumed,  givinof  the  formula  RuAluSiieOco,  or,  as  K  :  Na  is 
often  as  1  ;  5,  6(N"a2Al2Si208),K2Al2Si40i2.  This  combination  of  an 
orthosilicate  (soda-neplieline)  with  another  salt  (the  metasilicate 
leucite)  is  what  occurs  in  the  sodalite  group.  This  formula  also 
explains  the  observed  alteration  of  leucite  into  sanidine  and  nepheliue 
as  follows :  18R2A-l2Si40i2  (leucite)  =  RuAlnSiieOco  (nepheline)  + 
6R2Al2Si60i6  (orthoclase). 

Cancrinite  (with  davyne)  is  written  as  an  isomorphous  mixture  oF 
carbonate  and  silicate,  as  was  done  for  the  very  similar  artificial 
silico-carbonate  (Abstr.,  1887,  12),  namely, 

a^(R'4SiO,),7/(Ca2SiO,),<Al4Si30i2), 
Avhere  R'  represents  Na  and  H,  and  Si  represents  Si  and  C  in  varying 
amounts;  x  =  '2z. 

Sodalite  is  written  as  the  isomorphous  mixture 

NaCl,Ka4Si04,Al,Si30i2; 
here  the  ratio  CI  :  Si  is  1  :  4,  it  may  also  be  1  :  3.      Formulas  on  the 
same  lines  are  given  for  haiiyne,  nosean,  and  the  hexagonal  micro- 
sommite,  the  last  being 

3(4RCl,R2S04,3R4Si04,3Al4Si30u)  + 

2(20aCl2,CaS04,3Ca2Si04,3Al4Si30i3). 

LazuUte,  from  Brogpfer  and  Backstrom's  analysis,  is  deduced  as 
NaCl,4N'aS2,10Na2SO4,10Na4Al4Si4OiG,  with  part  of  the  sodium  re- 
placed by  calcium ;  deducting  the  artificial  ultramarine  from  this, 
the  haiiyne  formula  is  arrived  at.  L.  J.  S. 

Ilvaite,  Harmotome,  Opal,  Danaite,  Scheelite,  Chromiferous 
Muscovite,  Gersdorffite,  Nickeliferous  Pyrrhotite  from  Canada. 

By  G,  Christian  Hoffmann  {Report  Geol.  Survey,  Canada,  1892,  5,  ii, 
R,  1 — 72). — Ilvaite,  iron-black,  associated  with  calcite,  tremolite,  and 
andradite,  from  Barclay  Sound,  Vancouver  Island;  sp.  gr,,  3"859. 

SiOa.       A1,0;,.      F^sOg.      FeO.      MnO.      CaO.        MgO.      HjO.      Total. 
29-81      0-16      18-89     32-50     2-22     13-82      0-30      1-62     99-3^ 

Harmotome,  small  crystals  on  calcite,  from  O'Connor,  Ontario ; 
sp.  gr.,  2-39. 

SiOa.         AI2O3.         BaO.       CaO.  K^O.     Na.O.         IfoO.        Total. 

46-36      17-16      21-18      2-25  ?  ?  14-54     101-49 

Opal,  common,  white,  or  grreenish,  from  basaltic  breccias  at  Savona 
Mtn.,  B.C. ;  sp.  gr.,  2  012^  after  ignition,  2*083.  It  is  nearly  all 
soluble  in  caustic  potash,  the  residue  consisting  of  Si02  0*76,  AI2O3 
0-23,  re203  0-26,  CaO  0-35,  MgO  0-23,  alkalis?  0-09  =  1-92  per  cent. 
On  ignition,  there  is  a  loss  of  7-00  per  cent,  of  water  ;  of  this,  3-25  per 
cent,  is  lost  over  sulphuric  acid  ;  the  material  dried  over  acid  gains 
6*75  per  cent,  in  a  moist  atmosphere,  and  the  original  material  gains 
5-28  under  similar  conditions  or  when  immersed  in  water.  After 
ignition,  water  is  not  re-absorbed. 
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Danaite,  massive,  steel-grey,  associated  with  nickeliferous  pjrrlio- 
iite  at  Graham,  Ontario;  sp.  gr.,  5-983.  An  analysis  by  R.  A.  A. 
Jolinston  gave,  after  deducting,  4" 77  per  cent,  of  quartz, 

As.  S.  Fe.  Co.  Ni.         Sb.  Au.  Total. 

42-22       18-84       33'32       4-09       0-93      0-60      trace       100-00 

ScJieelite,  in  pale  wine-yellow  crystals,  associated  with  hasraatite, 
pyrrhotite,  pyrites,  and  quartz  at  Marlow,  Quebec,  gave  on  analysis 
by  Johnston, 

WO3.  CaO.  FeaOa.  SiO^.  Total.  Sp.  gr. 

79-90         19-37        0-70        0-29         100-26        6-059 

Chromiferous  muscovite,  massive,  bright  emerald-green,  from  Mata- 
watchan,  Renfrew  Co.,  Ontario,  gave  on  analysis  by  F.  G.  Wait ; 
sp.  gr.,  2-93. 

SiOs.     AI2O3.   Fe-Pa.  Cr^Oa.  MnO.    CaO.     MgO.     K2O.    NajO.     HoO.    Total. 
4372    35-51    2-94     1-26    0*26    4-46     1'36    8-88     0*39    3-68  102*46 

Gersdorfflte,  massive,  or  as  crystals  (octahedra  or  cubo-octahedra), 
steel-grey,  associated  with  niccolite,  pyrrhotite,  &c.,  at  Denisor, 
Ontario  ;  sp.  gr.,  6-231.  Analysis  by  Johnston  gave,  after  deducting 
13'55  per  cent,  of  quartz, 

As.  S.  Ni.  Fe.  Co.  Cu.  Total. 

46-96       16-71       26-32       7-90      2-01       O'lO       100-00 

NicheliferoKs  Pyrrhotite. — The  results  of  the  examination  of  30 
nickel  ores  are  given ;  most  of  these  are  pyrrhotite  with  an  average 
of  about  2  per  cent,  of  Ni  (varies  from  a  trace  to  4-13  per  cent.)  ; 
cobalt  is  absent,  or  present  only  in  traces  (in  one  case  there  is  0*17  per 
cent.).  Namerous  analyses  are  given  of  various  ores,  waters,  &c.,  in 
the  report.  L.  J.  S. 

The  Wide-spread  Occurrence  of  Barium  and  Strontium  in 
Silicate  Rocks.  By  William  F.  Hillebrand  (/.  Amer.  Chem.  Soc, 
1894,  16,  81 — 82). — Attention  is  drawn  to  the  fact  that  the  detailed 
rock  analyses  made  in  the  laboratory  of  the  United  States  Geological 
Survey  often  show  the  presence  of  barium  and  strontium,  usually 
below  0-1  per  cent,  of  each,  but  sometimes  a  little  more,  as  in  some 
rocks  from  Montana  and  Colorado  (compare  next  page). 

L.  J.  S. 

Banded  Gabbros  of  Skye.  By  Sir  Archibald  Geikie  and  J.  J. 
Harris  Teall  (Quart.  Journ.  Geol.  Soc,  1894,  50,  645—660).— 
Analyses,  by  J.  H.  Player,  are  given  of  various  portions  of  the  banded 
gabbros  of  Druim  an  Eidline.  I  is  of  a  light  coloured  band  mainly 
composed  of  labradorite,  also  with  augite,  uralitic  hornblende,  and 
magnetite.  II,  a  dark  band  composed  of  augite,  magnetite,  and 
labradorite.  Ill,  a  thin,  ultrabasic  band  mainly  composed  of  augite 
;and  magnetite.  The  titanium  is  present  in  the  magnetite,  but  not  as 
an  intergrowth  of  ilmenite. 
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SiOs.      TiO^. 

AI2O3.    FeoOg.    FeO.    FeSo. 

Mn  oxide.      CaO. 

MgO. 

1. 

52-8      0-5 

17-8       1-2      4-8      — 

~          12-9 

4-8 

11. 

40-2      4-7 

9-5       9-7     12-2     0-4 

0-4         13-1 

8-0 

11. 

29-5      9-2 

8-8     17-8     18-2     04 

0-3         10-0 

8-7 

Na.0. 

K2O.     Loss  on  ignition. 

Total.        Sp.  gr. 

1.  30 

0-5              1-2 

99-5         2-91 

11.  0-8 

0-2              0-5 

99-7        3-36 

HI.  0-2 

0-1              10 

99-2        3-87 

This  variation  is  supposed  to  be  due  to  the  intrusion  of  a  hetero- 
geneous magma.  L.  J.  S. 

Igneous  Rock  of  Yogo  Peak,  Montana.  By  Yf  alter  H.  Weed 
and  Louis  V.  Pirsson  (Amer.  J,  Sci.,  18y5,  [3],  50,  467— 479j.— The 
massive,  granular,  igneous  rock  of  Yogo  Peak,  which  consists  mainly 
of  augite  and  orthoclase,  shows  a  progressive  differentiation  along  the 
axis  of  the  mass ;  at  oue  end  of  the  rock  is  a  syenite  (anal.  1),  and  as 
the  ferro-magnesian  minerals  and  the  basicity  increase,  it  passes 
through  the  new  types  yogoite  (anal.  II)  and  shonkinite  (anal.  111). 
Apatite,  sphene,  iron  ore,  hornblende,  oligoclase  or  andesine,  and 
biotite  are  always  present,  but  in  varying  amounts  in  the  different 
types ;  in  the  syenite,  there  is  a  little  quartz,  and  in  the  shonkinite  a 
little  olivine.  Yogoite  is  defined  as  a  rock  having  about  equ.nl 
amounts  of  orthoclase  and  augite  (including  other  ferro-niagnesian 
minerals),  there  being  a  predominance  of  orthoclase  in  syenite,  and  ol: 
angite  in  the  shonkinite  type;  the  last  name  was  first  given  by  the 
authors  (Bull.  Gtol.  Soc.  Amer.,  1895,  6,  400—422)  to  a  rock  from 
Square  Butte,  Montana  (anal.  IV).  The  extreme  members  of  this 
series  would  be  sanidinite  and  pyroxenite. 


SiOo.      TiO... 

AI2O3.      CrjOs.    ¥e.20.^.    FeO. 

MnO.    MgO. 

CaO.     BaO. 

I. 

61-65     0-66 

1507     trace     2-03     225 

0-09    3-67 

4-61   0-27 

ir. 

54-42     0-80 

14-28     trace     3-32     4-13 

0-10     0-12 

7-72   0-32 

111. 

48-98     1-44 

12-29     trace     2-88     5*77 

0-08     919 

0-65   0-43 

IV. 

46-73     0-78 

10-05      —       3-53     8-20 
HoO           H,0 

0-28     9-68 

13-22    n.d. 

SrO.      NasO. 

K2O.      LigO.  (at  110°).  (above  110").  P2O5. 

Total. 

1. 

O'lO     4-35 

4-50     trace     0-26           0-41 

0-33 

100-15 

11. 

0-13     3-44 

4-22     trace     0-22           0-38 

0-59 

100-19 

III. 

0-08     2-22 

4-96     trace     0-26           0-56 

0-98     F, 

0-22    99-99 

IV. 

n.d.      1-81 

3-76     trace             1-24 

1-51  CI, 

0-18  100-97 
L.  J.  S. 

Olivine. andesite  of  Banks  Peninsula,  N.Z.  By  R.  Spekiht 
(Trans.  N.Z.  Inst,  1893,  25, 367— 375).— This  rock  shows  in  analysis  I 
a  comparatively  large  silica  percentage  considering  the  large  amount 
of  olivine  present;  augite  is  present  only  in  small  quantity;  sp.  gr., 
2-68.     The  porphyritic  labradorite  felspar  gave  II ;  sp.  gr,,  2719. 


Loss  on 

MgO.    Na,0. 

K2O.    ignition.    Total. 

2-75     8-80 

2-50     3-13     100-80 

—      5-30 

trace      —      lOO'l 

L.  J.  S. 
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SiOg.     AI2O3.    FePi  +  FeO.  CaO. 
I.  55-12  20-41  7-74         5-35 

11.  55-3     26-3  1-8  11-4 

Tridymite-trachyte  of  Lyttelton,  New  Zealand.  By  Patrick: 
l^lARSHALL  (Trans.  N.Z.  Inst.,  1894,  26,  368— 387).— This  rock  occurs 
in  the  volcanic  system  of  Banks  Peninsula;  it  is  of  a  very  light 
colour,  with  large  porphyritic  crystals  of  plagioclase,  and  in  vesicles 
numerous  clear,  glassy  crystals  of  tridymite  ;  ferro-magnesian 
minerals  are  rare  or  absent,  but  magnetite  is  abundant,  and  there  is 
no  interstitial  glass.  I  and  II  are  the  extremes,  as  regards  silica 
percentage,  of  the  five  analyses  given;  sp.  gr.,  2351 — 2-415.  Calcu- 
Jated  from  the  analyses,  there  must  be  29  per  cent,  of  free  silica, 
which  is  supposed  to  exist  as  tridymite  in  the  ground  mass ;  29-95 
per  cent,  of  the  rock  is  dissolved  by  boiling  aqueous  soda,  but  of  this 
1505  per  cent,  is  alumina.  Ill  gives  the  analysis  of  the  felspar, 
which  includes  a  narrow  border  of  orthoclase  round  the  plagioclase. 
Analysis  of  the  associated  basic  and  intermediate  volcanic  rocks  are 


given. 

SiO... 

Al,03. 

FegOa. 

FeO. 

CaO. 

MgO. 

K2O. 

NaoO. 

HoO. 

Total. 

I.  73-07 

13-75 

2-55 

— 

3-27 

0-99 

2-46 

4-60 



100-69 

IT.  7109 

15-45 

1-05 

0-34 

3-25 

0-89 

2-35 

4-81 

0-07 

99-75 

III.  60-56 

22-05 

— 

. — . 

7-25 

— 

3-54 

7-93 

— 

101-33 

I  and  II  have  traces  of  MnO,  and  I  trace  of  P2O5.  L.  J.  S. 

Meteorite  from  Moonbi,  Tani-worth,  N.S.W.  By  John  C.  H. 
MiNGAYE  {Journ.  and  Froc.  Boy.  Soc,  N.S  W.,  1893,  27,  82—83).— 
This  meteorite,  weighing  29  lbs.,  gave  on  analysis 

Fe.  Ni.  Co.  Cu.  Sn.  Cr.       C  (graphite).     C  (combined). 

;91-350     7-886     0-564     trace     0-003     trace        0-068  trace 

SiOg.  S.  P.  O.  Total.  Sp.gr. 

0039       nil       0-217       trace       100-127       7-833 

L.  J.  S. 

The  Cherokee  and  El  Capitan  Meteorites.  By  Edwin  E. 
Howell  (Amer.  J.  Sci.,  1895,  [3],  50,  252— 254).— T/ie  Cherokee 
meteorite  was  found  in  1894  near  Cherokee  Mills,  Cherokee  Co., 
<Teorgia ;  weight,  15j  lbs.  Widmanstatten  figures  are  strongly 
marked ;  analysis  I  by  H.  N.  Stokes.  The  Lasttown  meteorite, 
found  in  1868  in  the  same  county,  is  of  different  appearance  and 
composition,  having  only  3-36  per  cent,  of  nickel. 


Fe. 

Ni. 

Co.        Cu. 

Si. 

P. 

S.         C. 

Total. 

I.  91-96 

6-70 

0-50     003 

trace 

0-11 

0-01     trace  ? 

99-31 

[I.  90-51 

8-40 

060     0-05 

trace 

0-24 

trace      — ■ 

99-80 

The  El  Capitan  meteorite  was  found  in  1893  on  the  northern  slope 
of   the   El    Capitan   range,   New   Mexico  ;    weight    about    61    lbs. 
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Analysis  II  by  H.  T^.  Stokes,      Ifc  is  suggested  that  tliis  may  bo  ilie- 
*'  fiery  ball"  seen  in  the  neighbourhood  in  1882.  L.   J.  S. 

Meteorites.  By  Henri  Moissan  (Compt.  rend.,  1895,  121,  483 — 
486). — Meteoric  iron  from  Kendall  Co.,  Texas,  was  found  to  contain 
amorphous  carbon,  but  neither  graphite  nor  diamond  ;  a  specimen 
from  Newstead,  in  Scotland,  contains  amorphous  carbon  and  graphite, 
but  no  diamond;  one  from  the  Sierra  de  Deesa,  in  Chili,  contains 
a,  small  quantity  of  graphite  which  seems  to  have  been  subjected 
to  moderate  pressure,  but  neither  diamond  nor  amorphous  carbon ; 
another  from  Toluca-Xiquipilso,  in  Mexico,  contains  no  carbon  at  all ; 
the  iron  from  Novy-Urej,  Krasnoslobodsk,  Russia,  was  found  to  con- 
tain amorphous  carbon  and  black  diamond,  as  JerofeefP  and  Latchinoff 
have  already  stated. 

A  further  examination  of  the  iron  from  Canon  Diablo,  confirms  the 
author's  earlier  statement,  that  this  meteorite  contains  black  diamonds, 
and  it  is  the  only  meteorite  in  w^hich  the  author  has  found  amorphous 
carbon,  graphite,  and  diamond  together.  C.  H.  B. 

Water  from  Lake  Corangamite,  Victoria.  By  Andrew  W. 
Craig  and  N.  T.  M.  Wilsmore  {Australian  Assoc.  Adv.  Set.,  4th  Report,. 
1893  [1892],  270— 271).— Sp.  gr.  =  1-035;  analysis  gave  in  parts 
per  1000, 

Total  bases. 

Ca.  Mg.  K.  Na.  SO4.  CI.  Br.         as  sulphates. 

0-063     1-272     0-387     16-145     0-758     27-312     0-102         57-276 

Hydrogen  sulphide  and  carbonic  anhydride  were  also  present.  The- 
water  was  specially  examined  for  rare  alkalis,  but  only  lithium,  potas- 
fiiuro,  and  sodium  were  found  in  the  concentrated  mother  liquor. 

L.  J.  S. 

Water  from  Nashville,  Illinois,  and  from  the  Soap  Lake, 
Washington.  By  George  Stetger  {Bull.  U.S.  Geol.  Survey,  1893, 
No.  113,  113).— Water  from  the  "American  Carlsbad  Spring,"  at 
Nashville,  Illinois,  contained  in  one  million  parts  4262-31  parts  of 
solids  consisting  of :  SiOo,  0-29  ;  SO4,  39-76  ;  CO3,  2680  ;  CI,  0-57  ;, 
AlA,  008  ;  Ca,  10-02  ;  Mg,  6-51 ;  Na,  15-97  =  100-00.  Hypothetical 
combinations:  NaCi,  095;  NajSO^,  48  15;  MgS04,  901;  MgCOg,- 
16-47;  CaCOs,  25-05  ;  AI2O3,  0-08;  Si02,  029  =  100-uO. 

Water  from  the  Soap  Lake,  Washington,  contained  in  one  million 
parts  28194-57  parts  of  solids  consistincr  of:  Si02,  0-40;  SO4,  1547;. 
CO3,  34-13;  CI,  12-50;  Ca,  trace;  Mg,  0-04  ;  Na,  3727  ;  H  (bicarbon- 
ate),  0-19  =  100-00.  Hypothetical  combinations:  NaCl,  20-61;. 
Na,S04,  22-89;  Na^CO^,  40-22;  NaHCOa,  15-65;  MgHAOg,  0'23  ; 
SiOs,  O'lO  =  100-00.  The  water  is  strongly  alkaline,  and  contains 
feome  organic  matter.  L.  J.  S. 

Analysis  of  Water  from  Ojo  Caliente,  New  Mexico.     By 

William  F.  Hillebrand  {Bull.  U.S.  Gcol.  Survey,  1893,  No.  113,  114). 
— A  thermal  spring  near  Taos;  sp.gr.  100273  at  18-4°.  In  parts 
per  million  were  found:  SiOg,  60-2;  SO4,  1510;  PO4,  0-2;  CO3, 
2153-5  ;  B,03,  4-2  ;  CI,  2314 ;  F,  5*2  ;  re203, 16  ;  AI2O3,  05  ;  Ca,  228  ^ 
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Sr,  1-4;  Mg,  9-5;  K,  31-4;  Na,  9951;  Li,  3-4  =  3671-4.  The 
hypothetical  combinations  are:  liiCI,  0-62;  KC),  1-76;  NaCl,  9*01  ; 
NaaB.O,,  0  16;  Na2S04,  6*59 ;  m..CO.o,  54-49;  CaaP^Os,  O'Ol ;  CaFs, 
0  32;  CaCOs,  1-27;  SrCOa,  0-07  ;  MgCOa,  0-98  ;  SiO.,  1'78  ;  Fe^Oa, 
0-05;  AI2O3,  0-01;  CO2  (bicarbonate),  22-88  =  lOQ-QO.  Also  traces 
of  arsenic,  nitrates,  iodine  (?),  barinm,  and  ammonia.  No  organic 
matter,  titanium,  bromine,  manganese,  or  sulphides.  L.  J.  S. 

Bituminous  Mineral  Waters  containing  Ammonia.     By  F. 

Parmentier  {Comjpt.  rend.,  1895,  121,  644 — 645). — Many  of  the- 
mineral  waters  in  the  neighbourhood  of  Clermont  contain  small 
quantities  of  volatile  bituminous  matter  recognisable  only  by  its 
smdl  and  taste,  and  all  these  waters  contain  ammonia.  The  water  of 
a  spring  at  Grassion,  from  the  bituminous  limestone,  has  the  follow- 
ing composition  per  litre  : — Residue  at  180°,  4-500  ;  total  CO?,  4*870  ;. 
CI,  0075;  80.3,0-016;  SIOs,  0050  ;  CaO,  0-330  ;  MgO,  0155  ;  KoO, 
0-026;  N'aA2036;  LIoO,  O-QOl ;  AI2O3,  0  004  ;  NH3,  0-006;  no  traces- 
of  iron,  arsenic,  nitrates,  or  non-volatile  organic  matter. 

Three  other  springs  contained  the  following  quantities  of  ammonia 
per  litre  :— Medecins,  0-0010  ;  la  Valliere,  0*0002  ;  artesian  well,, 
0*0040.  The  water  ot'  the  spring  at  Piiy  de  la  Poix  contains  as  much 
as  00454  gram  of  ammonia  per  litre.  There  is  some  evidence  that 
part  of  the  nitrogen  is  present  in  tlie  form  of  organic  amines. 

C.  H.  B. 
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Respiration  in  Marine  Invertebrates.  By  Horace  M.'^Veknon" 
(J.  Physiol.,  1895, 19, 18 — 70). — Observations  relating  to  the  respiratory- 
exchanges  in  many  of  the  lower  marine  invertebrates  are  described. 
An  appendix  treats  of  the  composition  of  the  gases  and  salinity  of 
fea  water. 

The  respiratory  activity  of  these  animals  is  small  as  compared  with 
that  of  fishes.  The  more  lowly  the  animal,  as  a  rule,  the  greater  is 
the  increased  effect  produced  by^  a  rise  of  temperature,  moreover,  the 
respiratory  activity  varies  inversely  as  the  size  of  the  animal.  Cap- 
tivity produced  opposite  elfects  in  different  animals.  The  respiratory 
quotients  are  higher,  as  a  rule,  than  in  warm-blooded  animals,  and 
generally  become  greater  than  unity  on  asphyxiation ;  in  one  case- 
(Amphioxus)  it  rose  to  4  45.  This  is  probably  dae  to  the  rapid  onset 
of  decomposition. 

Calculated  on  the  amount  of  solid  in  their  bodies,,  the  respiration  of 
these  lower  marine  animals  is  enormous,  usually  greater  than  in  man. 
Thus  Cestus  and  Salpcv  contain  respectively  only  0*24  and  0*26  per 
cent,  of  solids ;  other  transparent  animals  0*4  to  0*6 ;  Amplnoxus 
12*8,  and  the  fish  Heliosus,  22*3.  During  captivity,  pelagic  animals 
rapidly  get  smaller,  and  the  respiratory  quotients,  as  a  rule,  increase. 
The  rhythm  of  the  Medusa  rhizostoma  is  not  affected  by  temperature  to- 
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^o  great  an  extent  as  the  respiratory  activity.  The  rhythm  rapidly 
■decreases  during  activity.  W.  D.  H. 

Gas  Formation  in  the  Human  Stomach.  By  Ernst  Wissel 
•{Zeit.  'physiol.  Ghem.,  1895,  21,  284 — 252). — Six  cases  wove  investi- 
gated, and  very  exhaustive  tables  are  given  of  the  analyses  of  the 
gases  removed  from  the  stomach,  and  also  of  those  which  formed  in 
the  stomach  contents  after  removal.  G.  Hoppe-Seyler's  method  of 
analysis  was  employed.  The  fermentation  and  the  presence  of 
sarcinae  are  by  no  means  interdependent.  The  gases  found  were 
those  of  swallowed  air,  plus  a  large  excess  of  carbonic  anhydride  and 
of  hydrogen.  W.  D.  H. 

Exchange  of  Liquids  between  Blood  and  Tissues.  By  J.  B. 
Leathes  (J.  Phr/sioL,  1895,  19,  1 — 14). — The  conclusions  to  which 
the  experiments  recorded  lead  are :  Changes  in  the  osmotic  pressure 
of  the  blood  are  compensated,  with  extreme  rapidity,  by  the  transfer 
of  liquid  from  tissues  to  blood,  or  from  blood  to  tissues,  when  the 
kidneys  are  excluded  from  the  circulation.  There  is  no  evidence  that 
the  vessel  walls  play  other  than  the  part  of  a  passive  membrane  in 
this  interchange  of  liquids.  They  cannot  be  said  to  have  the  power 
of  actively  regulating  the  composition  of  the  circulating  blood.  The 
-osmotic  pressure  of  the  lymph  from  the  thoracic  duct  is  always 
-slightly  above  that  of  the  blood.  This  slight  dilference  is  not  affected 
by  alterations  in  the  osmotic  pressure  of  the  blood,  and  is  more  easily 
accounted  for  by  metabolism  in  the  tissues  than  by  any  active  func- 
tion of  the  vessel  walls.  W.  D.  H. 

Initial  Rates  of  Osmosis  of  certain  Substances  in  Water 
and  in  Liquids  containing  Albumin.  By  W.  S.  Lazarus-Barlow 
(/.  Physiol.,  1895,  19,  140 — 166). — The  osmometer  used,  a  new  one, 
is  described  and  figured.     The  conclusions  arrived  at  are. 

(1)  The  ratio  between  the  initial  rates  of  osmosis  of  glucose,  sodium 
-chloride,  and  urea  in  equimolecular  solutions  is  not  the  same  as  the 

ratio  between  their  final  osmotic  pressures,  or  the  ratio  between  the 
differences  of  their  freezing  points  and  that  of  water.  The  prac- 
tical bearing  of  this  conclusion  is  that  it  is  impossible  to  state, 
from  a  determination  of  their  freezing  points,  that  one  solution  i-i 
hypertonic,  isotonic,  or  hypotonic  as  regards  another  solution  of  a 
different  composition  at  pressures  within  the  limits  possible  in  the 
animal  body.  This  can  only  be  determined  by  experiment  in  each 
•case. 

(2)  The  ratio  between  the  initial  rates  of  osmosis  of  glucose, 
sodium  chloride,  and  urea  in  equimolecular  solutions  differs  according 
as  the  membrane  is  composed  of  peritoneum  or  copper  ferrocyanide. 
The  importance  of  the  membrane  as  a  factor  has  been  previously 
insisted  on  by  Graham  and  L.  Meyer. 

(3)  In  the  case  of  the  peritoneal  membrane,  the  initial  rate  of 
osmosis  of  the  thj*ee  substances  named  is  diminished  by  the  presence 
uA  even  small  quantities  of  albumin. 

(4)  With  the  same  membrane  in  watery  or  albuminous  solutions, 
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the  initial  rate  of  osmosis  of  glucose  is  greater  than  that  of  sodium 
chloride ;  that  of  urea  being  the  smallest.  W.  D.  H. 

Intravascular  Injection  of  Peptone.  By  Ernest  H.  Starling 
(/.  Physiol.,  1895,  19,  15 — 17). — The  present  experiments  do  not 
•-».onfirm  Gley's  statement  (Arch,  de  Physiol.,  1895,  711)  that  in  doo-s, 
after  ligature  of  the  portal  lymphatics,  the  injection  of  "peptone" 
has  no  effect  on  the  blood.  Gley's  results  are  explained  by  sup- 
posing that  he  dealt  with  an  accidental  aggregation  of  immune  doo-s. 

W.  D.  H? 

Absorption  of  Iron  Salts.  By  H.  W.  F.  0.  Woltering  (Zeit. 
physiol.  Ghem.,  1895,  21,  186 — 233). — In  attempting  a  solution  of  this 
A^exed  question,  the  method  adopted  was  to  estimate  the  amount  of 
iron  in  the  liver  and  other  organs,  not  in  the  urine,  as  in  the  work  of 
many  previous  investigators.  The  animals  used  were  mice,  dogs,  and 
i-abbits.  In  some  control  experiments,  manganese  was  given  instead 
of  iron,  the  sulphates  being  the  salts  used.  Microscopic  invest! elation 
showed  a  greater  amount  of  iron  in  those  animals  to  which  iron  had  been 
pfiven  ;  this  was  confirmed  by  quantitative  analysis.  The  iron  of  the 
liver  is  contained  in  part  in  the  nucleo-proteid  of  that  organ.  In  the 
hlood  of  the  animals,  the  amount  of  haemoglobin  and  the  number  of 
red.  corpuscles  increases.  -  W.  D.  H. 

Effect  of  Feeding  Cows  with  Whale  and  Herring  Meal, 
especially  as  regards  Milk  Production.  By  John  Sebeblien 
{Landw.  Versuchs-Stat.,  1895,  46,  259 — 308). — -Experiments  were 
made  in  which  groups  of  10  carefully  selected  cows  were  fed  with 
and  without  whale  meal.  In  the  preliminary  period  (of  one  month), 
in  which  both  groups  were  fed  alike,  the  food  was  as  follows : — 
Turnips  (80),  straw  chaff  (90),  hay  (40),  rape  cake  meal,  linseed  cake 
meal,  and  malt  germs  (each  10  kilos.).  During  the  next  period  (10th 
January  to  1st  March,  1894),  whale  meal  was  given  to  the  second 
group  in  increasing  amounts  (5  to  15  kilos.),  whilst  the  food  of  the 
first  group  remained  much  the  same  as  in  the  preliminary  period. 
During  the  third  period  of  three  weeks,  the  food  of  both  groups  was 
the  same  (without  whale  meal).  The  effect  of  whale  meal  was  to 
raise  the  yield  of  milk  by  6  per  cent,  or  more  during  the  period  in 
which  it  was  given  ;  but  there  was  no  after  effect.  It  made  no 
difference  whether  0*5  kilo,  of  whale  meal  was  given  or  1*5  kilo, 
(the  cake  being  in  this  case  reduced  by  1  kilo.).  The  percentage 
of  fat  was  not  altered  by  the  whale  meal  when  this  was  given  as 
additional  food,  but  was  lowered  when  an  extra  quantity  was  given 
in  the  place  of  cake.  The  absolute  amount  of  fat  was  increased  during 
the  first  period  of  whale  meal  feeding,  but  sank  during  the  last  period 
(with  increased  quantity  of  whale  meal)  to  the  amount  produced  in 
the  prtliminary  period.  As  regards  live  weight,  there  was  practically 
no  difference  in  the  two  groups. 

The  results  of  very  numerous  experiments  made  in  Denmark  indi- 
cate that  the  composition  of  milk  remains  constant  with  different 
foods,  and,  in  the  author's  experiments,  very  abnormal  amounts  of 
protein  produced  merely  a  lowering  of  the  percentage  of  fat.     It 
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seems  probable  that  the  increase  in  fat  observed  when  cows  are 
turned  out  to  grass,  is  due  rather  to  the  more  natural  way  of 
living  than  to  the  difference  in  the  composition  of  the  food.  The 
experiments  with  herring  meal  w^ere  chiefly  to  ascertain  whether  any 
taste  was  imparted  to  the  milk  and  butter.  The  results  showed  tbafc 
the  meal  had  no  effect  either  on  the  taste,  or  on  the  keeping  qualities 
of  the  milk  and  butter ;  and  the  chemical  examination  of  the  butter 
produced  from  cows  fed  with  whale  meal,  showed  no  alteration  in  the 
Wollny  numbers  or  in  the  Kottstorffer  numbers ;  and  there  was  no 
depression  in  the  iodine  numbers,  showinj^^  that  there  is  no  direct 
mipfration  of  the  whale  meal  oil  into  the  milk. 

The  evidence  obtained  from  agriculturists  as  regards  the  taste  and 
keeping  properties  of  the  batter  is  in  favour  of  whale  meal. 

K  H.  J.  M. 

Digestibility  and  Nutritive  Value  of  Pumpkin  Seed  Cake 
and  Buckwheat  Grain.  By  A.  Wkke  and  Hugo  Weiske  {Landw. 
Versuchs-Stat  1895,  46,  371— 382).— Two  full  grown  sheep  were  fed 
for  three  periods  of  16  days  with  (I)  hay  (1  kilo.),  (II)  hay  (900 
grams),  and  air-dried  pumpkin  seed  cake  (100  grams),  and  (III) 
hay  (800  grams),  and  air-dried  buckwheat  (200  grams)  respectively. 
During  the  second  eight  days  of  each  period,  the  faeces  and  urine  were 
collected  and  examined.  The  following  numbers  show  the  percent- 
ages of  the  different  constituents  (1)  of  pumpkin-seed  cake  (sheep 
No.  1),  and  (2  and-  3)  of  buckwheat  (sheep  Nos.  1  and  2),  which  were 
digested. 


Dry 

Organic 

Crude 

N.free 

matter. 

matter. 

Prote'in. 

Fat. 

fibre. 

extract. 

Ash. 

1. 

8315 

88-55 

84-73 

104-68 

118-76 

42-74 

56-19 

2. 

74-22 

74-55 

79-73 

92-37 

40-21 

77-56 

62-04 

3. 

67-37 

67-65 

69-76 

108-87 

7-94 

74-03 

50-93 

The  high  results  obtained  in  the  case  of  fat  and  crude  fibre  (over 
100),  are  ascribed  to  the  difficulties  and  defects  of  the  method.  The 
results  show,  however,  that  pumpkin  seed  cake  is  a  highly  digestible 
food,  about  85  per  cent,  of  the  protein  and  the  whole  of  the  fat  being 
digested.  As  regards  the  experiments  with  buckwheat,  the  results 
(2)  obtained  with  sheep  No.  1  are  the  more  trustworthy.  They  show 
that  in  buckwheat  all  the  constituents  (except  the  crude  fibre)  are 
very  digestible,  in  part  more  digestible  than  those  of  the  cereals.  It 
is  possible,  however,  that  the  employment  of  both  foods  in  larger 
quantities  might  give  less  favourable  results ;  in  the  case  of  pumpkin 
seed,  owing  to  the  high  percentage  of  fat.  N.  H.  J.  M. 

Pigments  of  the  Pieridae.  By  F.  Gowland  Hopkins  (Proc.  Boy. 
Soc,  1894,  57,  5 — 6). — The  wing  scales  of  the  group  of  butterflies 
known  as  the  white  Pieridae,  contain  uric  acid;  those  of  the  yellow 
Pieridae  contain,  as  their  pigment,  a  yellow  derivative  of  uric  acid, 
which  the  author  has  obtained  synthetically  by  heating  uric  acid  with 
water  in  sealed  tubes  at  high  temperatures.  This  yellow  pigment  the 
author  terms  Lepidotic  acid,  and  its  constitution  is  still  under  investi- 
gation. J.  J.  S. 
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Constancy  of  the  Freezing  Point  of  Milk  and  other  Organic 
Xiquids.  By  J.  Winter  {Gompt.  rend.,  1895,  121,  696—698).— 
Oryometric  observations  show  that  milk  and  blood  serum  are  equi- 
molecular,  and  their  molecular  concentration  is  the  same  in  all  the 
animals  examined.  This  seems  to  be  true,  also,  of  other  liquids  derived 
from  animal  organisms.  The  constancy  of  the  freezing  point  of  milk 
affords  a  valuable  means  of  testing  its  purity;  its  spontaneous  altera- 
tions rapidly  lower  the  freezing  point,  whilst  the  addition  of  water 
raises  it.  Experiments  with  milk  from  various  sources  show  that  the 
values  of  A,  the  reduction  in  the  freezing  point,  vary  between  0*55 
and  0'67,  whilst  the  values  for  the  number  of  ^ram-molecules 
per  100  grams  of  water,  n,  vary  between  0-297  and  0'308.  In  a  large 
majority  of  cases,  including  all  the  specimens  of  human  milk,  the  value 
of  A  was  0*55,  and  that  of  n  0*029 7.  The  corresponding  values  for  blood 
serum  from  several  different  animals  vary  between  exactly  the  same 
limits. 

From  these  results,  it  is  possible  to  consider  the  effects  of  various 
solutions  on  living  blood,  independently  of  the  nature  of  the  dissolved 
substance.  If  the  molecular  concentration  of  the  solution  is  not  equal 
to  that  of  the  serum,  it  will  produce  either  a  dissolution  of  the  sus- 
pended red  and  white  corpuscles,  or  a  precipitation  of  dissolved  fibrin 
and  other  constituents.  It  follows  that  the  blood  corpuscles  and 
£brin  must  be  regarded  as  having  the  function  of  regulating  the  mole- 
'Cular  concentration  of  the  blood  serum,  just  as  undissolved  crystals 
.maintain  a  saturated  solution  at  the  point  of  saturation. 

C.  H.  B. 
Vernix  Caseosa.  By  W.  G.  Ruppel  {Zeit.  physiol.  Ghem.,  1895,  21, 
122 — 133). — This  secretion  of  the  foetal  skin  contains  35  per  cent,  of 
water,  and  14  per  cent,  of  substances  soluble  in  ether.  The  remainder 
'Consists  of  proteid  and  ash,  in  which  calcium,  magnesium,  sodium, 
j)otassium,  and  phosphoric  anhydride,  but  only  traces  of  chlorine 
were  recognised. 

Attention  was,  however,  particularly  directed  to  the  ethereal 
•extract.  In  it  glycerol  and  oleic  and  palmitic  acids  were  found,  but 
the  chief  interest  centres  round  the  discovery  of  isocholesterol  in  it. 
In  this,  the  secretion  is  similar  to  the  fat  of  sheep's  wool. 

W.  D.  H. 
Absence  of  Sugar  from  Normal  Urine  proved  by  a  New 
"Method.  By  Sir  George  Johnson  (Pharm.  J.  Trans.,  1895,  [3],  25, 
"603 — 605). — If  4  c.c.  of  normal  urine  is  placed  in  a  test  tube  of  about 
.half  an  inch  diameter,  an  equal  volume  of  a  saturated  aqueous  solu- 
tion of  picric  acid  added,  and  then  2  c.c.  of  liq.  potassas  (P.B.),  an 
orange-red  colour  instantly  appears  as  a  result  of  tbe  incipient  reduc- 
ing action  of  creatinine  at  the  ordinary  temperature.  If  the  liquid  be 
heated  and  kept  at  the  boiling  point  for  about  a  minute,  the  colour 
deepens,  and  appears  bright  red  through  the  test  tube,  held  up  to  the 
light.  If  an  aqueous  solution  of  glucose,  containing  2  grains  to  the 
-ounce,  be  treated  in  like  manner,  the  liquid  will  be  so  dark  that  no 
light  will  be  visible  across  the  full  diameter  of  the  tube.  The  solution 
-of  glucose  ceases  to  give  any  coloration  when  it  is  diluted  beyond 
1  part  in  10,000  :  but  the  creatinine  reaction  continues  until  the  dilu- 

15—2 
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tion  readies  1  part  in  200,000.  The  extreme  delicacy  of  the  latter 
reaction  affords  a  method  of  detecting  a  small  quantity  of  glucose  in 
the  presence  of  creatinine  by  comparing  the  colorations  produced  by 
known  quantities  or  dilutions.  R.  R. 

Poisonous  Effects  of  Acetylene.  By  ISTestor  Gr^haxt  (Gompt. 
rend.,  1895,  121,  564 — 566;  by  Marcellin  Berthelot,  ibid.,  566;  and 
by  Henri  !Moissan,  ihid.,  566). — A  mixture  of  20  vols,  of  acetylene,  pre- 
pared from  calcium  carbide,  20*8  vols,  of  oxygen,  and  59'2  vols,  of 
nitrogen  was  breathed  by  a  dog  for  35  minutes  without  any  marked 
disturbance,  and  100  e.c.  of  the  blood  was  found  to  contain  10  c.c.  of 
acetylene.  With  40  vols,  of  acetylene,  the  proportion  of  oxygen 
remaining  the  same,  a  dog  died  in  less  than  an  hour,  owing  to  failure 
of  the  heart's  action,  and  100  c.c.  of  blood  contained  20  c.c.  of  acetylene. 
With  79  vols,  of  acetylene  and  21  vols,  of  oxygen,  the  poisonous  effects 
were  still  more  strongly  marked.  It  follows  that  acetylene  may  be 
fatally  poisonous  when  present  in  proportions  as  high  as  40  per  cent.. 
by  volume. 

A  mixture  of  coal  gas  with  air  and  oxygen  containing  20*8  per 
cent,  of  the  latter  and  1  per  cent,  of  carbonic  oxide  was  nearly  fatal 
to  a  dog  after  it  had  been  breathed  for  about  10  minutes,  and  100  c.c. 
of  the  dog's  blood  contained  27  c.c.  of  carbonic  oxide.  It  follows 
that  acetylene  is  much  less  poisonous  than  ordinary  coal  gas. 

Berthelot,  in  some  experiments  made  many  years  ago,  in  conjunc- 
tion with  Claude  Bernard,  found  that  acetylene,  when  present  to  the 
extent  of  a  few  per  cents,  by  volume,  is  without  injurious  effects  on 
birds.  The  poisonous  properties  often  attributed  to  this  gas,  as  pre- 
pared by  the  older  methods,  are  probably  due  to  the  presence  of 
carbonic  oxide  or  hydrogen  cyanide. 

Moissan  finds  that  when  acetylene  is  prepared  from  pure  calcium 
carbide,  and  is  purified  by  being  liquefied,  it  has  a  very  pleasant, 
ethereal  odour,  and  can  be  breathed  in  small  quantity  without  evil 
eJOfects.  If,  however,  the  calcium  carbide  has  been  prepared  from 
coal  and  impure  lime,  it  may  contain  calcium  sulphide  and  phosphide,. 
and  the  acetylene  prepared  from  it  then  has  a  very  disagreeable  odour. 

C.  H.  B. 

Constitution  of  Heteroxanthine  and  its  Physiological  Action. 
By  Martin  Kkuger  and  Georg  Salomon  (Zeit.physioL  Chem.,  1895,  21, 
169 — 185). — From  10,000  litres  of  human  urine,  13  grams  of  xanthine, 
12*5  grams  of  paraxanthine,  and  7*5  grams  of  heteroxanthine  were 
obtained. 

The  author's  experiments  show  that  heteroxanthine  is  a  methyl- 

,  .       ,      .         ,  .      .      NH'CH:C-]^Me^  ^^ 

xanthine,  having  the  constitution   '  ^  ^^.^-r  JL       -K-rx>C;0,  for  it  yields 

carbonic  anhydride  (2  mols.),  carbonic  oxide  (1  mol.),  ammonia 
(3  mols.),  and  sarcosine  (1  mol.),  when  hydrolysed  by  acids,  whilst 
further  methylation  converts  it  into  caffeine. 

On  injection  into  frogs,  the  principal  symptom  is  increased  contrac- 
tility of  the  voluntary  muscles;  in  mammals,  similar  convulsions  are 
seen.  After  injection,  it  cannot  be  found  in  the  urine,  and  is  there- 
fore probably  almost  completely  oxidised  in  the  body. 

W.  D.  H. 
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Derivatives  of  Hydrastine  and  Narcotine.  Bj  Edmund  Falk 
{Virchow's  ArcMv,  1895,  142,  360— 379).— Metliylhydrastamide  pro- 
duces, in  both  cold  and  warm-blooded  animals,  peripheral  paralysis.  In 
larger  doses,  it  paralyses  the  heart;  it  dilates  the  vessels,  lowers  the 
blood  pressure,  and  causes  death  by  cessation  of  respiration. 

Methylhydrastimide  acts  on  the  muscular  tissues  producing  para- 
lysis preceded  by  cramps  ;  even  in  small  doses  it  weakens  the  heart. 
There  is  dilatation  of  vessels,  and  death  occurs,  as  in  the  former  case. 

Methylnarcotamide  produces  a  narcotic  state  by  acting  on  the 
•cerebrum,  and  there  is  paralysis  of  a  peripheral  nature.  Very  large 
doses  are  necessary  to  affect  the  heart  ;  there  is  fall  of  blood 
pressure.  Respiration  is  first  quickened,  then  becomes  slower,  and 
Anally  ceases. 

Methylnarcotimide  is  a  narcotic,  but  paralysis  is  incomplete  and 
accompanied  by  a  stage  of  muscular  cramp;  on  the  heart,  however, 
its  paralysing  action  is  more  marked.  It  is  a  local  anaesthetic  at  the 
.seat  of  application.  There  is  fall  of  blood  pressure.  Kespiration 
rises  daring  the  convulsions,  but  in  the  narcotic  stage  falls,  and 
finally  ceases.  W.  D.  H. 
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Physiology  of  Yeast  and  the  Importance  of  Selected  and  Pure 
Cultures  for  Wine  Fermentation.  By  Hermann  Muller  (Bied. 
Oentr.,  1895,  24,  695 — 698;  from  Jahresber.  deut.  schweiz.  Versuchs. 
Stat.  Wddensweil,  1894,  3,  73). — A  comparison  of  the  number  of 
yeasts  and  fungi  (given  in  millions  per  hundred  grapes)  on  healthy 
.<ind  burst  grapes  shows  an  enormous  increase  in  the  latter,  especially 
in  the  number  of  yeast-like  fungi,  as  compared  with  that  of  wine 
yeast.  The  relation  of  wine  yeasts  to  others  is  most  favourable  in 
dry  autumns,  and  high-hanging  grapes  are  better  in  this  respect  than 
>those  near  the  ground.  The  different  wine  yeasts  vary  very  much  in 
activity.  Rapid  production  of  violent  fermentation  forms  the  best 
means  of  suppressing  injurious  fungi  and  bacteria,  both  by  quickly 
utilising  the  oxygen  present  in  the  liquid  and  replacing  the  air  by 
carbonic  anhydride,  and  also  by  the  poisonous  action  of  carbonic 
anhydride  on  many  fungi.  Too  violent  fermentation  may  be  dis- 
advantageous, by  causing  frothing  over,  and  especially  by  producing 
too  high  a  temperature.  Frothing  is  produced  by  the  yeast  rising  to 
the  surface  and  by  the  separation  of  fine  particles  from  the  liquid, 
which  subsequently  float  and  form  a  thin  layer. 

A  number  of  yeasts  from  various  wine  districts  were  examined  as 
regards  their  power  of  fermenting  sugar. 

The  bouquet  of  wines  is  produced  by  fermentation  from  substances 
in  the  grape  juice  which  possess  no  odour.  Apart  from  the  bouquet, 
ihe  yeasts  produce  tastes  and  odours  peculiar  to  tliemselves  (just  as 
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FemcilUum  causes  the  characteristic  mouldy  odour),  which,  of  course^ 
alter  the  bouquet  more  or  less. 

In  caltivating  the  yeasts,  fresh,  sterilised  grape-must  is  most  suit- 
able, currant,  apple,  and  pear  must  are  less,  and  artificial  solutions- 
still  less  suitable.  Addition  of  ammonium  chloride  increases  the  pro- 
duction. 

By  means  of  pure  cultivations  of  yeast,  the  process  of  wine-making 
is  shortened,  the  taste  and  odour  are  decidedly  purer  and  free  from 
faults;  the  wine  will  also  keep  better.  Cider,  so  made,  has  a  greater 
resemblance  to  wine  from  grapes.  The  general  employment  of  pure 
cultivations  is  only  a  matter  of  time.  N.  H.  J.  M. 

The  Sugar  that  forms  in  the  Auto- digestion  of  Yeast.  By 
Ernst  L.  Salkowski  (Zeit.  Biol,  1895,  32,  468— 472).— M.  Cremer 
suggests  that  the  sugar  which  the  present  author  previously  described 
as  formed  on  the  auto-digestion  of  yeast,  and  as  being  Ifevorotatory^ 
does  not  exist,  but  that  peptone  accounts  for  the  rotation. 

Renewed  experiments  show  that  no  peptone  or  proteose  is  present^ 
and  that  the  leucine  found  will  only  account  for  a  small  part  of  the 
rotation.    The  identification  of  the  sugar  is  not,  however,  yet  effected^ 

W.  D.  H. 

Measurement  of  the  Reducing  Power  of  Pure  Yeasts.  By 
Nastukoff  (Compt.  rend.,  1895, 121,  535 — 536). — The  author  measures- 
the  reducing  power  of  yeasts  by  the  degree  of  blackening  produced  in 
a  10  per  cent,  solution  of  cane  sugar,  to  which  has  been  added 
5  grams  per  litre  of  Gastine's  galine  mixture  (Compt.  rend.,  1889, 
109,  479),  the  calciam  sulphate  being  replaced  by  magnesium  sul- 
phate and  some  basic  bismuth  nitrate  being  added.  The  same  i^ce 
of  yeast  gives  practically  constant  results,  but  different  races  show 
different  reducing  powers.  Comparison  of  the  degree  of  darkening 
with  the  quantity  of  alcohol  produced,  or  of  carbonic  anhydride 
evolved,  shows  that  these  two  forms  of  protoplasmic  activity  have  no 
direct  connection. 

The  liquid  containing  the  bismuth  may  be  placed  in  a  tube  im- 
mersed in  a  liquid  containing  no  bismuth,  but  otherwise  similar  in 
composition,  the  two  being  separated  by  goldbeater's  skin  and  mixing: 
only  by  diffusion.  Instead  of  measuring  the  darkening  of  the  bismuth 
solution,  advantage  may  be  taken  of  the  fact  that  the  sulphide  gives- 
a  yellow  tint  with  the  nitrites  that  are  formed  simultaneously,  that 
this  coloration  is  not  affected  by  boiling,  and  that  its  intensity  can  h& 
measured. 

The  five  yeasts  examined,  showed  reducing  powers  in  the  following 
order,  the  most  powerful  inducer  being  placed  first :  (1)  wine  yeast 
from  Champagne;  (2)  wine  yeast  from  Portugal;  (3)  Saccharomyces 
pastorianus ;  (4)  Saccharomyces  apiculatus ;  (5)  beer  yeast  from 
Brussels.  C.  H.  B. 

Fermentation  of  Cellulose.  By  V.  Omelianski  {Gompt.  rend'.y 
1895,  121,  658 — 655). — Bacillus  amylolacter,  which  has  hitherto  becix 
regarded  as  the  special  ferment  of  cellulose,  is  really  a  coUectivo- 
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species,  including  a  large  number  of  different  butyric  ferments. 
Kone  of  these  has,  so  far,  shown  any  marked  power  of  decomposing 
pure  cellulose.  The  special  microbe  of  cellulose  fermentation  can  be 
isolated  by  the  method  of  elective  cultures.  Swedish  filter  paper  and 
chalk  are  placed  in  a  solution  of  potassium  phosphate,  magnesium 
sulphate,  and  ammonium  sulphate,  with  a  trace  of  ooze  of  the  Neva. 
The  flasks  are  hermetically  closed  and  kept  at  30 — 35°  ;  fermentation 
is  somevrhat  rapid,  and  the  paper  becomes  yellowish,  transparent,  and 
gelatinous,  and  finally  dissolves,  some  of  the  chalk  dissolving  at  the 
same  time.  The  ferment  is  found  on  the  paper,  and  not  in  the  liquid  ; 
it  is  very  thin,  6  to  7  /i  long,  and  02 — 0*3  fi  broad,  and  forms  very 
round  spores,  1  /t  in  diameter.  Further  cultivations  on  potato  are 
necessary,  in  order  to  obtain  the  bacillus  quite  pure.  C.  H.  B. 

Ethylic  Alcohol  from  the  Fermentation  of  Asphodelus 
ramosus  and  Scilla  maritima.  By  G.  Riviere  and  Bailhachk 
{Compt.  rend.,  1895, 121,  659 — 662). — The  tuberous  roots  of  Asphodelus 
ramosus,  which  grows  abundantly  in  the  wild  state  in  Algeria,  vt^ere 
cub  up  and  extracted  with  warm  water  by  diffusion.  The  solution 
was  boiled,  allowed  to  cool,  mixed  with  2  percent,  of  lime,  allowed  to 
remain  for  48  hours,  filtered,  and  the  excess  of  calcium  precipitated 
with  sulphuric  acid ;  after  removal  of  the  calcium  sulphate,  the 
"solution"  was  limpid,  and  slightly  amber  coloured.  The  exhausted 
cossettes  were  pulped,  mixed  with  2  per  cent,  of  sulphuric  acid,  boiled 
ill  order  to  completely  saccharify  the  starches,  filtered,  mixed  with 
lime  in  quantity  sufficient  to  leave  an  excess  of  2  per  cent.,  and  allowed 
to  remain  for  48  hours.  It  was  then  filtered,  neutralised  with  sulph- 
uric acid,  and,  after  separation  of  the  calcium  sulphate,  mixed  with 
the  solution  obtained  in  the  first  stage. 

The  mixed  solutions  were  sterilised  by  successive  ebullitions  with 
two  days'  interval,  cooled,  and  mixed  with  pure  yeast  from  the  white 
wine  of  Burgundy.  Fermentation  begins  almost  immediately,  and  is 
complete  ii>  four  or  five  days,  distillation  yielding  a  liquid  with  an 
alcoholic  strength  of  50°  to  55°.  The  alcohol  has  the  agreeable 
bouquet  due  to  the  yeast,  and  is  free  from  the  disagreeable  odour  that 
has  hitherto  characterised  alcohol  from  the  asphodel. 

Scilla  maritima,  which  also  grows  abundantly  in  the  w^ild  state  in 
Algeria,  when  treated  in  a  similar  manner,  yields  an  alcohol  resembling 
wine  brandy,  and  with  the  bouquet  characteristic  of  the  particular 
yeast. 

The  alcohol  from  Scilla  has  a  flavour  somewhat  inferior  to  that  of 
the  alcohol  from  Asphodelus,  and  contains  a  higher  proportion  of 
aldehyde.  Both,  however,  are  free  from  furfuraldehyde,  and  contain 
only  slight  traces  of  higher  alcohols.  C.  H.  B. 

Assimilation  of  Elementary  Nitrogen  by  Plants.  By  Julius 
Stoklasa  {Landw.  Jahrh.,  1895,  24,  827— 863).— The  results  of  obser- 
vations made  with  lupins  (Lupinus  atigustifolius)  grown  in  a  field, 
indicated  that  the  plants  without  nodules  grew  as  well  as  those  with 
nodules.  The  soil  was  a  poor,  loamy  sand  (nitrogen  =  0*023  per  cent.). 
The  total  nitrogen  of  both  plants  was  practically  the  same,  but  (at 
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the  flowering  period)  was  differently  distributed.  In  the  planfs 
without  nodules,  there  was  more  nitrogen  in  the  stems  and  leaves ;  in 
those  with  nodules,  the  roots  Avere  richer  in  nitrogen  than  the  roots 
without  nodules.  The  average  weight  of  the  nodules  was  0"7d<  gram 
when  fresh,  O'llV  gram  w^hen  drj,  and  the  dry  matter  contained  4*5 
per  cent,  of  nitrogen. 

Four  series  of  pot  experiments  were  made,  in  which  lupins  were 
grown  :  (1)  in  ignited  sand,  maintained  in  a  state  of  sterilisation  ;  (2) 
in  the  same  sand,  with  the  addition  of  a  few  grams  of  luj^in  soil ;  (3)  in 
sandy  soil  (N  =  0"0065  per  cent.)  ;  and  (4)  in  the  sandy  soil,  microbe 
seeded  with  lupin  soil.  There  were  12  or  16  pots  (each  with  one 
plant)  in  each  series,  but  in  the  following  table  the  results  of  10  pots 
are  taken  together  in  each  case.  The  nitrogen  supplied  includes  in 
each  case  (1)  the  nitrogen  of  'the  10  seeds  sown  (0-069  gram),  (2) 
nitrogen  as  ammonia  (0-099  gram),  and  as  nitrates  (0-100  gram), 
supposed  to  have  been  possibly  absorbed  from  the  air,  and  (S)  the 
nitrogen  of  the  lupin  soil  added  (=  0-152  gram)  to  the  10  pots. 


Dry  pro. 

duce 
(10  plants). 

Nitrogen. 

Supplied, 

In  produce. 

Gain. 

1.  Ignited  sand  sterilised. .  . . 

2.  „          „     inoculated  .. 

3.  Sandj  soil  not  sterilised  . . 

4.  „       „     inoculated .... 

27-86 
64-85 
66-40 
63-85 

0-26S 
0-420 

0-268 
0-420 

0-459 
1-995 
2-394 
2-510 

0  191 
1-575 
2-126 

2-090 

In  series  (1)  there  was  thus  some  fixation  under  conditions  of 
sterilisation,  and  without  nodule  formation,  that  is,  without  sym- 
biosis, whilst  in  series  (2),  in  which  well  formed  nodules  were  pro- 
duced, fixation  was  much  increased.  In  series  (3)  the  surface  of  the 
soil  was  covered  with  algse ;  incompletely  developed  nodules  were 
found  on  the  roots  of  four  plants ;  but  in  the  above  table  only  plants 
free  from  nodules  are  included.  In  series  (4),  in  which  a  number  of 
well  formed  nodules  were  produced,  there  was  rather  less  fixation 
than  in  series  (3). 

As  regards  the  nitrogen  of  the  sandy  soil  of  series  (3)  and  (4),  the 
percentage  increased  from  0-0065  at  the  commencement  to  0-()098  in 
series  (3),  and  0'0104  in  series  (4)  at  the  conclusion,  whilst  the  total  soil 
nitrogen  in  each  pot  (14  kilos,  of  sand)  rose  from  091  gram  to  1-372 
and  1-456  gram  respectively;  there  was  thus  a  gain  of  nitrogen  due 
to  the  bacteria  and  algee.  The  results  show  that  under  conditions  of 
sterilisation,  nitrogen  assimilation  is  very  feeble,  whilst  soil  inoculation 
increases  it  eight  fold.  In  non-sterilised  soil,  in  which  alga?  and 
bacteria  increase  the  nitrogen  required  for  the  first  development  of 
the  plants,  lupins  without  nodules  assimilate  nitrogen  to  the  same 
extent  as  lupins  with  nodules. 

An  examination  of  the  nodules  of  Lupinns  luteus  showed  that  they 
contained  no  ammonia,  and  only  traces  of  nitric  acid,  the  latter  dis- 
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appearing  at  the  period  of  ripeness.  The  percentage  of  total  nitrogen 
in  the  dry  matter  of  roots  and  nodules  at  (1)  the  flowering  period, 
(2)  the  period  of  fruit  forraatioji,  and  (3)  at  the  period  of  complete 
ripeness  are  given  below  ;  also  the  percentage  of  nitrogen  as  prote'ids, 
amides,  and  asparagine  in  the  nodules  at  the  first  and  third  periods. 


Period. 

Nifrogen  in 
roots. 

Nitrogen  in  nodules. 

Total. 

As  prote'ids. 

As  amides. 

As  asparagine. 

1  .... 

2  .... 

3  . .  . . 

1-64 
1-84 
1-42 

5-22 
2-GL 
1-73 

3-99 
1^4 

0-35 
0-15 

0-34 

traces 

The  pure  ash  of  the  roots  (4" 55  per  cent.),  and  the  nodules  (6*32 
per  cent.)  had  the  percentage  composition. 


X.O. 

NaaO. 

CaO. 

MgO. 

FCoOg. 

P2O5. 

SO3.       SiOo. 

Roots..    14-52 

26-88 

16-87 

11-73 

1-08 

9-82 

15-84    3-59 

Nodules  20-86 

22-74 

10-71 

12-35 

1-19 

14-94 

12-25     3-01 

In  order  to  ascertain  whether  the  absence  of  light  has  any  effect  on 
the  nodules  as  well  as  on  the  leaves,  a  number  of  well-developed, 
flowering  lupin  plants  were  kept  in  the  dark  for  13  days ;  by  this  time 
the  plants  had  become  yellow,  and  were  taken  up  along  with  similar 
plants,  kept  under  ordinary  conditions,  and  examined.  The  results 
are  given  in  percentages  of  the  dry  substances  of  (1)  leaves  and 
nodules  of  normal  plants,  and  (2)  of  the  plants  kept  in  the  dark. 


Leaves. 

Nodules. 

Nitrogen. 

Aspara- 
gine. 

Lecithin. 

Nitrogen. 

Aspara- 
gine. 

Lecithin. 

Total. 

Protein. 

Total. 

Protein. 

1  .. 

.2  .. 

3-29 
3  47 

2-87 
1-80 

0-49 
4-19 

1-24 
0-68 

4-99 
3-11 

3-96 
1-47 

1-37 

4-98 

112 

0-53 

The  average  weight  of  the  single  nodules  was  (1)  0"1184,  (2)  0*0806 
:gram. 

The  results  of  these  experiments  confirm  the  view  generally  held 
■regarding  the  production  of  aspai'agine  in  plants  in  absence  of  light, 
mot  only  in  the  leaves  but  also  in  the  root  nodules ;  they  also  show 
that  in  the  nodules  the  living  plasma  with  the  bacteria  does  not 
support  independent  processes  of  nitrogen  assimilation. 

The  following  amounts  of  oxalic  acid  and  hexoses  (reckoned  as 
glucose)  were  found  in  the  dry  nodules. 
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Oxalic  acid. 

Hexoses. 

2-06 

6-33 

1-06 

5-89 

N'odules  of  the  normal  plants  . . 
,,        of  the  plants  kept  dark 

It  is  concluded  that  assimilation  takes  place  in  the  leaves,  and  that 
the  amides  migrate  from  the  leaves  to  the  root  nodules,  where  they 
interact  with  glucose  to  produce  proteids,  these  forming  the  nutritive 
medium  for  bacteria. 

Experiments  were  made  on  nitrogen  fixation  by  a  non-leguminous 
plant — buckwheat.  The  plants  were  grown  in  iron  vessels  holding 
14  kilograms  each ;  five  seeds  were  sown  in  each  pot.  There  were 
four  series,  each  comprising  eight  (or  four)  pots,  as  follows : — (1) 
Ignited  sand,  with  minerals ;  (2)  sandy  soil  (N  =  0'0065  per  cent.), 
not  sterilised  ;  (3  and  4)  same  as  (1)  and  (2)  respectively,  with 
addition  of  ammonium  nitrate  (0*5  gram  to  each  pot).  The  following 
results  were  obtained. 


No.  of 
series. 

Number 
of  plants. 

produce. 

Nitrogen. 

In  seeds 
sown. 

As  NH4NO3 
added. 

In  produce. 

Gain. 

1 

2 

3 

4 

37 

40 
16 
16 

3  04 
20-43 
41-24 
58-56 

0-0176 
0  0190 
0*0076 
0 -0076 

0-7 
0-7 

0-0712 
0-603 
1-258 
1-816 

0 -0536 
0  -5840 

0  -5504 

1  -1084 

The  average  gain  of  nitrogen  in  these,  and  a  number  of  similar  ex- 
periments made  from  1890  to  1894,  was  (1)  0138,  (2)  1-378,  (3)  3-385,. 
and  (4)  6-09  grams  for  100  plants.  The  gain  in  the  soil  itself  was  in 
series  (2)  from  0-0065  to  0*020 ;  series  (4)  to  0'039  per  cent.  There 
was  about  the  same  gain  in  similar  soil  kept  without  vegetation.  In 
series  (1)  and  (3),  a  trace  of  nitrogen  was  found  in  the  sand  at  the 
end  of  the  experiment. 

The  results  obtained  with  series  (1)  indicate  a  gain  of  nitrogen  under 
conditions  of  sterilisation,  but  in  such  small  quantity  that  it  may 
have  been  derived  from  the  combined  nitrogen  of  the  air.  In  series  (2)^ 
the  results  obtained  with  the  plants  and  with  soils  free  from  vegeta- 
tion show  that  the  plants  must  have  fixed  free  nitrogen.  In 
sterilised  sandy  soil,  series  (3),  with  ammonium  nitrate,  the  assimi- 
lation was  greatly  increased,  whilst  in  series  (4)  there  was  over 
forty  times  as  much  nitrogen  assimilated  (by  the  plants)  as  in  steri- 
lised sand. 

Further  experiments  were  made  in  which  buckwheat  w^as  giown 
in  the  ignited  sand,  to  which  sterilised  horn  meal  was  added  (so  as  to- 
make  the  percentnge  of  nitrogen  correspond  with  that  of  the  soil)  as 
well  as  05  gram  of  ammonium  nitrate.  The  gain  of  nitrogen  in  the 
plants  was  practically  the  same  as  that  already  obtained  in  scries  (3).. 
It  is,  therefore,  seen  that  in  sterilised  soil  containing  an  excess  of 
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nitrogenous  food,  the  plant  never  develops  as  well  as  in  non- sterilised 
soil,  in  presence  of  algae  and  bacteria. 

It  is  concluded  that  nitrogen  fixation  by  buckwheat  increases  with 
the  development  of  the  leaves  and  roots  ;  that  in  sterilised  soil  and 
without  combined  nitrogen  there  will  be  no  cocsiderable  fixation  ; 
that  in  presence  of  nitrates  in  excess,  if  under  conditions  of  sterilisa- 
tion, nitrogen  assimilation  never  reaches  the  maximum,  as  compared 
with  plants  grown  in  non-sterilised  soils,  and  that  Hellriegel's  theory 
of  nitrogen  fixation  by  Leguminosae  alone  in  symbiosis  is  wrong. 
Whilst  agreeing  with  Frank,  that  free  nitrogen  is  assimilated  by  the 
living  protoplasma  of  the  cells  of  green  leaves  and  roots,  the  author 
maintains  that  the  babteria  of  the  soil  play  a  very  essential  part  in 
the  process.  N.  H.  J.  M. 

The  Mineral  Food  of  Lower  Fungi.  By  Hans  Molisch  {Bied. 
Centr.,  1895,  24,  635  ;  from  BoL  Gentr.,  1894, 167).— Iron  is  necessary 
for  fungi,  and  cannot  be  replaced  by  manganese,  cobalt,  or  nickel. 
In  opposition  to  Niigeli,  it  is  stated  that  magnesium  is  indispensable, 
and  cannot  be  replaced  by  metals  of  the  alkaline  earths  or  of  the  zinc 
group  (Zn,  Be,  Cd),  cadmium  being  poisonous  even  in  very  dilute 
solutions.  Calcium  is  not  necessary  for  the  lower  fungi  (or,  as  has 
recently  been  shown,  for  algse)  ;  this  is  the  one  remarkable  difference 
as  regards  the  requirements  of  fungi  as  compared  with  the  higher 
plants ;  the  other  nine  elements  (C,  H,  0,  N,  S,  P,  K,  Mg,  Fe)  being 
equally  necessary  for  both.  JST.  H.  J.  H. 

Physiological  Studies  on  Hops.  By  J.  Behrens  {Bied.  Centr., 
1895,  24,  635;  from  Bot.  Centr.,  1894, 178).— The  rhizome  differs  from 
the  above-ground  sprouts  in  colour,  absence  of  leaves,  and  also  in 
being  much  thicker,  its  fleshy  consistence  indicating  its  character  as 
reservoir.  It  is  produced  only  by  external  influences.  The  percentage 
composition  of  the  dry  rhizome  branches  (free  from  sand),  cut  in  the 
spring,  is  as  follows. 


Directly 

Invert 

!Non-2:)rotein 

reducing 

sugar 

Ether 

N. 

Proteids. 

(as  asparagine). 

sugar. 

(as  cane). 

extract. 

Ash. 

3-46 

14-28 

5-57 

9-62 

8-58 

2-08 
N.  H. 

7-08 
J.  M. 

Formation  of  Indigo  in  Plants  of  the  Order  Indigofera.    By 

C.  J.  VAN  Looker  EN  and  P.  J.  van  der  Veen  {Landiv.  Versuchs-Stat.,. 
1895,  46,  249—258 ;  compare  Abstr.,  1895,  i,  96).— The  extract  of 
the  leaves  of  the  indigofera  shows  an  alkaline  reaction  with  litmus  and 
with  rosolic  acid,  an  acid  reaction  with  phenolphthalein.  When  the 
leaves  are  "  fermented  "  with  dilute  (0*5  to  1  percent.)  acids,  solutions 
are  obtained  which  yield  indigo  under  the  influence  of  atmospheric 
oxygen  and  behave  similarly  to  the  solutions  obtained  by  reducing 
ordinary  indigo,  precipitating  with  dilute  acid,  extracting  with 
chloroform,  and  taking  up  the  residue  with  water.  Such  a  solution 
cannot  bo  obtained  from  pure  indigotin. 

Indigotin-white,  together  with  indirubin-white,  and  other  products 
formed  from  indican  under  the  influence  of  enzymes  in  absence  of  air, 
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behave  differently,  as  regards  solability  in  Avater  and  chloroform  and 
in  the  readiness  with  which  they  are  oxidised,  from  indigo- white,  either 
in  the  pure  state  or  mixed  with  indifferent  substances.  Indigo-blue 
containing  so-called  "indigo-brown"  is  slightly  soluble  in  presence 
of  free  alkali,  whilst  if  indigo-red  is  present  it  is  also  soluble  in 
alcohol ;  this  explains  why  acid  extracts  contain  indigo-white  in 
solution.  N.  H.  J.  M. 

Occurrence  of  Carotene.  By  Schrotter-Krlstelli  {Bied. 
•Centr.,  1895,  24,  709—710;  from  Bot.  Centr.,  1895,  61,  33).— The 
yellow  dje  was  found  dissolved  in  oil,  in  the  outer  cell  layers  of  the 
seed  covering  of  Afzelia  Guanzensis.  The  yellow,  yellowish-red,  and 
vermilion  dyes,  known  nnder  various  names,  which  occur  in  plants 
and  animals,  mostly  belong  t'o  a  homologous  series  for  which  the 
name  lipo.ra7ithin  series  is  proposed.  The  dyes  are  always  united  to 
fatty  substances,  are  insoluble  in  water,  are  not  fluorescent,  give  a  blue 
colour  when  treated  with  sulphuric  acid,  absorb  the  violet  rays  of  the 
spectrum,  and  are  readily  decomposed  by  light  and  heat. 

In  plants,  an  entirely  different  group  of  yellow  dyes  occurs.  These 
are  dissolved  in  the  sap,  and  give  a  red  or  brown  colour  with  sulph- 
uric acid. 

The  lipoxanthin  colours  are  terpene-like  substances,  which  absorb 
oxygen  without  being  destroyed  as  long  as  the  protoplasm  has  sufficient 
vigour.  It  is  probable  that  by  continued  reducing  action,  cholesterol 
yields  yellow,  and  finally  green,  colouring  matters  (chlorophyll)  ; 
whilst,  by  oxidation,  chlorophyll  would  yield  yellow  dyes,  and  finally 
cholesterol.  N.  H.  J.  M. 

The  Nitrogenous  Constituents  of  Young  Green  Plants  of 
Vicia  Sativa.  By  Ernst  Schulzh  {Landiv.  Versuchs.-Stat.,  1895,  46, 
383 — 397). — In  the  course  of  an  investigation  on  the  composition  of 
etiolated  seedlings  of  the  vetch,  Vicia  sativa,  as  compared  with  normal 
green  plants,  Prianischnikow  (Abstr.,  1895,  ii,  12i)  identified  aspara- 
gine  with  certainty,  whilst  the  other  compounds  were  not  obtained  in 
sufficient  quantity  for  separation.  The  author  has  now  succeeded  in 
identifying  leucin  in  six- weeks  old  plants.  Amido valeric  acid  and 
phenylalanin,  which  occur  along  with  leucine  in  etiolated  seedlings, 
could  not  be  detected  in  the  green  plants.  As  regards  organic  bases, 
both  betaine  and  choline  were  separated,  whilst  the  results  of  both 
the  author's  and  Prianischnikow's  experiments  make  it  probable  that 
guanidine  is  present  in  small  amount. 

In  nine-weeks  old  plants,  asparagine  and  xanthine  substances 
(nuclein  bases)  were  found,  but  not  vernin  ;  betaine  and  a  very  small 
quantity  of  a  base  which  seemed  to  be  choline  were  also  found. 

Betaine  seems  not  to  belong  to  those  constituents  of  seeds  which 
are  consumed  during  germination.  Choline  occurs  in  etoliated  plants 
in  greater  amount  than  in  the  ungerminated  seeds,  and  is  probably 
produced  in  the  decomposition  of  lecithin  in  absence  of  light.  Guanidine 
IS  doubtless  present  in  much  smaller  quantity  in  green  than  in  etiolated 
plants.  N.  H.  J.  M. 
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The  Seeds  of  Nephelium  Lappaceum  and  the  Fats  con- 
tained therein.  By  Max  Baczewski  (Monatsh.,  1895,  16,  866 — 880). 
— The  percentage  composition  of  the  ground  seed  of  Nephelium 
lappaceum  is  as  follows.  Water,  5'87 ;  fat,  soluble  in  ether  and 
petroleum,  35'07  ;  ether  extractive  matter,  insoluble  in  petroleum, 
3-00;  ash,  195;  albumin,  889;  crude  fibre,  6'90 ;  starch,  25-63; 
sugar;  1'25.  The  fats  consist  of  the  triglycerides  of  arachic  and  oleic 
acids,  together  with  a  very  small  quantity  of  the  triglyceride  of 
stearic  acid.  G.  T.  M, 

Chemical  Composition  of  Capsicum.  By  B^la  von  Birrd 
(Landw,  Versuchs-Stat,  1895,  46,  309—327;  compare  Abstr.,  1893, 
ii,  546). — The  oil  extracted  by  ether  from  the  seeds  of  capsicum 
becomes  green  when  kept  in  a  vacuum  over  sulphuric  acid.  Its  sp.  gr, 
=  0"91095  at  16° ;  iodine  number,  119*5  ;  Kottsdorfer  number  = 
187-2.  It  contains  C  =  76-35,  H  =  11-35  per  cent.  The  mean  of 
two  determinations  of  free  fatty  acids  (mainly  palmitic,  with  some 
stearic  and  oleic  acids)  in  the  oil  was  2*75  per  cent.,  or  0-64  and  0*70 
percent,  in  the  fresh  and  dried  seeds  respectively.  The  glycerides  cal- 
culated as  olein  (which  was  the  chief  constituent)  amounted  to  24-06 
per  cent,  in  the  dry  seeds.  When  the  oil  is  long  exposed  to  air,  an 
intense  green  colour  is  produced  owing  to  the  presence  of  a  small 
quantity  of  chlorophyll. 

In  separating  the  free  fatty  acids  from  the  glycerides  by  extracting 
once  or  twice  with  light  petroleum,  it  was  noticed  that  the  acids  had 
a  sharp,  burning  taste,  due  to  the  presence  of  an  active  substance 
which  was  separated  in  small  quantity.  This  forms  white  crystals, 
very  readily  soluble  in  chloroform  and  ether,  rather  soluble  in  light 
petroleum,  sparingly  soluble  in  absolute  alcohol,  and  insoluble  in 
water.  It  has  an  acid  reaction,  dissolves  in  alkaline  solutions,  but  is 
precipitated  by  carbonic  anhydride.  It  has  an  extremely  burning 
taste,  and  when  heated,  gives  off  vapours  which  violently  attack  the 
mucous  membrane. 

The  average  amount  of  lecithin  in  the  dried  seeds  was  found  to  be 
1-82  per  cent.,  when  determined  directly  by  Schulze  and  Steiger's 
method. 

Fresh  analyses  of  the  seeds  were  made,  as  before,  by  Henneberg's 
miethod,  but  the  results  do  not  differ  much  from  those  previously  ob- 
tained (loc.  ciY.),  except  in  the  case  of  the  nitrogeen-free  extract  (29-64) 
and  the  crude  fibre  (21-23  per  cent,  on  dry  matter).  The  crude  fibre  was 
redetermined  by  Schulze's  method  {Landiv.  Versuchs.-Stat.,  39,  283) ; 
the  average  result  was  30-50  per  cent.  The  nitrogen-free  extract 
then  amounts  to  20-19  per  cent.,  consisting  in  part  only  of  carbo- 
hydrates. There  seems  to  be  only  a  trace  of  a  true  carbohydrate 
(either  dextrose  or  a  substance  which,  when  hydrolysed,  gives 
dextrose)  ;  pentoses  are  present  in  greater  amount,  whilst  galactose, 
mannose,  starch,  and  cane  sugar,  &c.,  could  not  be  detected. 

By  means  of  1-5  per  cent,  aqueous  potash,  a  new  carbohydrate, 
termed  capdcum  seed  mucilage^  was  extracted  from  the  seeds.  It  is 
insoluble  in  water,  merely  swelling.  With  iodine,  a  green  coloration 
is  produced  which  rapidly  becomes  blue.    Zinc  chloride  and  potassium 
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iodide  give  no  reaction.  After  boiling  with  acids,  it  I'eadily  reduces 
T"eliling's  solution.  It  contains  pentose  and  probably  galactose 
groups. 

New  analyses  of  the  placenta  are  given,  and  also  the  averages  of 
these  and  the  earlier  results  {loc.  cit.).  The  pure  ash  of  the  placenta 
iias  the  following  percentage  composition. 

KoO.       NasO.       CaO.       MgO.      Fe^O^.      F.O,.        SO3.         SiO.,.         CI. 
66-06     4-44      4-70      3-97      0*88       875       8-32       372       2-89 

Alumina  and  manganese  were  found  in  traces  in  the  ash. 

N.  H.  J.  M. 

Constituents  of  the  Tissues  of  Fungi.  By  Ernst  Wintersteix 
{Zeit.  physiol.  Chem.,  1895,  21,  134 — 151  ;  compare  Abstr.,  1894,  ii, 
425;  1895,  i,  80,  199,  323,  and  493;  also  Gilson,  Abstr.,  1895,  i,  323, 
ii,  323  and  408). — This  paper  is  mainly  a  resume  of  work  published 
elsewhere.  J.  J.  S. 

Constituents  of  the  Cell  Membranes  of  various  Cryptogams. 

By  Ernst  WiNTERSTEix  (Zeit.  physiol.  Chem.,  1895,  21,  152 — 154; 
■compare  Schulze,  Abstr.,  1894,  ii,  250). — For  his  investigation,  the 
author  has  used  two  species  of  fern,  Aspidium  filix  mas.  and 
Asplenium  filix  fern.,  and  several  species  of  moss  belonging  to  the 
Bryacece  family.  Cellulose  preparations  were  made  from  the  cell 
membranes,  and  then  the  products  obtained  by  hydrolysis  with 
sulphuric  acid  were  investigated ;  from  each  preparation  a  syrup 
was  obtained,  which  consisted  mainly  of  cZ-glucose  mixed  with  a  small 
<][uantity  of  mannose.  J.  J.  8. 

Proteids  of  Cotton  Seeds.  By  Thomas  B.  Osborne  and  Clai^k 
O.  VoORHEES  (/.  Amer.  Chem.  Soc,  1894,  16,  778— 785).— This  is 
mainly  an  account  of  preliminary  experiments.  The  oil-free  cotton 
seed  meal  was  first  extracted  with  water,  and  the  solution,  after 
dialysis,  yielded  0*75  per  cent,  of  proteose-like  matter.  When 
farther  extracted  with  10 — 20  per  cent,  solution  of  common  salt,  the 
meal  yielded  a  larger  amount  of  globulin  (1583  per  cent.),  which  in 
properties  and  composition  is  remarkaV)ly  similar  to  the  vegetable 
vitellin  of  flax,  hemp,  &c. ;  no  other  globulins  soluble  in  sodium 
-chloride  solution  could  be  isolated.  The  authors  term  the  globulin 
which  is  soluble  in  salt  "  edestin,"  since  it  occurs  in  so  many  im- 
portant food  stuffs.  The  meal  was  further  treated  with  aqueous 
potash,  and  yielded  other  proteid  matter,  which,  however,  could  not 
be  obtained  in  a  pure  state.  The  residue,  after  treatment  with 
potash,  also  contains  a  notable  quantity  of  nitrogen.  J.  J.  S. 

Injury  to  Plants  by  Nitrogen  acids.  By  F.  Josef  Konig  and 
Emil  Haselhofp  (Bied.  Centr.,  1895,  24,  610 — 611  ;  from  Landir. 
Jahrb.,  1894,  23,  1031). — Experiments  made  on  young  trees  showed 
that  1  part  of  hyponitrous  acid  (calculated  as  N2O4)  in  20,000  parts 
of  air  (or  0  05  gram  in  1  cubic  metre)  is  injurious.  As  air  contains 
'0'00003  gram  of  nitrous  acid  per  cubic  metre,  the  air  to  be  injurious 
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must  contain  2,000  times  as  much  as  is  generally  present.  The  limit 
within  which  nitrogen  acids  become  injurious  is  between  those  of 
hydrogen  chloride  (1  :  15,000  vol.  according  to  Christel)  and  sul- 
phurous acid  (1  :  54,000  vol.  according  to  Freitag). 

The  effects  produced  on  leaves  by  nitrogen  acids  are  similar  to 
those  of  sulphurous  and  hydrochloric  acids — brown  or  yellow  spots  or 
^dges.  N.  H.  J.  M. 

Effect  of  Strychnine  on   Plant   Development.    By  E.  Otto 

'{Bied.  Centr.,  1895,  24,  711 ;  from  Naturw.  Wochenschr.,  1894,  No.  51, 
625). — The  addition  of  strychnine  phosphate  to  four  weeks  old  beans, 
grown  in  sand  and  in  humus  soil  respectively,  greatly  retarded  the 
•growth  of  the  plants  growing  in  sand.  The  plants  flowered,  but  did 
not  produce  normal  fruit.  In  soil,  the  plants  were  slightly  retarded, 
had  an  almost  normal  colour,  and  produced  a  quantity  of  normal 
fruit.  More  than  10*5  grams  of  strychnine  salt  was  added  to  2  kilo- 
grams of  soil  during  the  eight  weeks  the  experiment  lasted.  On 
extracting  the  soils  with  water,  no  strychnine  was  found,  the  poison 
having  been  destroyed  by  the  soil.  In  soils  which  were  saturated 
with  a  solution  of  strychnine  from  the  commencement,  the  germina- 
tion of  beans  was  considerably  delayed  ;  two  plants  in  soil,  however, 
•developed  comparatively  normally,  whilst  those  in  sand  decayed. 

N.  H.  J.  M. 
Black  Siberian  Lupins.  By  Bernhaed  Schulze  (Bied.  Centr., 
1895,  24,  614—615;  from  J).  Landwir,  1895,  No.  30,  175).— Black 
]upins  are  said  to  be'  unusually  poor  in  alkaloids,  so  that  it  is  not 
necessary  to  destroy  the  alkaloids  before  feeding.  A  number  of 
samples  of  imported  black  lupins  were  found  to  contain  in  nearly 
.every  case  more  alkaloids  than  are  found  in  the  native  yellow,  white 
;and  blue  lupins,  and  complete  analyses  of  black  and  yellow  lupins, 
the  results  of  which  are  given,  show  that  the  black  are  not  better 
than  the  German  varieties  either  as  regards  nutritive  qualities  or 
amount  of  alkaloids.  Black  lupins  are  very  rich  in  alkaloids,  and 
probably  contain  the  poison  which  causes  the  disease  known  as  lupi- 
nose.  N.  H.  J.  M. 

Efifect  of  Different  Manures  on  the  Composition  and  Com- 
iDUstibility  of  Tobacco.  By  Harry  J.  Patterson  {Bied.  Centr.,  1895, 
24,  662—663;  from  Agrlc.  Science,  1894,  8,  329).— The  experiments 
were  made  in  five  of  the  chief  tobacco  growing  districts  of  Maryland. 
"The  amount  of  total  ash  depends  chiefly  on  the  soil,  and  only  slightly 
on  manuring,  but  it  was  found  that  potassium  chloride  raised  the 
percentage  of  ash  most.  The  amounts  of  lime  and  magnesia  are  in- 
fluenced by  manuring,  but  still  more  by  the  character  of  the  soil, 
wdiilst  the  amount  of  chlorine  is  more  influenced  by  manuring. 

Tobacco  which  burns  well  generally  contains  much  sand  and  silica  ; 
the  combustibility  increases  with  the  amount  of  lime  and  magnesia, 
but  there  seems  to  be  no  relation  between  combustibility  and  amount 
of  phosphoric  acid  or  of  crude  tibre.  The  quality  of  tobacco  is  largely 
influenced  by  the  character  of  the  previous  growth.  In  Maryland, 
land  growing  pines  is   found  most  suitable;    chestnut  land  comes 
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next,  whilst  land  on  which  oaks  and  hickory  are  growing  is  un- 
suitable for  tobacco,  and  is  planted  first  with  Andropogon  virginicuvi, 
followed  by  pines.  The  effect  of  these  plants  on  the  cultivation  of 
tobacco  is  explained  by  its  requirements  as  regards  potash  and 
chlorine.  The  relation  between  chlorine  and  potash  in  the  red  pine 
is  1  :  ]*3,  in  Andropogon  1  :  2*5,  in  chestnut  1  :  14'4,  in  oak  1  :  50"0, 
and  in  hickory  1  :  63*0.  The  beneficial  plants  withdraw  much  chlo- 
rine from  the  soil,  the  others  much  potash.  N.  H.  J.  M. 

Composition  of  Rice  imported  into  France.  By  Balland 
{Compf.  re7id.,  1895,  121,  561 — 564). — Decorticated  rice  from  the 
principal  localities  (Barmah,  Carolina,  India,  Japan,  Java,  Piedmont, 
Saigon  [Cochin  China])  shows  percentage  compositions  varying 
between  the  extremes  quoted  below. 

Nitrogenous  Celhi- 

Water.       matter.         Fat.  Amyloids,  lose.  Ash. 

Maximum 1600         8*82         075         81'35  0-42  0'58 

Minimum 10'20         5-50         0-15         75-60  018  0-42 

Crude  rice  contains  a  higher  proportion  of  nitrogenous  and  fattj 
substances  and  ash,  the  limits  being  as  follows. 


Nitrogenous 

Water. 

matter. 

Fat. 

Amylo'ids. 

Cellulose. 

Ash. 

Minimum . .  . 

.       11-20 

6-18 

1-85 

73-85 

0-93 

1-20 

Maximum. . . 

.      13-30 

9-05 

2-50 

75-60 

2-38 

2-20 

In  refined  rice,  the  acidity  lies  between  0-032  and  0062,  and  the 
sugar  between  0-15  and  0-50,  the  values  in  the  case  of  crude  rice 
being  0*043 — 0-087  and  056 — 0*90  respectively.  There  is  no  con- 
nection between  the  size  of  the  grains  and  the  proportion  of  nitro- 
genous matter.  Rice  has  more  value  as  a  food  than  is  commonl}" 
supposed.  The  Cochin  China  rice,  although  the  grains  are  small,, 
contains  as  much  nitrogenous  matter  and  phosphatic  ash  as  some 
wheats,  and  rather  more  fat.  The  process  of  decorticating,  especially 
by  machinery,  greatly  reduces  the  proportion  of  fat,  nitrogenous 
matter,  and  ash,  and  the  loss  is  still  higher  if  the  grains  are  polished. 

C.  H.  B. 

Are  Nitrates  indispensable  for  the  Growth  of  Plants  P  By 
Otto  Pitsch  and  J.  van  Haarst  (Landw.  Versuchs-StaL,  1895,  46, 
357 — 370  ;  compare  Abstr.,  1893,  ii,  385). — The  experiments  now 
described  were  sim^ilar  to  the  earlier  ones ;  the  nitrifying  bacteria 
were  destroyed,  and  the  nitrates  present  in  the  soil  extracted  with 
water.  In  1892,  wheat  was  grown  in  soil  containing  0-105  per  cent, 
of  nitrogen,  and  in  the  same  soil,  with  addition  of  ammonium  sulphate 
(corresponding  with  1-05  gram  and  053  gram  of  nitrogen)  and  of 
sodium  nitrate  (1'05  gram  of  nitrogen)  respectively.  The  total  yield 
(grains  and  straw)  with  the  larger  amount  of  ammonium  sulphate  was- 
less  than  where  no  nitrogen  was  applied  ;  with  the  smaller  amount  of 
ammonium  salt,  the  yield  was  about  the  same  as  without  any  applica- 
tion, whilst  with  nitrate,  the  yield  was  largely  increased.  lu  1893, 
t  xperiments  were  made  with  oats.     The  application  of  nitrates  again 
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gave  a  mucli  higher  yield  than  the  ammonium  salts.  The  applica- 
tion of  both  potassium  and  sodium  chlorides  in  conjunction  with 
ammonium  salts  resulted  in  a  considerably  increased  production  of 
dry  matter  as  compared  with  that  obtained  under  the  influence  of 
ammonium  salts  alone  ;  moreover,  the  yield  was  practically  the  sam-j 
with  the  larger  and  smaller  amounts  of  ammonium  salts,  where;is 
without  the  chlorides,  considerably  less  total  produce  was  obtained 
with  the  larger  than  with  the  smaller  amount  of  ammonium  snlt. 
Similar  results  were  obtained  (again  with,  oats)  in  1893.  The  ques- 
tion how  the  sodium  and  potassium  chlorides  act  has  not  been 
studied,  bnt  resnlts  obtained  by  Pagnoul  (Abstr.,  1895,  ii,  1.30) 
indicate  some  interaction  in  the  soil  beneficial  to  the  plants. 

N.  H.  J.  M. 

Assimilation  of  the  Nutritive  Matters  of  the  Soil  by  Plants. 

By  F.  Josef  Koxig  and  Emil  Haselhoff  (BierJ.  Gentr.,  1895,  24, 
687—691;  from  Landiv.  Ja/irb.,  1894,  23,  1009).— Two  artificial  soils 
were  made,  in  which  the  constituents  were  partly  in  a  physically  com- 
bined (absorbed),  and  partly  in  a  chemically  combined,  state.  Tlie 
percentage  composition  was  as  follows. 


Sand. 

Clay. 

Humus. 

^e,(HO),. 

Al,(HO)e. 

Si(H0)4. 

Zeolite. 

A.  84-1 

100 

2-5 

2-5 

07 

0-2 

0-0 

B.  82-0 

10-0 

2-5 

3-0 

0-3 

0-2 

2-0 

The  absorptive  powers  of  the  two  mixtures  were  tested  by  Zalomanoff 
and  Pillitz's  process,  with  nutritive  solutions  of  different  strengths. 
In  the  case  of  mixture  A,  a  greater  absolute  as  well  as  percentasre 
amount  was  absorbed  from  stronger  than  from  weaker  solutions.  In 
the  second  mixture  B,  the  absorptive  power  for  lime,  magnesia,  and 
potash  was  increased  by  the  presence  of  zeolite,  and  the  double 
strength  of  the  nutritive  solution  caused  greater  absorption  only  in  the 
case  of  lime.  Generally  ^  to  ^  of  the  lime,  0  to  -|-  of  the  magnesia, 
and  ^  to  ^  the  potash  applied  were  absorbed.  Soda  and  sulphuric 
acid  were  only  absorbed  in  traces,  whilst  the  phosphoric  acid  was 
completely  absorbed. 

Vegetation  experiments  were  made,  in  which  barley  followed  by 
horse  beans  were  grown  in  the  artificial  soils,  with  and  without 
application  of  further  nutritive  matter.  The  nutritive  substances 
w^ere  applied  (1)  entirely  in  a  soluble  forui  (2,  3,  and  4)  in  both 
soluble  and  insoluble  form  in  varying  proportions,  and  (5)  in  an  in- 
soluble form.  It  was  found  that  whilst  the  gramineous  plant  (barley) 
gave  a  yield  in  nearly  direct  relation  to  the  amount  of  soluble  nutritive 
matter  applied,  the  yield  of  leguminous  plant  (horse  bean)  was  rather 
in  relation  to  the  total  amonnt  of  nutritive  matter  than  amount  of 
soluble  matter.  Lime  seems  to  influence  the  growth  of  leguminous 
plants  more  than  potash  under  otherwise  similar  nutritive  con- 
ditions. 

The  actual  amounts  of  nutritive  matter  in  the  soluble  and  insoluble 
forms  which  were  taken  up  by  the  plants  are  given  in  tables. 

•^  N.  H.  J.  M. 

VOL.  Lxx.  ii.  16 


214  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Composition  of  Native  and  Cultivated  Soils.  Effect  of 
Continuous  Cultivation  on  their  Fertility.  By  Harry  Snyder 
{Minnesota  Stat.  Bull,  1893,  I^o.  30). — Analysis  of  about  150  Minne- 
sota soils,  both  cultivated  and  nncultiyated,  were  made,  the  surface 
soils  being  sampled  to  a  deptb  of  about  9  inches,  or  until  a  change  of 
colour  was  noticed.  The  most  important  soils  are  the  deep  black  soils 
of  the  Red  River  Valley,  containing  035  to  04  per  cent,  of  nitrogen 
which,  by  continuous  cultivation  for  12  or  15  years,  has  been  reduced 
to  0'2 — 0*3  per  cent.  Small  spots  of  alkali  soils  sometimes  occur ; 
these  are  most  benefited  by  deep  ploughing,  drainage,  and  the 
application  of  stable  manure.  "  Gumbo  "  soils  are  heavy  soils  con- 
sisting of  very  fine  particles  less  than  001  inch  in  size,  and  free  from 
true  sand.     They  are  rich  in  potash. 

By  the  continuous,  exclusive  growth  of  grain  crops  for  10 — 15  years, 
the  amount  of  humus  in  the  soil  is  reduced  to  one-third  or  one-half, 
the  soil,  from  loss  of  organic  matter,  losing  its  power  of  retaining 
water,  and  thus  becoming  subject  to  drying  out. 

Soils  rich  in  humus  contain  more  available  phosphoric  acid  than 
poor  soils,  and  produce  more  carbonic  anhydride,  which  acts  as  a 
solvent  on  the  mineral  matter,  and  thus  aids  the  roots  in  taking  up 
food.  In  order  to  keep  up  the  supply  of  organic  matter  in  the  soil, 
a  system  of  rotation  and  application  of  stable  manure  is  recommended. 
Artificial  manures  will  then  be  unnecessary.  In  some  cases  where,  for 
instance,  the  surface  soil  is  rich  in  nitrogen  and  phosphates,  the 
corresponding  subsoil  rich  in  potash  and  lime,  the  good  qualities  of 
both  surface  and  subsoil  would  be  utilised  by  a  rotation  of  crops. 

N.  H.  J.  M. 

Citrate  Solubility  of  the  Phosphoric  acid  of  Basic  Slag. 
By  WiLHELM  HoFFMEiSTER  {Landw.  Versuchs-Stat.,  1895,  46,  399 — 
405). — The  results  of  the  experiments  described  indicate  that  the 
citrate  solubility  of  the  phosphoric  acid  depends  on  the  amount  of 
lime  and  silica  present,  and  on  the  fineness,  both  as  regards  the  total 
amount  of  fine  meal,  and  also  the  degree  of  fineness. 

Fineness  is  rendered  more  easy  to  obtain  mechanically  by  the 
presence  of  large  amounts  of  lime  and  silica.  The  value  of  basic  slag 
depends  essentially  on  the  greater  or  less  possibility  of  the  produc- 
tion of  tetrabasic  calcium  phosphate  in  the  fused  substance,  and  on 
its  fineness.  N.  H.  J.  M. 

Phosphate  Manuring.  By  von  Liebenberg  (Bied.  Gentr.,  1895, 
24,  663 — QQ4i ;  from  Mitteil.  Ver.  Ford.  Versuchwesens  Oesterreich,  1894, 
9,  125 — 128). — The  object  of  the  experiments,  which  will  be  con- 
tinued for  some  years,  is  to  ascertain  whether  yearly  applications  of 
soluble  phosphates  may  with  advantage  be  substituted  by  one  very 
heavy  application  of  a  cheap,  but  sparingly  soluble  phosphate.  The 
dry  surface  and  subsoil  contained  respectively  N  =  01166  and  0*0969  ; 
P,05  =  0188  and  0  183  ;  K^O  =  0-364  and  0423  ;  CaCOa  =  3-139 
and  2239  per  cent.  Two  plots  of  100  square  metres  were  manured  as 
follows: — (1)  No  manure  ;  (2)  sodium  nitrate,  200  kilos. ;  (3)  same 
as  (2),  with  soluble  phosphoric  acid,  50  kilos.,  as  Spodium  superphos- 
phate    (44"  same  as  (2),  with  phosphoric  acid,  500  kilos.,  as  Redonda 
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phospliate.  The  crop  was  winter  rye.  The  application  of  nitrate 
alone  gave  a  very  satisfactory  increase,  whilst  phosphoric  acid  in 
t)oth  forms  gave  a  still  greater  increase.  The  superphosphate  gave 
rather  more  straw  and  less  grain  than  the  Redonda  phosphate ;  but, 
■on  the  whole,  the  effect  of  both  manures  may  be  considered  equal. 

N,  H.  J.  M. 
Pigeon  Manure.  By  Bernhard  Schulze  (Bied.  Gentr.,  1895,  24. 
590—591  ;  from  Der  Landtvirt,  1895,  No.  51,  301).— The  value  o'i' 
pigeon  manure  depends  on  the  amount  of  water  and  sand  which  it 
contains,  and  on  the  very  variable  amounts  of  nitrogen,  phosphoric 
acid,  and  potash.  The  following  percentage  results  were  obtained 
from  40  samples. 

Water.  N.  P2O5.  KjO. 

3-80— 40-00       1-47— 5-04       1-00— 2-77       0-71— 2-57 
Averages..         21-0  2-53  1-79  1-46 

As  much  as  43'3  per  cent,  of  sand  was  found.  N.  H.  J.  M. 
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New    Method    of    Quantitative    Spectrum    Analysis.      By 

•Gkrhard  Kru'ss  and  H.  Kittiss  (Zeit.  anorg.  OAem.,  1895,  10,  31 — 43). 
— According  to  Lambert,  if  a  ray  of  monochromatic  light  is  passed 
through  a  layer  of  thickness  m,  and  its  luminosity  is  reduced  Ijiith  by 
£1  layer  of  unit  thickness,  the  original  luminosity  J  becomes  J'  = 
.J/?i'".  Assuming  that  the  reduction  in  luminosity  is  the  same  for  a 
layer  of  solution  of  thickness  m  and  concentration  c  as  for  a  layer  of 
'thickness  c  and  concentration  m,  and  that  the  luminosity  is  reduced 
1/nth  by  a  layer  of  thickness  1  and  concentration  1,  then  J'  =  Jjn"*". 
Placing  n^'"^  =  x  we  get  log  x  =  mc  log  n,  or  if  ic  =  10,  a  condition 
that  can  be  realised  by  so  arranging  the  experiment  that  tae 
luminosity  of  the  light  used  is  reduced  to  1/lOth  of  its  original 
Talue  by  absorption  in  the  solution, 

_  1 


in  log  n 

It  is  evident  that  w  is  a  constant  for  one  and  the  same  substance, 
:and  represents  what  may  be  termed  the  specific  absorptive  power  of 
that  substance.  The  constant  k  may  be  taken  to  represent  the 
.qnantity  1/log  n,  and,  therefore,  c  =  kim.  If  k  has  been  determined 
by  observation  with  a  solution  of  known  concentration,  it  will  only  be 
necessary  to  determine  the  thickness  of  the  layer,  m,  of  a  similar 
solution  of  unknown  concentration,  required  to  reduce  the  luminosity 
to  1/lOth  of  its  original  value,  in  order  to  find,  c,  the  concentration. 
The  authors  describe  a  new  spectrocolorimeter  with  the  aid  of  which 
.a  comparison  of  solutions  of  different  concentration  can  be  effected. 

H.  C. 
16—2 
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Separation  of  Minerals  of  High  Specific 
Gravity.  By  Samuel  L.  Penfteld  (ylmer.  J^ 
8ci.,  1895,  [3],  50,  446— 448).— A  description  i» 
given  of  a  better  form  of  apparatus  than  that 
previously  described  by  Penfield  and  Kreicler 
(Abstp.,  1894,  ii,  456),  to  be  used  in  the  separa- 
tion of  minerals  by  aid  of  Ketgers'  double  silver 
and  thallium  nitrate  (Abstr.,  1893,  ii,  294).  The 
tube  h,  containing  the  heavy  liquid  and  the 
material  to  be  separated,  fits  into  the  cap  c,  and 
has  its  lower  end  closed  by  the  stopper  a ;  the 
whole  is  placed  in  a  tube  d  in  hot  water.  As  the 
liquid  is  diluted,  the  successively  lighter  portions 
of  the  material  are  collected  from  the  cap  c.  For 
dealing  with  large  quantities  of  material,  the 
larger  cap  c'  is  used.  With  larger  amounts  of  thal- 
lium nitrate  (than  TINO3  :  AgNOg  =  1  :  1),  the 
density  and  melting  point  increase  until,  for  the- 
pure  salt,  sp.  gr.  =  4*94  and  m.  p.  =  about  250°.. 
As  Retgers'  liquid  acts  on  mineral  sulphides,  ifc 
cannot  be  used  for  their  separation.  The  specific 
gravity  of  the  separated  fragments  is  conveni- 
ently determined  by  weighing  in  water  in  a  small 
tube  suspended  from  the  balance  arm. 

L.  J.  S. 


New  Reagent  for  Bromine  and  Iodine^ 
By  J.  H.  Kastle  (Amer.  Chem.  J.,  1895,  17,. 
706 — 708). — Dichlorobenzenesulphonamide  liberates  bromine  and 
iodine  from  metallic  bromides  and  iodides,  and  can  be  used  either  in 
the  solid  state  or  in  carbon  bisulphide  solution;  ifc  is  recommended 
as  a  reagent  instead  of  chlorine  water,  but,  like  this,  excess  must  be 
avoided,  otherwise  iodine  trichloride  will  be  formed.  It  is  possible 
to  recognise  the  presence  of  iodine  in  solutions  containing  0*0000127  ' 
and  000000635  gram,  together  with  0*04  and  0"00036  gram  bromine 
respectively.  J.  B.  T. 

Quantitative  Separation  of  Bromine  and  Chlorine.  By  Stefak 
BuGARSZKY  {Zeit.  anorg.  Chem.,  1895,  10,  387— 397).— The  mixture  of 
chloride  and  bromide  is  treated  with  from  50  to  lUO  c.c.  of  one-tenth 
normal  potassium  hydrogen  iodate  (according  to  the  amount  of 
bromine  present),  then  with  10  c.c.  of  sulphuric  acid  (20  per  cent,  by 
volume),  and  the  whole  made  up  with  water  to  200  c.c.  and  boiled  in 
a  -J-litre  flask  until  the  volume  is  reduced  to  60 — 80  c.c,  whereby  the- 
liberated  bromine  and  iodine  are  evolved.  The  residue  in  the  flask  is^ 
made  up  to  100  c.c.  Half  of  this,  diluted  to  100  c  c,  is  treated  with  a 
little  potassium  iodide  and  titrated  with  1/lOfch  normal  sodium> 
thiosulphate.  The  amount  of  bromine  is  then  calculated  from  the- 
quantity  of  iodic  acid  used  up  by  the  oxidation. 

The  remaining  half  of  the  100  c.c.  is  treated  with  sulphurous  acid 
to  r.educe  the  iodic  acid,  the  hydrogen  iodide  decomposed  by  sodiunk 
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nitrite,  the  solation  then  boiled  until  all  the  iodine  is  expelled,  and 
the  chlorine  estimated  by  Volhard's  method.  The  results  are  fairly 
accui'ate.  Instead  of  determining  the  chlorine  separately,  the  total 
amount  of  chlorine  and  bromine  can  be  estimated  by  Volhard's 
method,  and  then  the  bromine  estimated  by  the  abo7e  method. 

E.  C.  R. 

Estimation  of  Sulphurous  Anhydride  and  Sulphuric  acid 
in  the  Products  of  Combustion  of  Goal  Gas.  By  Maximiliano 
Dennsted'J' and  C^sar  Ahkens  {Zeit.  ayial.  Ghem.,  1896,  35,  1 — 10). — 
The  authors  have  repeated  the  work  of  Uno  Collan  (Abstr.,  1895,  ii, 
368),  with  the  following  modification.  A  flask  of  11  litres  capacity  was 
fitted  with  a  cork,  through  which  passed  three  tubes.  One  of  these, 
reaching  to  the  bottom,  was  recurved  and  furnished  with  a  jet  for 
burning  the  gas  ;  a  second  served  for  the  admission  of  purified  air  ; 
and  the  third  was  connected  with  a  long  Liebig's  condenser  sloping 
upwards.  To  the  upper  end  of  the  condenser  there  was  attached  a 
Drehschmidt's  absorption  apparatus,  with  a  Bunsen  pump  for  aspi- 
rating a  current  of  air  through  the  whole  system.  It  was  assumed 
that  the  sulphuric  acid  formed  would  be  retained  in  the  flask  and 
condenser,  the  sulphurous  anhydride  alone  passing  into  the  absorption 
apparatus.  The  results  obtained  were  much  more  concordant  than  those 
of  Oollan,  but  the  amount  of  sulphurous  anhydride  calculated  from 
tlie  chromic  acid  reduced  was  only  (on  the  average)  SO  per  cent., 
whilst  that  found  gravimetrically  in  the  absorbing  liquid  was  92' 5  per 
cent,  of  the  whole.  Seven  flasks  moistened  with  water,  were  then 
interposed  between  the  condenser  and  the  absorption  apparatus. 
Sulphuric  acid,  to  an  average  amount  of  0*5  per  cent.,  condensed  in 
•each  of  these  flasks.  The  irregularities  in  the  results  seeming  to  b3 
connected  with  variations  in  the  air  supply,  the  experiment  was  made 
of  varying  the  relation  of  the  sulphur  to  the  oxygen  by  replacing  the 
air  by  pure  oxygen  in  one  series  of  experiments,  and  in  another 
increasing  the  sulphur  by  vaporising  into  the  gas  a  known  quantity 
of  carbon  bisulphide.  With  the  oxygen  atmosphere  as  much  as 
37  per  cent,  of  the  sulphur  was  directly  burnt  to  sulphuric  acid, 
whilst  the  addition  of  the  carbon  bisulphide  caused  an  increase  in  the 
proportion  escaping  as  sulphurous  anhydride. 

These  facts  are  regarded  as  indicating  that  although  sulphurous 
anhydride  is  the  chief  direct  product  of  the  combustion,  it  neverthe- 
less, when  dift'used  through  an  excess  of  atmospheric  air,  continues  to 
oxidise  until  it  is  wholly  converted  into  sulphuric  acid.  The  inju- 
rious effects  in  rooms  where  coal  gas  is  burnt  are  therefore  in  no  way 
■diminished  by  the  fact  that  the  sulphuric  acid  is  formed  at  a  distance 
from  the  flame,  instead  of  in  the  flame  itself.  M.  J.  S. 

Estimation  of  Nitrogen  in  Peruvian  Guano.  By  Heiber 
{Landw.  Versiichs-Stat.,  1895,  46,  407 — 408). — The  nitrogen  in  several 
samples  of  guano  was  determined  by  the  Jodlbauer  method,  and  by 
the  washing  out  process.  The  guano  was  mixed  with  2  parts  cf 
gypsum,  and  the  acid  (containing  40  grams  of  phenol  per  litre)  added 
gradually,  keeping  well  cooled  ;  zinc  dust  was  gradually  added  in 
small  quantities.     Loss  of  nitric  oxide  and  of  nitrophenol  was  thus 
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avoided.  When  all  the  zinc  dust  (3  grams)  had  been  added,  the 
whole  was  kept  for  a  long  time,  after  which  20  c.c.  of  strong  sulf)li- 
nric  acid  and  mercnrj  (2  grams)  were  added,  and  the  decomposition 
proceeded  with. 

In  the  washing  out  method,  the  separation  of  the  soluble  and 
insoluble  portions  was  carried  out  in  the  usual  manner  with  5  grams 
of  guano.  The  filtrate  was  made  up  to  500  c.c,  of  which  100  c.c, 
was  treated  with  caustic  soda,  iron  dust,  and  zinc  dust,  and  distilled 
after  some  hours. 

The  results,  unlike  those  obtained  by  Haselhoff  (Abstr.,  1895,  ii^ 
138),  showed  that  the  Jodlbauer  method  gave  the  higher  percentages,- 
owing  probably  to  the  fact  that  such  compounds  as  guanine  and  uric 
acid  are  not  decomposed  by  dilute  soda.  N.  H.  J.  M. 

Kjeldahl's  Method  and  Platinochlorides.    By  W.  yax   Dam 

{Rec.  Trav.  Ghim.,  1895,  14,  217— 226).— Delepine  (Abstr.,  1895,  ii, 
290)  has  shown  that  the  percentage  of  nitrogen  in  certain  platino- 
chlorides, as  estimated  by  Kjeldahl's  method,  falls  considerably  below 
the  theoretical  value.  The  author  confirms  this,  and  shows  that  by 
prolonging  the  heating  and  applying  Gunning's  modification  of  the 
method,  the  results  are  not  improved.  When  Wilfarth's  modification 
is  employed  (addition  of  a  drop  of  mercury),  the  platinochlorides  of 
several  amines  were  found  to  yield  satisfactory  values  for  the  per- 
centage of  nitrogen.  Even  under  these  circumstances,  however, 
ammonium  platinochloride  yields  low  results.  The  last-mentioned 
compound  gives  theoretical  values,  as  do  the  platinochlorides  of  all 
the  amines  tried,  when  a  little  zinc-dust  is  added  to  the  concentrated 
sulphuric  acid  during  the  heating  therewith. 

Ethylaniine  aurochloride  and  ethylamine  mercurochloride  give 
good  results,  both  by  Gunning's  modification,  and  also  by  that  of 
Wilfarth.  The  author  has  demonstrated  that  the  whole  of  the  nitro- 
gen is  evolved  as  such  when  ammonium  platinochloride  is  heated 
with  concentrated  sulphuric  acid  for  five  hours.  A.  R.  L. 

Toxicological  Estimation  of  Phosphorus.  By  PrEXRo  Spica 
(Chem.  Centr.,  1895,  i,  562;  from  Boll.  Farm.,  1895,  2).— After  a 
portion  of  the  material  has  been  qualitatively  tested  by  Mitscherlich's 
process,  the  remainder  is  treated  as  follows.  It  is  put  into  a  flask 
which  is  connected  with  a  carbonic  acid  apparatus  ;  the  flask,  after 
the  air  has  been  expelled,  is  gently  heated  on  a  sand  bath,  and  the 
volatile  products  are  passed  through  three  Peligot  tubes  charged  with 
a  neutral  solution  of  silver  nitrate.  To  see  whether  all  the  phosphorus 
has  passed  over,  the  tubes  are  replaced  by  fresh  ones  ;  six  to  eight 
hours  heating  generally  suffices  to  expel  all  the  phosphorus. 

The  silver  solution  is  oxidised,  and,  after  precipitating  the  silver, 
the  phosphoric  acid  is  estimated  by  means  of  molybdate  solution. 
The  residue  in  the  flask  may  still  contain  phosphorus  in  an  incomplete 
state  of  oxidation,  and  capable  of  yielding  hydrogen  phosphide. 
Zinc  is  therefore  added,  and  also  dilute  sulphuric  acid  a  little  at  a 
time,  so  as  to  keep  up  a  feeble  current  of  hydrogen  for  about  six 
days.     All  this  time,  a  current  of  carbonic  anhydride  is  also  passed ; 
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the  gases  are  passed  through  Peligot  tubes  charged  with  silver 
nitrate  solution,  and  should  any  precipitate  form  it  is  treated  as 
before.  L.  de  K. 

Testing  for  Arsenic  in   the  Presence  of  Selenium.    By  L. 

DA.WYDOW  {Ghem.  Gentr.,  1895,  i,  811  ;  from  Ghem.  Zeit.  Rep.,  19,  70). 
— The  presence  of  selenium  interferes  with  Marsh's  test,  and  also 
with  Bettendorf's  stannous  chloride  test,  and  if  present  in  large 
quantities,  the  first  may  fail  altogether.  The  author  Irecommends 
precipitating  both  arsenic  and  selenium  by  means  of  hydrogen  sulph- 
ide, and  then  acting  on  the  mixed  sulphides  with  ammonium  carbonate. 
The  arsenical  solution  may  then  be  further  tested.  L.  de  K. 

Decomposition  of  Silicates  by  Boric  acid.  By  Paul  Jannasch 
(Ber.,  1895,  28,  2822— 2823).— Silicates  may  readily  be  brought 
into  condition  for  analysis  by  fusion  with  boric  acid.  The  boric  acid 
is  removed  by  repeatedly  evaporating  the  solution  with  hydi^ochloric 
acid  and  methylic  alcohol.  A.  H. 

Estimation  of  Argon.  By  Th.  Schloesing,  jun.  (Gompf.  rend., 
1895,  121,  525 — 528). — The  author  describes  an  arrangement  of  an 
ordinary  mercury  pump  for  passing  a  comparatively  small,  measured 
volume  of  nitrogen,  containing  argon,  repeatedly  through  a  tube  con- 
taining heated  magnesium.  The  last  traces  of  argon  are  swept  out 
of  the  tubes  at  the  close  of  the  operation  by  means  of  carbonic 
anhydride,  and,  before  measuring  the  gas,  any  traces  of  nitrogen  or 
of  combustible  gases  are  removed  by  sparking  with  oxygen  in  pres- 
ence of  potash,  the  excess  of  oxygen  being  afterwards  absorbed  by 
phosphorus  (compare  this  vol.,  ii,  166).  C.   H.  B. 

Estimation  of  Calcium  and  Magnesium  Carbonates  in  Soil. 

By  Robert  Mauzelius  and  Albert  Vesterberg  {Bied.  Gentr.,  1895, 
24,  583 — 584 ;  from  Bedogbrelse  f.  verksamheten  vid  TJUuna  Landt- 
hruhsinst.  dr,  1894.  Upsala,  1895,  62 — 71). — Extraction  of  calcium 
and  magnesium  carbonates  with  hydrochloric  acid,  and  precipitation 
gives  too  high  results.  Carbonic  anhydride  was  determined  in 
i6  loamy  soils  (0'05  to  18'13  per  cent,  of  CO2)  with  a  modi6ed 
Fresenius'  apparatus,  and  also  the  amount  of  lime  and  magnesia 
extracted  by  0*9  to  1  per  cent,  hydrochloric  acid.  The  carbonic 
anhydride  represented  by  the  lime  and  magnesia  so  determined, 
exceeded  that  actually  found  by  025  to  085  per  cent.  The  results 
show  that  the  amounts  of  readily  decomposed  zeolithic  lime  com- 
pounds in  soils  are  too  great  to  be  neglected,  especially  in  the  case 
of  soils  poor  in  lime.  In  exact  estimations,  the  carbonic  anhydride 
should  also  be  determined. 

By  increasing  the  strength  of  the  acid  to  4  per  cent.,  much  more 
lime  and  magnesia  were  dissolved.  N.  H.  J.  M. 

Volumetric  Estimation  of  Lead.  By  Allerton  S.  Cushmax 
and  J.  Hates-Campbell  (/.  Amer.  Ghem.  Soc,  1895,  17,  901 — 904).— 
Various   methods  for  the  volumetric  estimation  of  lead  have  been 


220  ABSTRACTS  OF  CHEMICAL  PAPERS. 

tried.  A  modified  form  of  Schwartz-Dielile's  method  (Absfcr.,  1880, 
752)  is  suggested.  After  the  lead  chromate  has  been  filtered  off, 
the  excess  of  dichromate  in  solution  is  titrated  by  means  of  a 
standardised  solution  of  ferrous  ammonium  sulphate,  using  potassium 
feiTricjanide  as  an  indicator,  under  exactly  the  same  conditions  as 
observed  in  standardising  dichromate  solutions.  The  results  obtained 
are  a  trifle  low.  Low's  method  (/.  Anal.  Chem.,  6,  12)  gave  too  hi^h 
Jesuits.  Knight's  modification  of  Hempel's  method  (ibid.,  6,  11) 
did  not  yield  concordant  results.  J.  J.  S. 

Electrolytic  Separations.  By  Edgar  F.  Smith  and  Daniel  L. 
Wallace  (J.  Amer.  Ghem.  Soc,  1895,  17,  612 — 615). — Mercury  may 
be  electrolytically  separated  from  cadmium ;  gold  from  cobalt, 
arseuic,  copper,  zinc,  and  nickel ;  silver  from  zinc,  nickel  and  cobalt, 
be  operating  at  65°  in  j^resence  of  potassium  cyanide. 

With  a  current  of  0'02 — 0*08  ampere  for  mercury,  O'l  for  gold, 
and  0'04  for  silver,  the  deposition  of  the  metal  is  generally  complete 
in  3 — 3|  hours.  L.  de  K. 

Separation  of  Manganese  from  Zinc  in  Ammoniacal  Solu- 
tion by  means  of  Hydrogen  Peroxide  under  Pressure.      By 

Paul  Jannasch  and  E.  von  Cloedt  (Zeit.  anorg.  Ghem.,  1895,  10, 
405 — 407). — A  weighed  quantity  of  manganese  and  zinc  salts  is 
dissolved  in  water  (20  c.c.)  and  glacial  acetic  acid  (10  c.c),  and 
pouied  into  a  cold  mixture  of  5  to  6  per  cent,  hydrogen  peroxide 
(30  c.c),  concentrated  ammonia  (60  c.c.)  and  water  (20  c.c).  The 
mixture  is  allowed  to  remain  for  1-^  hours  in  a  thick  walled  glass 
flask  closed  with  a  rubber  bung  and  capable  of  withstanding  pressure, 
and  is  then  heated  for  IJ  hours  at  the  temperature  of  boiling  water. 
The  precipitated  hydrated  manganese  dioxide  is  washed  with  ammonia 
and  then  with  hot  water ;  five  to  seven  washings  are  usually  suffi- 
cient to  remove  all  traces  of  zinc.  The  filtrate  containing  the  zinc  is 
evaporated  to  dryness  on  the  water  bath,  and  then  for  a  short  time 
at  120 — 130°  to  remove  the  last  trace  of  ammonium  acetate.  The 
residue  is  dissolved  in  water  and  dilute  hydrochloric  acid,  and  the 
zinc  precipitated  with  sodium  hydrogen  carbonate.  E.   C.  R. 

Separation  of  Iron  from  Beryllium.  By  Elizabeth  A.  Atkin- 
son and  Edgar  E.  Smith  (/.  Amer.  Ghem.  Soc,  1895,  17,  688—689). 
— The  authors  adopt  the  process  introduced  by  von  Knorre  (Abstr., 
1893,  ii,  500)  and  separate  the  iron  from  beryllium  by  means  of 
jiitroso-y3-naphthol.  The  iron  solution  containing  about  O'l  gram  of 
the  metal  is  diluted  to  about  200  c.c.  and  125  c.c.  of  a  solution  of  the 
reagent  in  50  per  cent,  acetic  acid  is  added  and  the  mixture  is  left  for 
24  hours.  The  iron  precipitate  is  then  collected  and  washed,  first 
with  50  per  cent,  acetic  acid  and  then  with  water  until  free  from 
soluble  matter.  Owing  to  the  slightly  explosive  nature  of  the  com- 
pound, it  is,  after  drying,  mixed  with  an  equal  bulk  of  powdered 
oxalic  acid  and  gradually  heated  until  the  carbon  is  burnt  off",  and 
the  iron  converted  into  oxide.  The  test-analyses  show  the  accuracy 
of  the  process.  L.  de  K. 
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Separation  of  Arsenic  from  Iron  and  Manganese.    By  Paul 

Jannasch  and  H.  Kammerer  {Zeit.  anorg.  Chem.,  1895,  10,  408 — 414  ; 
.see  also  Abstr.,  1895,  ii,  423). — Separation  of  iron  from  arsenic.  Am- 
monium iron  alum  (0*5 — 0*6  gram),  and  arsenious  anhydride  (0'25 — 0*3 
gram)  are  dissolved  in  3  c.c.  of  a  mixture  of  equal  volumes  of  con- 
•centrated  hydrochloric  and  nitric  acids  and  a  little  vrater,  and 
evaporated  to  dryness  ;  the  residue  is  dissolved  in  water  and  hydro- 
gen peroxide,  and  poured  into  a  mixture  of  sodium  hydroxide 
(5  grams)  water  (50  c.c.)  and  hydrogen  peroxide  (30  c.c).  The 
mixture  is  heated  to  boiling,  diluted  to  250—300  c.c.  and  filtered. 
'The  iron  precipitate  is  redissolved  in  dilute  nitric  acid  and  a  little 
hydrogen  peroxide,  and  ngain  precipitated  with  ammoniacal  hydro- 
gen peroxide.  The  filtrates  are  evaporated  in  order  to  expel  the  am- 
monia, acidified  with  nitric  acid,  allowed,  to  cool,  and  the  arsenic 
precipitated  with  ammonia  and  magnesium  chloride  and  weighed  as 
Mg2As207.     Manganese  and  arsenic  are  separated  in  a  similar  way. 

Separation  of  Iron  from  NicJisl,  Zinc,  and  Copper,  in  Hydrochloric 
■acid  Solution. — Ammonium  iron  alum,  and  nickel  ammonium  sulphate 
{0"5  gram  of  each)  are  dissolved  in  water  (25  c.c.)  and  concentrated 
iiydrochloric  acid  (6*7  c.c),  and  poured  into  a  mixture  of  ammonia, 
hydrogen  peroxide,  and  water.  The  mixture  is  heated  on  the  water 
bath,  and  the  iron  precipitate  washed  and  redissolved  in  dilute 
hydrochloric  acid  containing  hydrogen  peroxide,  and  then  again 
precipitated.  The  filtrates  are  evaporated  to  expel  the  ammonia, 
1  gram  of  hydroxylamine  added,  and  the  nickel  precipitated  with 
•excess  of  sodium  hydroxide.  The  separation  of  iron  from  zinc,  and 
iron  from  copper  is  carried  out  in  a  similar  manner.  The  preceding 
separations  are  more  easily  effected  when  acetic  acid  is  used  instead 
of  hydrochloric  acid,  since  in  the  evaporation  of  the  filtrates,  the  am- 
monium acetate  is  more  easily  volatilised.  E.  C.  R. 

Chromium  Estimations.  By  Johx  E.  Stead  (Chem.  Centr.,  1895,  i, 
•C23 — 624;  from  Journ.  Iron  and  Steel  Inst.) . — The  author  has  improved 
<jialbraith's  process  for  the  testing  of  chrome  steel.  The  sample  is 
-dissolved  in  dilute  sulphuric  acid,  filtered,  the  solution  diluted 
to  about  300  c.c,  and  heated  to  boiling.  Strong  solution  of 
potassium  permanganate  is  now  added  until  the  red  colour  is  per- 
manent for  10  minutes,  then  80  c.c.  of  10  per  cent,  hydrochloric 
.acid,  and  the  liquid  heated  until  decolorised;  150  c.c  of  water 
is  added,  about  100  c.c.  boiled  oif  to  expel  the  chlorine,  and  the 
ehromium  is  then  titrated.  The  residue  insoluble  in  dilute  sulphuric 
;acid  is  mixed  with  0*5  gram  of  a  mixture  of  200  parts  of  calcium 
oxide,  50  parts  of  potassium  carbonate  and  50  parts  of  sodium  car- 
bonate and  heated  to  intense  redness  for  half  an  hour  ;  the 
rchromium  is  afterwards  titrated  in  hydrochloric  acid  solution  with 
ferrous  sulphate  and  potassium  dichromate. 

Another  process  consists  in  dissolving  2  grams  of  the  sample  in 
hydrochloric  acid  ;  without  filtering,  the  liquid  is  nearly  neutralised 
-with  a  2  per  cent,  solution  of  sodium  hydroxide,  and  after  diluting 
to  300  c.c,  10  c.c.  of  a  5  per  cent,  solution  of  disodium  hydrogen 
f)hosphate  and  30  grams  of  sodium  thiosulphate  is  added.     After 
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boiling  to  expel  the  sulphurous  acid,  20  c.c.  of  a  saturated  solution 
of  sodium  acetate  is  added  aud  the  boiling  continued  for  5  minutes  ,-^ 
the  precipitated  chromium  phosphate  is  then  washed  with  a  2  per 
cent,  solution  of  ammonium  nitrate,  dried,  calcined,  and  fused  with. 
the  above  lime  mixture.  The  melt,  dissolved  in  30  c.c.  of  hydro- 
chloric acid  and  150  c.c.  of  water,  is  boiled  for  10  minutes  and 
titrated.  The  process  may  be  used  in  presence  of  vanadium.  In 
this  case,  the  chromium  must  be  titrated  by  means  of  ferrous  sulphate 
and  potassium  permanganate  in  presence  of  sulphuric  acid. 

L.   DE   K. 

Separation  of  Chromium  from  Manganese,  Iron,  and  Alu- 
minium. By  Paul  Jannasck  and  E.  von  Cloedt  (Zeit.  anorg.  Chem., 
1895,  10,  398 — 404). — Separation  of  Manganese  and  Chromium. — 
Manganese  ammonium  sulphate  and  ammonium  chrome-alum  (0'35 — 
04  gram)  are  dissolved  in  water  (50  c.c.)  and  concentrated  nitric- 
acid  (5  c.c.},  and  the  solution  poured  into  a  mixture  of  3  per  cent, 
hydrogen  peroxide  (40  c.c.)  and  soda  (1  :  5,  40  c.c).  The  mixtuie 
is  heated  to  boiling,  and  the  precipitate  of  hydrated  manganese  di- 
oxide washed  with  dilute  ammonia  containing  hydrogen  peroxide,, 
is  dissolved  in  nitric  acid  containing  hydrogen  peroxide,  and 
again  subjected  to  the  above  method  of  precipitation.  The  precipi- 
tate, which  contains  traces  of  soda,  is  redissolved  and  precipitated 
with  ammoniacal  hydrogen  peroxide,  then  dried,  and  heated  to  a 
constant  weight.  The  filtrates,  which  contain  the  chromium  as 
sodium  chromate,  are  concentrated  and  treated  with  hydrochloric 
acid  and  alcohol,  whereby  the  chromate  is  converted  into  chromium 
chloride  ;  and  the  solution,  freed  from  alcohol,  is  diluted,  treated  with 
bydroxylamine  chloride  (05  gram)  and  carefully  precipitated  with 
ammonia. 

Manganese  and  chromium  are  more  readily  separated  by  treating 
their  mixed  salts  under  pressure  with  ammoniacal  hydrogen  per- 
oxide, whereby  only  one  precipitation  is  necessary.  The  solution, 
of  the  salts  mixed  with  6  per  cent,  hydrogen  peroxide  (80  c.c.)  and 
concentrated  ammonia  (30  c.c.)  is  allowed  to  remain  a  short  time  in 
a  thick-walled  glass  flask  closed  with  an  india-rubber  stopper,  and  is- 
heated  for  1 — 2  hours  at  the  temperature  of  boiling  water ;  the- 
flask  is  then  opened,  and  the  precipitate  washed  and  treated  as  pre- 
viously described.  It  is  most  essential  to  use  6  per  cent,  hydrogen 
peroxide,  as,  if  weaker  solutions  are  employed,  the  precipitate  con- 
tains chromium.  Iron  and  chromium  are  easily  separated  in  the  same- 
way. 

Aluminium  and  chromium  are  separated  in  a  similar  way,  but 
pressure  is  not  necessar3\  5 — 6  per  cent,  hydrogen  peroxide  is  usedy 
and  after  the  mixture  has  been  allowed  to  remain  1 — 2  hours  in  the 
cold,  it  is  heated  until  all  but  the  last  traces  of  ammonia  are  removed.. 
The  precipitate  of  aluminium  hydroxide  must  be  washed  with  great 
care.  •  E.  C.  R. 

Warning  against  the  Use  of  Fluoriferous  Hydrogen  Peroxide 
in  Estimating  Titanium.  By  William  F.  Hillebrand  (/.  Amev. 
Chem.  Soc.y  1895,  17,  718 — 719). — In  estimating  titanic  acid  coloro- 
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metrically,  tbe  liyclrogen  peroxide  employed  must  be  free  front 
fluorine  compounds,  as  even  a  minute  amount  will  weaken  the  yel'ow 
coloration,  or  even  entirely  prevent  its  formation.  L.  de  K. 

Electrolytic  Estimation  of  Ruthenium.  By  Edgar  F.  Smith 
and  Harry  B.  Harris  (/.  Amer.  Ghem.  Soc,  1895,  17,  652—654).— 
The  authors  have  found  that  ruthenium  may  be  conveniently  de- 
posited by  electrolysis  best  in  presence  of  acid  sodium  phosphate. 
Sodium  acetate  may  also  be  used,  but  the  deposit  is  then  inclined  to 
be  spongy. 

The  platinum  dish  in  which  the  decomposition  is  carried  out  must 
be  coated  inside  ^vith  copper.  If  the  amount  of  ruthenium  does  not 
much  exceed  0'05  gram,  a  current  of  O'Ol — 0*05  ampere  acting  for 
about  six  hours  will  suffice.  E^uthenium  may  be  thus  separated  from 
iridium.  L.  de  K. 

Testing  Ethereal  Oils.  By  Eduard  Hirschsohn  (Chem.  Oentr.^ 
1895,  i,  695—696 ;  from  PJiarm.  Zeit  Russ.,  34,  97—102,  113—119). 
— Two  kinds  of  oil  of  thyme  exist ;  when  distilling  samples  of 
the  first  group,  the  first  two  distillates  measure  over  70  per  cent.^ 
of  which  nearly  13  per  cent,  is  soluble  in  2—4  vols,  of  70  per  cent, 
alcohol,  whilst  the  second  group  yields  62  per  cent,  of  the  first  two- 
distillates,  12 — 31  per  cent,  of  which  is  soluble.  The  different  fractions- 
give  different  colour  reactions,  showing  that  the  commercial  oils  vary 
in  constitution. 

Oil  of  patchouli  should  dissolve  in  an  equal  bulk  of  90  per  cent, 
alcohol ;  if  not,  adulteration  with  copaiba  may  be  suspected. 

Oils  of  rosemary  of  French,  Italian,  and  Spanish  origin  all  give  th&- 
iodol  reaction.  When  distilling  the  French  samples,  the  first  two- 
fractions  amounted  to  62—68  percent.,  and  the  last  fractions  to  20 — 
27  per  cent. ;  the  first  fraction  is  soluble  in  3  vols,  of  90  per  cent, 
alcohol,  and  the  last  fractions  give,  with  bromoform  and  acetic  acid,. 
a  strong  reaction.  Of  Italian  samples,  the  first  distillate  amounts  to- 
46  per  cent,  soluble  in  10  vols,  of  80  per  cent,  alcohol ;  the  first  two 
distillates  amount  to  78  per  cent.  The  first  distillates  of  the  Spanish 
oils  are  more  soluble  in  80  or  70  per  cent,  alcohol.  L.  de  K. 

Estimation  of  Simple  Cyanides  in  the  Presence  of  Com- 
pound   Cyanides    and    certain   other   Substances.     By   J.   E. 

Clennell  (Chem.  Neivs,  1895,  72,  227— 229).— The  iodine  method  i^ 
not  seriously  interfered  with  by  ferrocyanides,  ferricyanides,  or  thio-^ 
cyanates,  but  with  the  silver  nitrate  method  the  first  salts  render  the 
results  somewhat  too  high  ;  the  second  salts  have  the  reverse  effect^ 
and  the  third  salts  render  the  end  reaction  obscure.  In  the  presence 
of  zinc,  neither  method  is  trustworthy,  so  that  the  total  cyanide  and 
zinc  must  then  be  determined.  The  zinc  is  determined  by  adding  a 
know^n  excess  of  standard  ferrocjanide,  acidifying  and  titrating  tho 
unexhausted  residue  with  permanganate  ;  in  the  absence  of  sub- 
stances which  react  with  iodine,  the  total  cyanide  may  be  estimated 
in  neutral  or  neutralised   solutions  containing  both  simple  cyanides- 
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.  and  zinc  double  cyanide  by  adding  excess  of  ferrocyanide,  and  titrat- 
ing with  standard  iodine.  D.  A.  L. 

Technical    Analysis    of   Cyanide   Working   Solutions.    By 

William  Bettel  (Ghem.  News,  1895,  72,  286 — 287). — The  methods 
apply  to  the  McArthur-Forrest  working  solutions  containing  zinc. 
Free  cyanide  is  estimated  by  titrating  50  c.c.  with  silver  nitrate  to 
faint  opalescence  or  precipitate;  this  will  indicate  (if  sufficient  feri'o- 
cyaiiide  is  present  to  form  a  flocculent  precipitate  of  zinc  ferrocyanide) 
the  free  cyanide  and  cyanide  equal  to  7*9  per  cent,  of  the  potassium 
zinc  cyanide  present.  Hydrocyanic  acid  is  estimated  in  50  c.c.  by 
adding  sodium  or  potassium  hydrogen  carbonate  and  titrating  as  for 
free  cyanide.  Double  cyanides  are  estimated  by  adding  excess 
of  caustic  soda  to  50  c.c.  of  the  solution,  then  a  few  drops  of  10  per 
cent,  potassium  iodide,  and  titrating  with  silver  nitrate  to  opal- 
escence. On  deducting  the  free  cyanide  and  hydrocyanic  numbers, 
the  result  is  potassium  cyanide  due  to  double  cyanide,  the  quantity 
of  which  may  be  obtained  by  multiplying  by  0'9493  and  adding  7'9  for 
every  92"1  parts  of  potassium  zinc  cyanide  indicated.         D.  A.  L. 

Estimation  of  Rosin  Oil  in  Mineral  Oil.  By  J.  Klimo^^t 
(Ghem.  Gentr.,  1895,  i,  563  ;  from  Ghem,  Rev.  Fett  Harz-Licl,  1895, 
.10,  4 — 5). — The  author  applies  his  bromine  process  (Abstr.,  1895, 
ii,  91).  Rosin  oils  give  an  average  turpentine  number  (loc.  cit.)  of 
-51 ;  mineral  lubricating  oils  of  only  about  five.  The  amount  of  rosin 
oil  may,  therefore,  be  estimated  by  the  aid  of  the  equations  51ic/100 
+  6y/100  =  a  and  x-\-i/  =  100,  in  which  a  represents  the  turpentine 
number  of  the  sample,  x  the  percentage  of  rosin  oil,  and  y  the 
amount  of  mineral  oil.  L.  de  K. 

Estimation  of  Total  Solids  and  Alcohol  in  Wine  by  an 
•Optical  Method.  By  E.  Riegler  (Zeit.  anal.  Ghem.,  1896,  35, 
27 — 31). — The  refractive  index  of  a  wine  maybe  regarded  as  consisting 
of  three  parts — a,  that  due  to  the  water;  6,  that  due  to  the  solids; 
c,  that  due  to  the  alcohol.  The  presence  of  each  gram  of  alcohol 
in  100  c.c.  of  the  wine  causes  an  increase  of  000068  in  the  index 
of  refraction.  In  the  wine  freed  from  alcohol,  each  gram  of  solids 
raises  the  index  by  0'00145  (extremes  observed  are  000137  and 
•0*00150).  A  quantity  of  the  wine  (25  c.c),  measured  in  a  flask, 
is  evaporated  on  the  water  bath  to  about  8  c.c,  returned  to  the 
flask,  and  made  up  with  distilled  water  to  the  original  volume. 
The  refractive  index  (a +  6)  of  the  resulting  solution,  that  of  the 
original  wine  (N),  and  that  of  distilled  water  (a)  are  then  deter- 
mined after  the  three  liquids  have  been  brought  to  exactly  the 
.same  temperature  by  plunging  them  into  a  vessel  of  water  of  the 
temperature  of  the  workroom.  Pulf rich's  refractometer  (Zeit.  anal. 
Chem.,  28,  81)    gives   results  to  the    5th    decimal   place  with   ea.se 

and   rapidity.       Then   — ""-^^    ^    gives    grams    of   alcohol,    and 
cvcciA^  ^  grams  of  solids  per  100  c.c.  of  wine.     From  the  exami- 
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nation  of  a  single  sample  of  beer,  tlie  constants  seem  to  be  the  same 
for  beer  as  for  wine.  M.  J.  S. 

The  Cyano-cupric  Estimation  of  Glucose.  By  Alfred  W. 
Oerraed  (Fharm.  J.  Trans.,  1895,  [3],  25,  913).— The  author  has- 
improved  the  formula  for  his  cyano-cupric  test  for  glucose,  and  now 
adopts  the  following.  To  10  c.c.  of  Fehling's  solution,  heated  to  boil- 
ing in  a  porcelain  dish,  a  5  per  cent,  solution  of  potassium  cyanide  is- 
gradually  added  until  only  a  very  faint  blue  colour  remains.  Another 
10  c.c.  of  Fehling's  solution  is  now  added,  and  while  the  mixture  is 
kept  boiling,  the  solution  of  sugar  or  urine  is  run  in  slowIy'"from  a 
burette  until  the  blue  colour  disappears.  The  volume  of  liquid 
required  will  contain  0*05  gram  of  glucose.  R.  E». 

Analysis  of  Urine.  Estimation  of  small  Quantities  of  Sugar- 
by  means  of  Nylander's  Bismuth  Solution.  By  Georg  Buchner 
(Ghem.  Centr,,  1895,  i,  303  ;  from  Munch,  med.  Wochschr.,  41,  991).— 
The  bismuth  solution  should  be  added  to  the  urine  in  the  proportion 
of  1 — 10.  Ammonium  carbonate  in  large  quantity,  albumin,  rhubarb, 
senna,  salol,  antipyrine,  turpentine,  or  other  drugs  likely  to  yield 
compounds  with  glycuronic  acid,  must  be  absent.  The  test  will  dis- 
tinctly show  the  presence  of  0"025  per  cent,  of  sugar  by  the  grey 
colour  of  the  phosphatic  precipitate.  The  author  has,  however, 
noticed  urines  which  give  this  reaction,  although,  when  examined  by 
the  phenyl  hydrazine  test,  they  were  found  to  contain  no  sugar.  The 
reaction  with  the  bismuth  was  here  probably  caused  by  the  presence- 
of  uroerythrin  which  occurs  in  abnormal  quantity  in  the  urine  of 
persons  suffering  from  fever,  rheumatism,  liver  complaints,  or  diar- 
rhoea, and  also  often  contains  an  increased  amount  of  uric  acid, 
creatinine,  and  colouring  matters.  The  greyish  colour  of  the  phos- 
phatic precipitate  can  only  be  taken  as  an  indication  of  the  presence 
of  sugar  when  a  pure  white  deposit  is  obtained  after  boiling  with 
aqueous  potash.  L.  de  K, 

Estimation  of  Sugar  in  Preserved  Fruits.  By  Jos.  Mayrhofer 
(Chem.  Gentr.,  1895,  i,  898 — 899  ;  from  Forsch.-Ber.  Lebensm.  u.  Hyg., 
1895,  75 — 79). — The  author  states  that  the  official  method  for  the- 
detection  of  glucose  in  jams  is  not  trustworthy,  and  proposes  a 
modification.  The  sugar  mixture  is  inverted  and  titrated  w^th 
Fehling's  solution,  and  the  result  calculated  as  cane  sugar,  from 
which  the  polarisation  is  then  calculated.  If  glucose  is  present,  the 
calculated  polarisation  will  be  more  than  the  observed,  and  5  percent, 
of  this  substance  may  thus  be  detected.  L.  de  K. 

Estimation  of  Cane  Sugar  in  Malt.  Bv  Ed.  Jalowetz  (Ghem.. 
Gentr.,  1895,  i,  934;  from  Zeit.  angiu.  Ghem.,  1895,  208— 209).— The- 
actual  polarisation  of  the  solution  is  first  observed  in  the  20- cm.. 
tube  of  Laurent's  apparatus  ;  75  c.c.  is  then  heated  with  5  c.c.  of 
hydrochloric  acid  (sp.  gr.  1*88)  in  a  narrow  necked  100  c.c.  flask  at 
69 — 71°  for  10  minutes.  After  inversion,  1  gram  of  animal  charcoal 
is  added,  the  liquid  cooled  to  20°,   then  made  up  to  the  mark,  and^ 
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filtered.  The  filtrate  is  again  polarised,  and  due  allowance  made  for 
dilution.  The  amount  of  cane  sugar  in  100  c.c.  of  malt  infusion  is 
found  by  dividing  the  difference  in  the  two  polarisations  by  1*782. 

ij.  DE  K. 
Estimation  of  Formaldehyde.  By  M.  ItcAR  (Zeit.  anal.  Chem., 
1896,  35,  116—117;  from  Pharm.  ZeiL,  40,  611).— Formaldehyde 
may  be  estimated  by  treatment  with  an  aqueous  solution  of  aniline, 
when  methyl eneaniline,  C6H5-]S'!CH2,  is  precipitated,  and  may  be 
■collected,  dried  at  40°,  and  weighed.  A  more  expeditious  method 
consists  in  titrating  the  excess  of  aniline  in  the  filtrate,  using  Congo- 
red  as  indicator.  For  such  a  formaldehyde  solution  as  that  of  the 
■German  Pharmacopoeia,  400  c.c.  of  aniline  solution  (3  grams  of  aniline 
per  litre)  is  placed  in  a  flask,  and  1  c.c.  of  the  formaldehyde  solution 
radded  by  drops  with  shaking.  The  mixture  is  made  up  to  500  c.c, 
and,  after  some  time,  filtered.'  The  excess  of  aniline  is  then  esti- 
mated in  50  c.c,  taking  as  the  end  point  that  at  which  the  red  colour 
acquires  a  Btrong,  bluish  tone,  remaining  unaltered  on  the  further 
addition  of  a  small  quantity  of  acid.  The  original  aniline  solution  is 
similarly  titrated.  One  c.c  of  N/10  acid  corresponds  with  0003  gram 
•of  formaldehyde.  M.  J.  S. 

Estimation  of  Benzoyl  and  Acetyl  Groups.  By  Richakd 
Meyer  and  Heinkich  Meykr  (Ber.,  1895,  28,  2965 -2969).— About 
•0*5  gram  of  the  substance  is  placed  in  a  round-bottomed  flask  of 
250  c.c.  capacity,  30 — 50  c.c.  of  alcohol  is  added,  and  then  caustic 
potash  in  excess,  the  whole  being  heated  in  a  reflnx  apparatus 
until  the  hydrolysis  is  complete.  The  contents  of  the  flask  are  then 
acidified  with  a  strong  solution  of  phosphoric  acid,  and  distilled  with 
steam ;  after  1 — 1^  litre  has  passed  over,  each  successive  150  c.c  or 
«o  of  the  distillate  is  titrated  until  it  is  found  to  contain  no  more 
acid.  The  bulk  of  the  distillate  is  meanwhile  treated  with  a  drop  of 
rosolic  acid  and  a  measured  excess  of  N/IO  soda,  rapidly  concentrated 
in  a  platinum,  silver,  or  nickel  dish  over  a  spirit  burner  to  a  volume 
of  100 — 150  c.c,  and  the  excess  of  alkali  determined  by  titration 
"with  N/10  acid  in  boiling  solution.  The  results  obtained  are  a  little 
high,  0*5 — 10  c.c.  more  alkali  being  used  than  is  theoretically  neces- 
sary, owing  to  the  absorption  of  acid  during  evaporation.  The  caustic 
pntash  and  phosphoric  acid  used  must  not  contain  either  nitrous  or 
nitric  acid ;  a  little  potassium  chloride  in  the  potash  does  not  matter 
when  phosphoric  acid  is  used,  but  it  would  be  prejudicial  were  suU 
phuric  acid  used  instead,  as  hydrochloric  acid  would  then  be  set  free 
from  it. 

The  above  applies  to  the  estimation  of  benzoyl  groups.  Acetyl 
groups  can  be  estimated  in  the  same  way,  but  more  easily ;  the  distil- 
lation, which  can  be  stopped  when  the  distillate  is  no  longer  acid  to 
litmus  paper,  does  not  take  so  long;  phenolphthale'in  should  be  used 
as  an  indicator  in  the  titration.  C.  F.  B. 

Separation  of  Solid  and  Liquid  Fatty  acids.  By  Leonari> 
DK  KoNiNGii  (/.  Amer.  Chem.  Soc,  1895,  17,  740— 741).— Twitchell 
iihid.j  290)  has  attempted  to  show  that  Muter's  process  for  the  separa- 
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tion  of  solid  and  liquid  fatfcy  acids  is  erroneous  on  account  of  the 
slight  solubility  of  the  lead  salts  of  the  solid  fatty  acids  in  ether  and 
their  probable  greater  solubility  in  ether  containing  lead  oleate.  The 
iodine  figure  of  the  liquid  acids  is  also  said  to  be  erroneous,  chiefly 
•on  account  of  a  supposed  oxidation  which  occurs  Tvhen  applying 
this  method.  The  author  thinks  that,  when  present  in  fair  propor- 
tion, the  separation  of  the  liquid  from  the  solid  fatty  acids  by  the 
lead  ether  method  is  fairly  complete ;  the  iodine  figures  of  the  isolated 
fatty  acids  are  also  trustworthy,  and  the  danger  of  oxidation  is 
greatly  exaggerated.  L.  de  K. 

Estimation  of  Uric  acid  by  Fehling's  Solution.  By  E.  Rieglek 
(Zeit.  anal.  Chem.,  1896,  35,  31 — 34). — An  alkaline  solution  of  uric 
acid  boiled  with  Fehling's  solution  throws  down  cuprous  oxide,  the 
average  amount  of  copper  in  the  precipitate  being  0*8  gram  for  1  gram 
of  uric  acid.  The  extreme  values  in  10  experiments  were  0"7812  and 
0'8333  gram.  To  estimate  uric  acid  in  urine,  it  is  first  separated  in 
the  form  of  ammonium  urate  as  follows.  200  c.c.  of  urine  is  mixed 
with  10  c.c.  of  a  saturated  solution  of  sodium  carbonate,  and  after 
half  an  hour,  the  precipitate  of  phosphates  is  filtered  off,  and  washed 
with  about  50  c.c.  of  hot  water.  The  filtrate,  mixed  with  20  c.c.  of  a 
saturated  solution  of  ammonium  chloride,  is  stirred  well,  and  left  for 
five  hours.  The  precipitate  is  then  collected  on  a  small  filter,  washed 
with  50  c.c.  of  water,  and  then  rinsed  through  the  pierced  filter  with 
50  c.c.  of  water  into  a  300  c.c.  beaker;  60  c.c.  of  Fehling's  solution 
(30  c.c.  of  copper  sulphate  solution  containing  69  2  grams  of  the  crystal- 
lised salt  per  litre,  and  30  c.c.  of  alkaline  tartrate  solution  containing 
346  grams  of  sodium  potassium  tartrate,  and  250  grams  of  potassium 
hydroxide  per  litre)  is  added,  and  the  mixture  boiled  gently  for  five 
minutes.  After  thorough  subsidence,  the  liquid  is  filtered  through  a 
small  (9  cm.)  close  filter,  and  the  precipitate  thoroughly  washed  with 
hot  water.  It  is  then  dissolved  from  the  filter  by  20  c.c.  of  hot  nitric 
acid  of  I'l  sp.  gr.,  and  the  filter  washed  with  about  60  c.c.  of  water. 
The  solution  is  neutralised  with  powdered  dry  sodium  carbonate, 
until  a  slight  turbidity  is  produced  ;  the  turbidity  is  cleared  up  with  a 
few  drops  of  dilute  sulphuric  acid,  and  the  whole  made  up  to  100  c.c. 
25  c.c.  of  the  liquid  is  then  mixed  with  1  gram  of  potassium  iodide, 
and  after  10  minutes,  starch  paste  is  added  ;  the  liberated  iodine  is 
then  titrated  by  thiosulphate  solution,  made  by  diluting  126  c.c.  of 
N/10  solution  to  500  c.c.  1  c.c.  of  this  solution  corresponds  with 
0*002  gram  of  uric  acid.  M.  J.  S. 

Detection  of  Salicylic  acid  in  Beer.  By  R.  J.  L.  Schoefp 
(^Ned.  Tydschr.  Pharm,  SfX.,  7,  67 — 71). — The  process  generally 
•employed  is  to  agitate  the  acidified  sample  with  a  mixture  of  2  parts 
of  ether  and  1  part  of  light  petroleum,  as  ether  alone  also  dissolves 
colouring  matters.  The  author  found,  however,  that  when  applying 
the  well  known  ferric  chloride  test,  the  salicylic  acid  reaction  was 
■occasionally  obtained  with  samples  which  were  undoubtedly  free  from 
adulteration,  this  reaction  being  due  to  maltol,  a  substance  recently 
isolated  by  Brand  (Abstr.,  1894,  i,  270)  from  roasted  malt.      Maltol 
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does  not,  however,  give  any  particular  i^eaction  witli  Millon's  reagent^ 
whereas  salicylic  acid  gives  a  dark  red  coloration.  In  beer  analysis^ 
this  test  should  be  employed,  as  well  as  the  ferric  chloride  test. 

L.    DE    K. 

Examination  of  Oil  of  Bergamot.  By  Arthur  Borxtrager 
(Zeit.  anal.  Ghem.,  1896,  35,  35 — 38). — The  proportion  in  ber- 
gamot oil  of  the  linalol  acetate,  which  is  its  essential  odoriferous  con- 
stituent (Abstr.,  1892,  868),  beingr  fairly  constant,  namely,  34 — 43  per 
cr'nt,  according  to  Schimmel  and  Co.,  37*6 — 39'9  per  cent,  according- 
to  the  author,  an  estimation  of  its  amount  by  saponification  serves  to 
detect  the  presence  of  oil  of  turpentine,  the  most  usual  adulterant  of 
bergamot  oil.  About  2  grams  of  the  oil  is  cohobated  for  1 — 2  hours; 
with  20  c.c.  of  K'/2  alcoholic  potash,  and  titrated  back  with  N/2 
sulphuric  acid  and  phenolphth^ilein. 

The  oil  evaporated  on  the  wnter-bath  should  not  leave  more  than 
6  per  cent,  of  residue.  This  residue  contains  1 — 2  per  cent,  of  saponi- 
fiable  substances,  the  amount  of  which  should  be  deducted  when 
estimating  the  linalol  acetate.  A  large  percentage  of  non-volatile- 
saponifiabie  substance  would  point  to  the  addition  of  a  fatty  oil. 
Colophony  would  be  indicated  by  a  high  residue  containing  free  acids 
(abietic,  &c.),  the  genuine  oil  containing  only  traces  either  of  colo-^ 
phony  or  of  free  acid.  M.  J.  S. 

Estimation  of  Pat  in  Milk.  By  H.  Wrller  (Ghem.  Gentr.,  1895^ 
i,  898  ;  from  Forscli.  Ber.  uh.  Lehensm.,  1895,  80— 83).— 10  c.c.  of  the 
sample  is  poured  into  a  weighed  cylindrical  aluminium  tube  containing- 
about  3  grams  of  cotton  wool,  previously  extracted  with  ether.  The- 
exact  quantity  of  milk  is  found  by  revveighing  the  tube. 

After  drying  in  a  special  drying  apparatus,  the  total  solids  are 
obtained.  After  extracting  the  fat  in  a  suitable  extractor,  the  residue- 
is  again  dried  and  reweighed.  The  loss  represents  the  fat,  but  after 
evaporating  the  ether,  the  fat  may  be  also  directly  weighed. 

L.  DE  K. 

Rapid  Estimation  of  Fats  in  Milk :  a  new  Lactobutyrometer, 

By  Antonio  Longi  (Gazzetta,  1895,  25,  i,  441 — 451). — The  author 
describes  and  sketches  a  new  simple  form  of  lactobutyrometer,  which 
he  has  used  with  excellent  results  for  some  years  past. 

W.  J.  P. 

Examination  of  Lard  for  Impurities.  By  David  Wesso.y 
(/.  Amei'.  Chem.  Soc,  1895,  17,  723 — 735). — The  author  has  investi- 
gated most  of  the  published  physical  and  chemical  methods  for  the 
analysis  of  lard,  and  concludes  that,  unless  the  origin  of  the  sample 
is  known,  no  method  gives  satisfactory  results,  particularly  if  the 
amount  of  adulteration  is  small. 

If  cotton-seed  oil  is  suspected,  the  only  trustworthy  test  is  the  one 
based  on  the  iodine  absorption  of  the  liquid  fatty  acids,  but  it  must 
be  remembered  that  American  lard  differs  greatly  from  the  European 
ar(  iclo,  and  has  a  much  higher  iodine  absorption.  L.  de  K. 
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The  Atomic  Refraction  of  Oxygen.  By  Francesco  Andeklini 
(Gazzetta,  1895,  25,  ii,  127— 162).— The  author  has  determined  the 
refraction  equivalents  of  a  number  of  oxygen  compounds  of  different 
types,  for  the  hydrogen  lines  a,  ;3,  and  7,  and  gives  the  refraction  and 
dispersion  constants ;  the  results  for  the  ray  Ha  are  summarised  in 
the  appended  table.  The  methods  of  preparation  and  the  criteria  of 
purity  of  the  several  substances  are  given. 


t. 

P  ^H 

.  -  1 
d 

.  -  1 
+  2)d' 

Observed. 

Calculated. 

Observed. 

Calculated. 

T)i'ni*f>nirtTi  vl 

26-3° 

5-6 
20-0 
24-5 

6-2 
22-4 
16-9 
16-2 
14-9 
13-7 
23-3 
23-9 
26-7 
23-2 
16-6 
16-7 
17-4 
16-8 
20-4 
19-20 

9-9 
20-8 
14-9 
13  0 

7  0 

7-3 

7-7 

5-5 

19-4 
24-4 
18-4     I 

101  -53 

101  -78 

133-2 

163  -28 

162-9 

41-03 

40-97 

48-6 

48-55 

41-54 

51-80 

51-82 

82-66 

82-57 

52-59 

68-4 

82-8 

95-21 

34-10 

33-09 

51-86 

52-12 

109  •:i3 

108-14 

107 -55 

73  0 

73-0 

159-4 

51-0 

58-0 

138-1 

100-8 

100-8 

131-2 

161-6 

161-6 

41-6 

41-6 

49-2 

49-2 

42-4 

52-6 

52-6 

83-0 

83-0 

51-8 

67  0 

82-2 

95  0 

34-8 

34-6 

52-8 

52-8 

107-0 

104-2 

104-2 

68-6 

68-6 

151-6 

49-8 

58-4 

137-4 

i       60-28 
60-78 
79-76 

1      97-70 
97-49 
24-64 
24-59 
29-18 
29-14 
24-81 
31-39 
31-41 
49-85 
49-98 
31-62 
41-06 
49-6 
54-92 
20-37 
20-28 
31-10 
31-69 
63-04 
63-40 
63-56 
43-18 
42-91 
91-82 

30-83 

35-8 

81-37 

60-18 

60-18 

Dibutyryl      

78-42 

Isodivalervl         

96-66 

96-66 

y-Valerolactone 

»             

y-Isocaprolaclone 

»    ^          

Pyrotartario  anhydride. . 
Propionic  anhydride. .  . . 

,,                .... 
Isovaleric  anhydride. .  . . 

„               .... 
Propoin  

21-64 
21-64 
29-20 
29-20 
24-90 
31-54 
31-54 
49-78 
49-78 
31-28 

Butyroi'n   

40-4 

Isovalero'in 

49-52 

Diplienylmethane 

Succinic  anhydride 

Maleic  anhydride 

Lactide 

55-28 
20-35 
20  04 
31-04 
31  04 

Benzoic  anhydride 

Penzile 

62  -06 
60-48 

60-48 

Coumarin 

39  70 

39-70 

Phenolphthalein 

Dimethylfumaric    anhy- 

87-26 
29-16 

Terebic  acid 

35-50 

Triphenylmethane 

79-78 

Maleic,  dimethylfumaric,  and  benzoic  anhydrides,  benzile,  coumarin, 
and  triphenylmethane  were  examined  in  benzene,  lactide  and  terebic 
acid  in  acetone,  succinic  anhydride  in  acetic  acid,  and  pbenolphthalein 
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ill  alcoholic  solution ;  the  other  substances  mentioned  in  the  table 
were  examined  in  the  pure  liquid  state.  Dipropionjl,  dibutyryl,  and 
isodivaleryl  have  been  shown  to  be  really  dietbylacetylenic  dipropion- 
ate,  dipropylacetylenic  dibutyrate,  and  diisobutylacetylenic  diisovaler- 
ate  respectively  (Klinger  and  Schmitz,  Abstr.,  1891,  890;  Anderlini, 
this  vol.,  i,  202)  ;  the  molecular  refractions  are  therefore  calculated 
in  accordance  with  these  facts. 

The  difference  between  the  observed  and  calculated  values  of  the 
molecular  refraction  are  usually  too  great  to  be  ascribed  to  experi- 
mental error,  showing  that  the  refraction  constants  are  intimately 
affected  by  small  changes  in  constitution,  which  cannot  yet  be 
accurately  valued  owing  to  the  lack  of  experimental  data. 

W.   J.  P. 

Modified  form  of  Polarimeter  for  Chemical  Purposes.  By 
Hans  Heinhich  Laxdolt  (Ber.,  1896,  28,  3102— 3104).— The  author 
describes  a  form  of  apparatus  which  facilitates  the  examination  of 
rotatory  liquida  at  temperatures  extending  over  a  wide  range,  the 
substance  being  introduced  into  a  brass  tube  enclosed  in  a  jacket  con- 
structed of  sheet  brass  ;  a  vertical,  tubular  limb  of  small  bore  allows 
for  the  contraction  or  expansion  of  the  contents  of  the  brass  tube,  the 
inner  surface  of  which  is  gilded.  Moreover,  a  simple  lever  replaces 
the  micrometer  screw  for  the  purpose  of  controlling  the  anal3^ser, 
and,  by  employing  a  Lippich  polariser,  the  length  of  the  instrument 
is  reduced,  owing  to  the  fact  that  a  2-decimeter  tube  is  sufficiently 
long  for  most  purposes,  consequent  on  the  accuracy  with  which  the 
neutral  tint  may  be  observed.  M.  O.  F. 

Cause  of  Birotation.  By  Edmund  O.  von  Lippmann  (Ber.,  1896, 
29,  203 — 204). — The  author,  in  his  book,  Ghemie  der  Znckerarten, 
suggested  stereochemical  changes  as  the  cause  of  birotatiun  before 
either  Lobry  de  Brnyn  and  van  Ekenstein  (this  vol.,  i,  116),  or  Trey 
(ibid.,  ii,  139).  C.  F.  B. 

Loss  of  Energy  of  a  Battery  during  Electrolysis.  By  Hans 
Jahn  (Zeit.  physikal  Chem.,  1895,  18,  399— 425).— By  the  direct 
measurement  of  the  heat  developed  in  the  batiery,  and  the  calculation 
of  that  developed  in  the  circuit,  the  author  obtains  the  total  heat 
development  per  unit  current,  (I)  without,  (II)  with,  polarisation. 
The  difference  is  the  energy  necessary  for  the  decomposition  of  the 
corresponding  quantity  of  the  electrolyte,  from  which  that  necessary 
for  the  decomposition  of  the  milligram  equivalent  is  obtained,  and  the 
value  of  the  polarisation  is  deduced.  The  last  two  values  are  given 
(for  0°)  in  the  accompanying  table,  under  the  headings  w  and  p, 
dpjdt  being  the  heat  coefficient  (in  volts)  of  the  polarisation  between 
0°  and  40°,  at  which  temperatures  the  experiments  were  performed. 

The  values  for  the  polarisation  are,  in  all  cases,  markedly  higher 
than  those  obtained  by  other  methods.  The  difference  between  the 
heat  value  thus  obtained  and  the  heat  of  formation  of  the  electrolyte 
must  equal  the  heat  produced  in  the  decomposition  cell.  Owing  to 
the  Peltier  effect,  the  quantities  of  heat  produced  at  the  two  elec- 
trodes differ,  and  from  the  differences  actually  obtained  the  Peltier 
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Copper  sulphate  . . 

Zinc  sulphate 

Caclnuum  sulphate 
Copper  nitrate  . .  . . 
Lead  nitrate*  . .  . . 
Silver  nitrate*  . .  . . 


79  -86 
126  -88 
111-15 

81-31 


1-756 
2-790 
2-444 
1-788 
2-267 
1  -330 


(lj)/di. 


-0-00508 
-0-00524 
-0-00315 
-0-00465 
-0-00460 
-0  00382 


effect  is  determined,  in  the  case  of  copper  |  copper  sulphate,  zinc  |  zinc 
sulphate  and  cadmium  |  cadmium  sulphate  junctions,  the  values  so 
derived  agreeing  satisfactorily  with  those  calculated  from  the  thermo- 
electromotive  forces  of  the  junctions.  Next  is  calculated  the 
cathodic,  and  hence  the  anodic  polarisation,  the  values  for  the  latter 
being  somewhat  greater  for  sulphates  than  for  nitrates.  The  heat  of 
ionisation  of  the  metal  is  also  readily  obtained,  and  the  values  agree 
well,  as  would  be  expected,  with  the  heats  of  solution  of  the  metals 
in  dilute  nitric  or  hydrochloric  .acid.  L.  M.  J. 

Electrical  Conductivity  of  Salts  dissolved  in  Glycerol.    By 

Carlo  Cattanko  (Real.  Accad.  Lincei,  1893,  ii,  112 — 119). — In  con- 
tinuation of  his  work  on  the  electrical  conductivity  of  salts  dissolved 
in  water,  alcohol,  and  ether  (Beal.  Accad.  Torino,  1893),  the  author 
has  determined  the  conductivities  of  solutions  of  ammonium,  sodium, 
zinc,  barium,  and  ferric  chlorides,  and  potassium  bromide  and  iodide, 
in  glycerol  containing  2-5  per  cent,  of  water,  at  various  temperatures 
between  0°  and  24°. 

The  conductivity  of  the  various  salts  is,  in  general,  greater  than 
that  of  the  corresponding  ethereal  solutions,  but  less  than  that  of  the 
alcoholic  ones  ;  the  conductivity  of  the  aqueous,  alcoholic,  and  glycerol 
solutions  increases  more  slowly  than  the  concentration,  but  that  of  the 
ethereal  solutions  increases  more  rapidly  than  the  concentration.  As 
the  concentration  decreases,  the  molecular  conductivity  of  the  salts  in 
aqueous  solution  increases,  and  in  ethereal  solution  decreases ;  that  of 
the  chlorides  increases,  whilst  that  of  the  bromides  and  iodides 
decreases,  in  alcoholic  solution,  and  in  glycerol,  the  molecular  conduc- 
tivity of  the  chlorides  increases  whilst  the  concentration  decreases. 
The  temperature  coefficients  are  usually  greater  for  aqueous  than  for 
alcoholic  solutions  ;  in  ether,  they  are  of  approximately  the  same 
order  as  in  water,  but  are  negative  in  sign,  whilst,  in  glycerol,  the 
temperature  coefficients  have  very  high  values. 

A  table  of  the  conductivities  of  the  glycerol  used  at  various  tem- 
peratures is  given,  showing  that  it  obeys  the  rule  enunciated  by 
Bartoli,  which  states  thit  those  carbon  compounds  which  become 
most  viscous  on  cooling  are  those  whose  conductivity  increases  most 
rapidly  as  the  temperature  rises.  At  18°,  the  conductivity  of  the 
glycerol  was  found  to  be  of  the  order  of  10~^-.  W.  J.  P. 


*  These  values  are  calculated  from  those  of  copper 
J:.M.F.  of  Cu— Ag  and  Cu— Pb  cells. 


nitrate  by  aid  of  the  known 
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Absorption  of  Acid  and  Alkali  from  Solutions  by  Platinum 
Black.  By  Carl  Kellner  (Ann.  Phys.  Ghem..,  1895,  [2],  57,  79—90). 
— Kohlrausch  observed  that  the  conductivity  of  solutions  of  certain 
acids  and  bases  decreases  slowly  when  determined  in  vessels  contain- 
ing platinised  electrodes,  and  that,  if  the  solution  is  removed  from 
the  vessels,  the  electrodes  washed  several  times  with  distilled  water, 
and  the  conductivity  then  redetermined,  it  will  be  found  to  have 
returned  to  its  original  value.  Neutral  salt  solutions  do  not  exhibit 
this  behaviour.  The  author  has  examined  solutions  of  a  number  of 
acids  and  bases,  and  finds  that  the  peculiarity  here  spoken  of  is  due 
to  an  absorption  of  some  of  the  acid  or  alkali  by  the  platinum  black 
of  the  platinised  electrodes.  The  acid  or  alkali  absorbed  is  given  up 
again  to  distilled  water,  as  is  shown  by  the  gradual  rise  in  the  conduc- 
tivity of  water  placed  in  the  resistance  vessels  after  the  acid  or  alkali 
has  been  removed.  It  is  only  in  this  way  that  the  absorption  by  the 
electrodes  can  be  determined,  as  the  absolute  quantities  absorbed  are 
too  minute  to  be  detected  by  the  ordinary  chemical  tests.         H.  0. 

Production  of  very  Low  Temperatures  and  Liquefaction  of 
Gases.  By  C.  Linde  {Ann.  Phys.  Che^n.,  1895,  [2],  57,  328—332).— 
The  gas  at  the  temperature  ti  is  brought  in  the  compressor  from  the 
pressure  pi  to  the  pressure  p-i,  and  then,  after  cooling  by  a  water 
jacket,  passes  into  the  inner  tube  of  the  cooling  apparatus,  from 
which  it  issues  through  a  throstle  valve,  the  temperature  under- 
going, on  expansion  of  the  gas,  a  reduction  of  t^ — t^.  In  the  cool- 
ing apparatus,  it  has  met,  at  the  temperature  ^3,  with  the  reverse 
current  of  expanded  gas  passing  through  the  outer  tube  of  the 
apparatus.  Temperature  equilibrium  is  here  established,  and  the  gas, 
after  traversing  the  outer  tube  of  the  cooling  apparatus,  j^eturns  to 
the  compressor  again  with  the  pressure  jpi  and  temperature  U.  In  this 
way,  by  successive  compressions  and  expansions,  the  gas  may  be 
cooled  until,  on  expansion,  it  partly  liquefies,  and  with  an  apparatus 
of  this  kind  liquid  air  has  been  obtained. 

Tlie  author  claims  that  the  apparatus  recently 'described  by  Dewar 
foi'  liquefying  air,  is  identical  with  the  above  (compare,  however, 
Dewar,  Proc,  1895,  221).  H.  C. 

Dependence  of  the  Specific  Heat  of  Water  on  the  Tempera- 
ture. By  KoNKAD  DiETERici  {Ann.  Phys.  Ghem.,  1895,  [2],  57, 
333 — 338). — If  two  quantities  of  water  at  different  temperatures  are 
mixed,  and  C/nn  is  the  mean  specific  heat  of  water  between  the  higher 
temperature  and  that  of  the  mixture,  and  Cnm  the  mean  specific  heat 
between  the  lower  temperature  aud  that  of  the  mixture,  then 

The  specific  heat  has  here  no  simple  physical  meaning,  but  is  made  up 
of  the  specific  heat  c  at  constant  volume  and  the  heat  of  expansion  c, 
and  the  equation  may,  therefore,  be  given  in  the  form 

From  the  experiments  of  Baumgartner-Pfaundler,  Munchhausen- 
WiJllner,  Velten,  and   Liidin,  the  author  has  calculated  the  specific 
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heat  at  constant  volume  c  as  a  function  of  the  temperatnre,  and  so 
obtained  the  equation 

Ct  z=  Co(l  -  cct  -  I3f), 

in  which  a  =  0-00062,  ^  =  0-0000042,  and  Co  =  0-9996.  The  specific 
heat  of  water  at  constant  pressure  and  at  0°  is  taken  as  unity.  From 
the  above  it  will  be  seen  that  the  specific  heat  at  constant  volume 
decreases  with  rising  temperature  ;  ^,  on  the  other  hand,  increases 
with  the  temperature,  and  the  sum  of  the  two  quantities  which  gives 
the  specific  heat  at  constant  pressure  first  decreases  and  then  rises 
with  increasing  temperature.  H.  C. 

The  Thermal  Expansion  of  Salt  Solutions.  By  S.  de  Lannoy 
(Zeit.physikal.  Ohem.,  1895,  18,  442—472). — The  dilatometric  method 
is  employed  in  preference  to  other  methods,  reasons  for  its  adoption 
being  given.  The  various  corrections  applied  to  the  results  are  stated, 
and  the  possible  error  of  the  determinations  estimated  as  0-000088. 
This  is  probably  of  the  order  of  the  actual  probable  error,  for,  although 
above  the  mean  value  in  the  experhnental  work,  it  is  apparently  not 
unCrequently  reached.  The  thermometers  employed  were  compared 
with  an  air  thermometer,  and  the  various  corrections  for  the  exterior 
cooled  portion  of  the  tube,  the  alterations  of  the  zero-point,  &c.,  are 
applied  to  the  readings.  The  dilatometers  are  stated  to  have  been  cali- 
brated, but  no  mention  is  made  of  the  method  of  calibration  employed. 
The  experimental  observations  are  reproduced  by  the  unsatisfactory 
method  of  two  expansion  formulae  of  the  form  1  -\-  at  -\-  /3t^,  the  one 
available  below,  the  other  above  40°,  but  in  some  cases  one  formula 
suffices  for  the  complete  range.  The  observed  results  and  those  given 
by  the  expansion  formulae  appear  to  agree  satisfactorily,  but  are  not 
compared  in  the  paper,  where  comparisons  are  given  only  between  the 
calculated  values  and  those  obtained  from  curves.  The  solutions 
examined  were  those  of  ammonium  nitrate,  potassium  ferrocyanide, 
potassium  bromide,  ammonium  sulphate,  zinc  sulphate,  sodium  nitrate, 
lead  nitrate,  strontium  nitrate,  and  magnesium  sulphate  at  various 
concentrations,  and  complete  tables  are  given  showing  the  composi- 
tion of  the  solution,  the  expansions  observed,  the  expansion  formulae, 
density,  and  temperature  of  maximum  density  which,  however,  most 
probably  has  no  real  significance.  The  author  postpones  the  discussion 
of  the  results.  L.  M.  J. 

Normal  Boiling  Tube.  By  Georg  W.  A.  Kahlbaum  (Ber.,  1896, 
29,  71 — 73). — The  boiling  column  described  by  the  author  consists  of 
an  outer  tube,  which  is  fitted  into  the  distilling  vessel,  and  an  inner 
tube,  which  communicates  at  its  lower  extremity  with  the  condenser. 
The  thermometer,  which  is  placed  in  the  inner  tube,  is  thus  sur- 
rounded by  a  double  envelope  of  vapour,  and  is  also  screened  from 
projected  particles  of  liquid.  M.  O.  F. 

Boiling  Point  and  the  Genesis  of  the  Elements.  By  Charles 
T.  Blanshard  (Chem.  News,  1895,  72,  299— 301).— The  differences  in 
the  boiling  points  of  elements  in  various  groups  are  compared  with 
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the  differences  in  boiling  j^oints  in  various  homologous  series  of  carbon 
compounds.  From  the  results,  the  author  concludes  that  the  ele- 
ments of  groups  I  to  IV  are  less  highly  evolved  than  the  other 
elements.  D.  A.  L. 

Phenomena  observed  at  the  Critical  Point.  By  Giulio  Zambiasi 
(Beal.  Accad.  Lincei,  1892,  ii,  423 — 431). — The  gaseous  and  liquid 
forms  of  a  substance  are  supposed  to  have  the  same  specific  volumes 
at  the  critical  temperature  ;  this  assumption  was  made  by  van  der 
Waals  in  dealing  -svith  the  continuity  of  the  liquid  and  gaseous  states. 
Caiiletet  found,  however,  that  in  tlie  case  of  carbonic  anhydride,  the 
meniscus  disappeared  before  the  specific  volumes  of  the  liquid  and  gas 
became  quite  equal.  The  author  has  investigated  the  critical  point 
of  ether  in  the  following  manjier.  Ether  is  sealed  in  an  annular 
tube  containing  mercury,  in  such  a  way  that  the  mercury  in  the  two 
arms  is  sui'mounted  by  unequal  heights  of  ether;  on  very  gradually 
and  regularly  raising  the  temperature  of  the  tube  to  the  critical  tem- 
perature of  ether,  the  mercury  in  the  two  arms  of  the  tube  should 
attain  the  same  level  at  the  instant  the  meniscus  disappears.  This, 
however,  is  not  the  case  ;  the  meniscus  vanislies  at  about  193°,  whilst 
the  level  of  the  mercury  only  becomes  the  same  in  the  two  arms  at 
196^.  The  teuiperature  at  which  the  meniscus  disappears  is,  moreover, 
not  constant;  this  may  be  clearly  seen  by  heating  a  tube  of  which 
the  two  arms  contain  very  different  heights  of  ether,  the  meniscus 
may  be  caused  to  vanish  several  times  in  the  one  arm  without  the  other 
meniscus  being  affected.  The  author  concludes  that  the  temperature 
at  which  the  meniscus  disappears  is  not  constant  for  the  same  sub- 
stance, but  depends  on  the  quantity  of  liquid  employed. 

W.  J.  P. 

Disappearance  of  the  Meniscus  at  the  Critical  Point.  By 
GiULio  Zamiuasi  (Beal.  Accad.  Lincei,  1893,  i,  21—27). — The  author 
has  devised  (see  preceding  abstract)  a  method  by  which  it  may  be 
shown  that  the  temperature  of  disappearance  of  the  meniscus  between 
a  liquid  and  its  vapour  enclosed  in  a  tube  varies  for  the  same  sub- 
stance. The  temperature  of  disappearance  rises  as  the  ratio  of  the 
volume  of  liquid  lo  that  of  the  vapour  decreases;  the  highest  tem- 
perature at  which  the  meniscus  can  be  made  to  disappear  is  the 
critical  tempemture,  and  the  substance  is  then  in  the  critical  state, 
The  meniscus  disappears  at  the  critical  temperature  only  when  the 
substance  has  the  critical  volume,  but  vanishes  below  the  critical 
temperature  if  the  total  volume  is  less  than  the  critical  volume  and 
greater  than  the  volume  which  the  whole  mass  would  occupy  in  the 
liquid  state  at  the  same  temperature.  To  raise  a  substance  to  the 
critical  state,  it  is  necessary  to  heat  such  a  quantity  that  at  the  critical 
temperature  it  will  have  the  critical  volume.  By  using  the  annular 
form  of  tube  described  by  the  author,  furnished  with  a  regulator  of 
the  volume,  the  substance  is  in  the  critical  state  when  the  meniscus 
between  the  liquid  and  vapour  disappears  at  the  same  instant  as  the 
level  of  the  mei'cury  in  the  two  arms  becomes  the  same.  The  space 
occupied  by  the  substance  is  then  the  critical  voiume,  and  the  tem- 
perature and  pressure  are  also  the  critical  ones.  W.  J.  P. 
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Gas  and  Vapour  Density  Determinations  by  means  of  a 
Pressure  Balance.  By  Max  Toeplek  {Ann.  Phys.  Ghem.,  1895,  [2], 
57,  311 — 323). — A  method  is  described  for  determining  the  density 
of  a  gas  from  the  difference  in  pressure  in  two  capillary  tubes  open 
to  the  atmosphere,  one  of  which  is  filled  with  the  gas  in  question  and 
the  other  with  air.  H.   C. 

Extension  of  the  Laws  of  Gay-Lussac  and  Avogadro  to 
Homogeneous  Liquids  and  Solid  Substances.  By  Isidor  Traube 
(J5er.,  1895,  28,  3292 — 3302). — In  a  number  of  previous  communica- 
tions (Abstr.,  1895,  ii,  70,  308;  this  vol.,  ii,  152),  the  author  has 
shown  that,  for  homogeneous  liquids,  the  molecular  volume 

V,„  =  2n(7  +  25-9, 

where  27^(7  is  the  sum  of  the  products  of  the  numbers  of  atoms  ^i,  Wj, 
W3,  &c.,  and  the  atomic  volumes  d,  O2,  C3,  &c.,  and  the  constant  25'9 
is  what  has  been  termed  the  molecular  dilatation,  and  is  the  same  for 
all  substances.  For  the  same  pressure  and  temperature,  the  molecular 
volumes  of  the  g^ses  are  the  same,  or  V  =  constant.  But,  when  a 
gas  is  under  a  high  pressure  or  near  its  point  of  condensation,  as  van 
der  Waals  has  shown,  the  volume  proper  of  the  molecule  can  no  longer 
be  regarded  as  small  in  comparison  with  the  intermediate  spaces,  as 
is  the  case  with  a  perfect  gas.  Avogadro's  law  for  the  same  tem- 
perature and  external  pressure  then  becomes 

V  —  h  =  const. 

where  h  is  a  simple  function  of  the  true  molecular  volume,  the  value 
of  which,  for  the  perfect  gas,  becomes  zero.  A  comparison  of  this 
formula  with  that  given  above  shows  that  the  two,  if  not  identical, 
would,  at  any  rate,  become  so  on  sufficient  condensation  of  the  gas. 

The  quantity  'S.nC  denotes  the  true  volume  of  the  molecule  in  the 
narrow  sense  of  the  term,  and  the  value  of  h  should,  according  to 
theor}^  be  four  times  the  molecular  volume  ;  but,  as  van  der  Waals 
has  pointed  out,  as  the  condensation  of  the  gas  increases  the  value  of 
h  diminishes,  and,  therefore,  for  liquids,  this  relationship  cannot  hold, 
as  the  assumption  v>b  is  no  longer  true.  It  may,  therefore,  be  main- 
tained that  for  liquids  the  constant  b  is  nothing  more  than  the  true 
molecular  volume,  or  ^iiC.  The  constant  V  —  2wC'  acquires,  accord- 
ingly, a  new  meaning,  and  may  be  termed  the  "  molecular  co-volume,'* 
so  that  the  observed  molecular  volume  of  any  compound  may  be 
regarded  as  the  sum  of  two  quantities,  the  true  molecular  volume,  or 
volume  occupied  by  the  molecule,  and  the  molecular  co-volume. 

It  will  be  seen  from  the  above  that  Avogadro's  law  may  be  applied 
to  botli  gases  and  liquids  in  the  form  of  the  general  statement,  that, 
under  like  conditions  of  temperature  and  pressure,  the  volumes  in 
whicli  the  molecules  are  free  to  niove  are  the  same,  or  the  molecular 
co-volumes  are  equal. 

If  Avogadro's  law  applies  to  the  molecular  co-volumes  of  liquids, 
the  same  should  be  true  of  Gay-Lussac's  law,  and  the  molecular  co- 
volumes  of  different  liquids  should  expand  by  equal  amounts  for  the 
same   rise   in  temperature.     To  test  this  conclusion,  the  author  has 
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calculated  the  molecular  co-volumes  at  0°  and  100°  for  a  number  of 
tlie  paraffinoid  hydrocarbons  and  for  the  ethereal  salts  of  some  of  the 
fatty  acids,  these  compounds  being  selected  as  the  disturbing  influence 
of   molecular  association  in  the  liquid  state  is  thus  avoided.     The 

coefficient    of   expansion,   a  =  — :i^- 1^,  is  found  to  be 

Uov.o  100 

approximately  the  same  in  all  cases,  and  its  mean  value  is  0  00366  or 
1/273.  It  therefore  appears  that  the  molecular  co-volumes  of  the 
liquids  increase  by  1/273  of  their  value  for  each  degree  rise  of  tem- 
perature, and,  consequently,  that  the  expansion  of  liquids  like  that  of 
gases  is  proportional  to  the  absolute  temperature.  The  molecular 
CO- volume  at  any  temperature  is  245  (1  +  0-00366  t),  or  0*090  T,  the 
units  being  orrams  and  cubic  centimeters,  t  temperature  in  Centigrade 
degrees,  and  T  the  absolute  te^nperature. 

As  the  laws  of  Avogadro  and  Gay-Lussac  hold  for  liquids,  that  of 
Boyle  must,  in  consequence,  be  also  true,  but  the  present  data  are 
insufficient  for  direct  proof.  The  author  shows  that  there  is  reason 
to  believe  that  in  the  above  form  these  laws  may  be  extended  to  solid 
substances,  and  that  the  molecular  co-volnmes  are  the  same  in  both 
the  liquid  and  solid  states. 

The  passage  from  the  solid  to  the  liquid  state  is  then  unattended 
by  any  change  in  the  molecular  co-volume,  but,  in  passing  from  the 
liquid  to  the  gaseous  condition,  the  molecular  co-volume  decreases, 
the  decrease  being  the  greater  the  higher  the  temperature.  There 
will,  therefore,  be  for  every  substance  a  particular  temperature  at 
which  the  molecular  co-volumes  of  the  liquid  and  the  gas  are  the 
same.     This  is  obviously  the  critical  temperature.  H.  C. 

Degree   of  Dissociation  at   Zero   Temperature.    By  R.  W. 

Wood  (Zeit.  phydkal.  Chem.,  1895,  18,  521— 523).— The  values  for 
the  dissociation  obtained  by  the  freezing  point  method  are  usually 
lower  than  those  obtained  from  the  conductivity,  and  Wilderraannhas 
suggested  that  the  differences  are  due  to  the  fact  that  the  conduc- 
tivity is  usually  determined  at  a  higher  temperature,  about  18°  to 
25°.  The  author,  therefore,  determined  the  conductivity  of  solutions 
of  potassium  chloride  at  0°,  and  the  values  then  obtained  for  the 
dissociation,  although  in  almost  complete  accord  with  the  numbers 
obtained  by  Kohlrausch  at  18°,  are  considerably  higher  than  those 
obtained  from  the  freezing  point  by  Wildermann.  The  author  con- 
siders it  most  probable  that,  as  yet,  the  freezing  point  depressions  in 
very  dilute  solutions  are  not  accurately  known.  L.  M.  J. 

Determination  of  Molecular  Weights.  III.  By  Ernst  Beck- 
MANN,  GoTTHOLD  FuCHS,  and  Vtctor  Grrnhardt  (Zeit.  physikal.  Chem.j 
1895,  18,  473—513  ;  compare  Abstr.,  1895,  ii,  154,  382).— According 
to  AiThenius'  formula,  the  constant  for  the  boiling  point  elevation  is 
obtained  by  the  equation  Jc  =  0'0198  I^/w,  where  w  is  the  latent 
heat  of  vaporisation  of  the  solvent.  This  constant  is,  however,  fre- 
quently unknown,  but  may  be  calculated  from  Clausius'  formula 
MJ  =  1*98  jP  .  dp/dt  X  l/M'p,  the  letters  having  their  usual  significance. 
Also,  by  Trouton's  rules,  which  was  found  to  be  valid   by  Luginin 
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and  by  Scliilf  (Abstr.,  1895,  ii,  154),  the  latent  heat  is  ^iven  by  the 
expression  TjM  x  constant,  the  value  of  the  constant  varying  in 
different  series  of  compounds.  These  expressions  were  tested  by  the 
authors  for  a  large  number  of  liquids,  the  molecular  elevation  of  the 
boiling  point  being  determined  directly  and  calculated  from  vapour 
pressure  alteration  experiments,  as  well  as  by  Trouton's  rule.  The 
latent  heat  of  vaporisation  of  the  liquid  was  also  calculated,  both  Uj 
the  boiling  point  and  vapour  pressure  determinations.  The  following 
liquids  were  investigated  :  benzene,  cymene,  carbon  bisulphide,  chloro- 
form, methylic  iodide,  ethylic  iodide,  efchylic  bromide,  nitroethane, 
propionitrile,  ethylenic  dibromide,  ethylenic  dichloride ;  water, 
methylic,  ethylic,  propylic,  isopropylio,  isoamylic,  and  tertiary  amylic 
alcohols;  ether,  raethylal,  methylic  and  ethylic  formate  and  acetate, 
isoamylic  acetate,  paraldehyde,  acetone,  methyl  propyl  ketone,  cam- 
phor, menthone,  menthol,  and  glycerol.  In  most  cases,  Trouton's 
rule  gives  approximate  results,  whilst  the  calculated  latent  heats  agree 
with  one  another  and  with  the  direct  determinations  as  well  as  the 
latter  agree  among  themselves.  The  values  for  the  latent  heat  of 
water  obtained  bv  the  two  methods  Avere  548*8  and  536*8. 

L,  M.  J. 

Boiling  Points  of  Solutions  of  Salts  in  Methylic  and  Ethylic 
Alcohols.  By  J.  WoELFER  (Ann.  Phys.  Chem.,  1895,  [2],  57,  91—111). 
— The  author  has  determined  the  boiling  points  of  dilute  solutions  of 
the  iodides  and  acetates  of  sodium  and  potassium,  the  chlorides  of 
lithium  and  calcium,  and  the  nitrates  of  silver  and  calcium  in  methylic 
and  ethylic  alcohols.  The  molecular  weights  of  the  dissolved  sub- 
stances were  in  each  case  calculated  from  the  results  by  means  of  the 
formula 

,.  ^  0-02T^  ^ 
r       (IT' 

where  r  is  the  latent  heat  of  vaporisation  of  the  alcohol,  T  its  boiling 
point  in  absolute  temperature,  (IT  the  raising  of  the  boiling  point  by 
the  dissolved  substance,  and  g  the  percentage  of  the  dissolved  sub- 
stance contained  in  the  solution.  The  calculated  molecular  weights 
were  found  to  be  almost  invariably  lower  than  the  true  values.  They 
increase,  however,  with  risking  concentration,  but,  in  the  case  of  the 
methylic  alcohol  solutions,  suffer  a  subsequent  decrease  when  the 
concentration  I'eaches  a  certain  value.  The  maximum  for  the  methylic 
alcohol  solutions  occurs  wlien  the  molecular  concentration  is  0*302  per 
litre,  or,  in  the  case  of  calcium  nitrate,  about  double  this  value.  The 
dissociation  calculated  from  the  raising  of  the  boiling  point,  in  the 
case  of  the  ethylic  alcohol  solutions,  only  agrees  with  that  determined 
from  the  conductivity  in  the  case  of  the  very  dilute  solutions.  In  the 
more  concentrated  solutions,  the  dissociation  calculated  from  the  boil- 
ing points  is  smaller  than  that  calculated  from  the  conductivities.  A 
better  agreement  is  obtained  with  the  solutions  in  methylic  alcohol. 
The  author's  results  are  not  in  agreement  with  Ostwald's  law  of  dilu- 
tion. H.  C. 
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Use  of  Bromoform  in  Cryoscopy.  By  G.  Ampola  and  C 
Manurlli  (Gazzetta,  1895,  25,  ii,  91—101). — Bromoform  behaves 
somewhat  similarly  to  benzpue  and  paraxylene  (compare  Paternoand 
Montemartini,  Abstr.,  1895,  ii,  207)  when  used  as  the  solvent  in 
molecular  weight  determinations  by  the  cryoscopic  method.  Ac- 
cording to  Raoult's  law,  the  molecular  depression  of  the  freezing 
point  of  bromoform  should  be  156'86;  the  mean  of  a  number  of 
determinations  made  with  paraldehyde,  benzene,  naphthalene,  para- 
xylene, thiophen,  aniline,  dimethylnniline,  and  quinoline  give  the 
value  as  144.  The  substances  named  in  the  above  list  may  be  said  to 
behave  normally  towards  this  solvent ;  ethylic  oxalate  <>ives  depTes- 
sions  which  are  too  low,  whilst  isobatyric  and  acetic  acids,  the  only 
two  acids  studied,  give  molecular  depressions  of  about  half  the 
normal  values  just  as  they  do  in  benzene  and  paraxylene.  The 
behaviour  of  phenols  and  aldohols  in  bromoform  is  also  very  similar 
to  their  behaviour  in  benzene  and  paraxylene ;  phenol  and  thymol 
give  low  molecular  depres-ions,  which  decrease  rapidly  as  the  con- 
centration increases,  until,  in  a  9  per  cent,  solution,  the  molecular 
depression  with  phenol  is  only  53"6.  The  molecular  depressions  with 
ethylic  and  benzylic  alcohols  and  trimebhylcarbinol  are  low  even  in 
0*5  per  cent,  solutions,  and  decrease  as  the  concentration  increases 
until,  in  a  15*8  per  cent,  solution,  the  molecular  depression  with 
ethylic  alcohol  is  only  1()  2.  It  is  noteworthy  that  chloroform 
depresses  the  freezing  point  of  bromoform  normally.  W.  J.  P. 

Laws  of  Connection  between  the  Conditions  of  a  Chemical 
Change  and  its  Amount.  III.  Further  Researches  on  the 
Reaction  of  Hydrogen  Dioxide  and  Hydrogea  Iodide.     By  A. 

Vernon  Uarcoukt  and  William  Esson  (Fht'L  Trans.,  1895,  186, 
817  —  895.  Bakerian  Lecture). — The  investigations  commenced 
nearly  30  years  ago  by  the  authors  (Trans.,  1867,  20,  460)  on  the 
reactions  which  take  place  between  hydrogen  dioxide  and  hydrogen 
iodide  as  a  case  of  gradual  chemical  change,  have  been  continued  at 
intervals,  and  the  results  obtained  are  communicated  in  this  paper. 
The  vessel  employed  in  making  the  observations  consisted  of  a  tall, 
glass  cylinder,  12  x  3  inches,  round  which,  about  2^  inches  from  the 
top,  a  fine  line  had  been  etched.  The  cylinder  was  closed  by  a 
caoutchouc  stopper,  througli  which  passed  (1)  an  inverted  funnel 
tube  in  the  centre,  (2)  a  thermometer,  (3)  a  short  tube,  1  x  ^  inch, 
giving  access  to  the  interior.  Into  the  cylinder  were  poured  water, 
and  measured  quantities  of  solutions  of  all  the  reacting  sub- 
stances except  hydrogen  dioxide  ;  the  temperature  was  brought  to 
the  desired  degree;  and  more  water  was  added  until  the  upper  surface 
of  the  liquid  coincided  with  the  line  round  the  cylinder.  Then  a 
measure  of  hydrogen  dioxide  was  brought  in.  Large  bubbles  of 
carbonic  anhydride  were  sent  through  the  liquid  to  act  as  a  stirrer, 
the  bubbles  issuing  at  the  bottom  of  the  inverted  funnel.  Whenever 
the  liquid,  in  which  iodine  was  being  slowly  formed,  showed  the  blue 
colour  of  iodised  starch,  drops  of  uniform  size  of  a  concentrated  solu- 
tion of  sodium  thiosulphate  were  brouglit  in  one  at  a  time  through 
the  short  tube.     As  soon  as  the  small  portion  of  thiosulphate,  dis- 
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solved  in  each  drop,  was  exhausted,  the  iodine  liberated  hj  the 
peroxide  was  no  longer  removed,  the  liquid  became  blue,  and  the 
moment  of  change  was  noted.  Thus  were  observed  the  successive 
intervals  required  for  the  performance  of  a  known  fraction  of  the 
total  change,  and  from  these  the  rate  of  change  was  inferred.  Such 
observations  furnish  the  means  of  measuring  the  time  required  for  a 
definite  amount  of  chemical  change  under  known  conditions.  The 
time  required  varies,  because  one  condition  is  continually  varying, 
namely,  the  amount  of  dioxide  in  the  liquid. 

If  y  is  the  amount  of  dioxide  at  a  time  t,  1/  at  a  time  t\  the  relation 
connecting  these  quantities  is 

y'  =  ye-<^'    -   0, 

in  which  a  is  the  fraction  of  the  dioxide  which  disappears  in  a  unit 
of  time.  Each  observation  furnishes  a  value  of  a,  and  the  mean  of 
the  values  obtained  in  this  way  from  a  set  of  observations  is  taken  as 
the  true  value  under  the  conditions  of  each  experiment. 

The  substances  used  in  most  of  the  observations  were  (1)  a  sohition 
containing  hydrogen  dioxide,  made  by  dissolving  sodium  dioxide  in  a 
slight  excess  of  dihite  sulphuric  acid  ;  (2)  a  solution  of  potassium 
iodide  or  hydrogen  iodide  ;  (3)  dilute  sulphuric  acid  ;  of  the  last 
named,  a  relatively  large  quantity  being  generally  taken.  The  quan- 
tities of  each  substance  are  stated  as  the  number  of  millionth-gram 
molecules  per  c.e. 

The  fiist  series  of  observations  were  made  in  order  to  ascertain  the 
influence  on  the  rate  of  change  of  variations  in  the  amount  of  sulph- 
uric acid.  If  i  denotes  the  number  of  millionth-gram  molecules  of 
iodide  and  s  the  number  of  millionth-graT?i  molecules  of  sulphuric 
acid  in  I  c.c,  the  following  three  formulae  hold  for  the  solutions 
examined  at  30° 

a  =  ^'{4730  +  18(5  -  190  5)}10-", 
a  =  i  {10550  +  22-5(5  -  514)}10-«, 
a  =  i{lG130  +  26-5(s  -  762)}10-^ 

the  first  formula  holding  from  5  =  190  to  s  =  514,  the  second  from 
s  =  514  to  s  =  762,  and  the  third  from  s  =  762  to  s  =  1143.  It 
appears  from  this  that  the  increment  in  the  rate  of  change  due  to 
each  unit-substitution  of  sulphuric  acid  for  water  is  constant  until  a 
certain  ratio  of  acid  to  water  is  1  cached ;  at  this  point,  the  increment 
suddenly  rises  and  remains  constant  until  another  ratio  of  acid  to 
water  is  reached,  aftei- which  it  again  rises  and  then  remains  constant 
as  far  as  the  experiments  proceeded.  These  results  accord  with  tlie 
view  that  when  a  drop  of  sulphuric  acid  is  mixed  with  a  relatively 
laige  volume  of  water,  the  liquid  consists  of  a  mixture  of  water  with 
whatever  hydrate  of  the  acid  contains  the  largest  number  of  mole- 
cules of  water.  If  the  addition  of  acid  is  continued,  the  proportion 
of  this  first  hydrate  increases  and  the  proportion  of  water  diminishes, 
until  a  point  is  reached  at  which  the  liquid  consists  of  the  hydrate. 
After  this  point,  a  new  order  of  events  begins  ;  a  second  hydrate  is 
formed  with  a  larger  proportion  of  acid,  its  amount  increasing  and 
that  of  the  first  hydrate  decreasing,  until  the  liquid  consists  of  the 
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second  hydrate.  Then  begins  the  formation  of  a  third  hydrate,  and 
so  on. 

Sets  of  observations  at  the  lower  temperatures  of  ]  6°  and  20°,  also 
show  that  the  value  of  the  increment  of  rate,  caused  by  successive 
replacements  of  water  by  sulphuric  acid,  changes  abruptly  at  certain 
points.  The  results  are  consistent  with  the  supposition  that,  at  the 
three  temperatures  of  the  authors'  experiments,  the  composition  of 
the  two  hydrates  indicated  is  the  same.  Their  composition  is  prob- 
ably not  far  removed  from  H2SO4,106HoO  and  H2S04,71H20,  and  it 
may  have  some  significance  that  these  numbers  are  to  one  another  in 
the  ratio  of  3  :  2.  The  rise  of  temperature  of  14°  augments  the  incre- 
ment of  the  rate  of  change  per  unit  of  sulphuric  acid  in  the  ratio 
2*62  :  ],  whichever  hydrate  is  being  formed. 

Separate  investigations  were  made  with  the  object  of  ascertaining 
the  effect  of  the  first  additions  of  very  small  quantities  of  acid.  The 
first  small  addition  of  sulphuric  acid  causes  a  much  greater  incre- 
ment of  the  rate  than  subsequent  small  additions,  and  it  is  only  when 
the  proportion  of  acid  reaches  a  certain  limit  that  tiie  first  uiinimum 
and  constant  value  of  the  coefficient  of  s  appears 

The  influence  of  hydrogen  chloride  on  the  rate  of  change  was  next 
investigated.  Puttino-  i  for  the  number  of  millionth-gram  molecules 
of  hydrogen  iodide,  and  c  for  the  number  of  millionth-gram  molecules 
of  hydrogen  chloride,  the  equation  which  represents  the  variation  of 
the  rate  with  the  amount  of  hydrogen  chloride,  at  30°  and  over  the 
range  of  the  observations,  which  were  extended  from  c  =  71  to 
c  =  355,  is 

a  =  z{2800  +  16-8  (c  -  7ri)}10-«. 

Comparing  the  influence  on  the  rate  of  the  presence  of  sulphuric 
acid  and  hydrogen  chloride  respectively,  it  will  be  seen  that,  molecule 
for  molecule,  the  two  acids  are  nearly  equiv%alent,  instead  of  one 
molecule  of  sulphuric  acid  being  equivalent  to  two  molecules  of 
hydrogen  chloride  as  in  combining  with  bases. 

An  addition  of  hydrogen  iodide,  like  an  addition  of  hydrogen 
chloride  or  sulphuric  acid,  causes  an  increment  in  the  rate.  It  is 
necessary  in  this  case  to  separate  the  effect  of  the  hydrogen  iodide  as 
one  of  the  substances  which  is  undergoing  change  from  that  of  the 
hydrogen  iodide  as  an  acid  ;  and  when  this  is  done,  the  numbers 
found  are  in  arithmetical  progression,  and  correspond  with  the  pre- 
vious series  representing  the  accelerating  effects  of  sulphuric  acid 
and  hydrogen  chloride. 

The  effect  of  an  addition  of  sodium  hydrogen  cai'bonate  was  also 
investigated,  and  here  again  the  results  obtained  were  similar  to 
those  given  by  the  other  substances  examined. 

Instead  of  varying  the  conditions  of  the  change  by  taking  more  or 
less  of  f^ome  of  the  ingredients  of  the  solution,  it  was  possible  to  make 
a  variation  by  substituting  salts  with  the  same  metal  or  acid  radicle, 
one  for  another,  in  the  proportion  of  their  molecular  masses.  The 
effect  of  substituting  sodium  for  potassium  iodide  molecules  is  to 
increase  the  rate ;  a  substitution  of  sodium  for  hydrogen  chloride 
causes  a  decrease.     The  influence  of  sodium  chloride  on  the  rate,  and 
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doubtless  that  of  other  salts,  is  far  greater  in  presence  of  sodium 
hydrogen  carbonate  than  it  is  in  presence  of  hydrogen  chloride.  A 
substitution  of  iodide  for  chloride,  in  molecular  proportion,  causes  a 
retardation  ;  but,  absolutely,  each  salt  accelerates. 

The  results  obtained  throughout  do  not  seem  to  show  any  effect  of 
progressive  dilution  beyond  the  necessary  consequence  that  every 
addition  of  water  diminishes  proportionally  the  mass  of  each  acid  or 
salt  in  unit  volume.  If  the  hypothesis  of  ionic  dissociation  is 
accepted,  it  seems  to  follow  that  the  acids  and  salts  which  have  been 
the  subject  of  these  experiments  are  either  (I)  so  near  complete  dis- 
sociation in  solutions  of  normal  strength  that  no  great  increase  in  the 
proportion  of  ions  to  molecules  is  caused  by  further  dilution,  or  (2) 
that  not  much  dissociation  has  yet  taken  place  in  solutions  of  less 
than  centinormal  strength,  or  (3)  that  the  ions  interact  at  the  same 
rate,  and  accelerate  chemical  change  in  the  same  degree,  as  the 
molecules  from  which  they  are  formed. 

In  order  to  study  the  effect  of  varying  the  temperature,  the 
rates  at  different  temperatures  were  compared  when  the  change 
takes  place  with  the  same  amounts  of  each  substance  in  unit 
volume.  A  solution  containing  sulphuric  acid  and  hydrogen  iodide 
was  selected  for  the  purpose,  and  to  facilitate  the  investigation 
of  the  law  of  connection  between  a  and  t,  a  calculation  was  made, 
by  interpolation  from  the  results,  of  the  rates  at  degrees  of  tem- 
perature expressed  in  whole  numbers  and  with  successive  dif- 
ferences of  5°.  The  observations  extended  from  0°  to  50°,  and 
the  table  is  given  of  the  values  of  a,  their  logarithms  to  the  base^ 
10,  and  the  successive  differences  of  the  logarithms,  A  log  a.  These 
last  numbers  continually  diminish  as  the  temperature  increases,  and 
as  a  first  approximation  may  be  assumed  to  be  in  arithmetical  pro- 
gression ;  so  that  we  may  put  A  log  a^.  =  a  —  hx.  This  formula,  how- 
ever, although  convenient  for  calculating  the  rates  at  different  tem- 
peratures ranging  from  0°  to  50°  would  fail  for  higher  degrees  of 
temperature. 

A  function  of  jc,  the  successive  differences  of  which  closely 
resemble  the  successive  differences  of  log  a,  is  Ux  =:  log  (c  -f-  x),  when 
c  is  considerably  larger  than  x.     Assuming  that 

log  oc^  =  m  log  j^^ ^  j  +  log  oCo  , 

the  values  of  iii  and  c  may  be  found  from  the  experimental  numbers^ 
If  the  value  of  x  is  taken  as  5,  that  of  c  is  found  to  be  54*52,  or  since 

6x  =  t, 

log  cct  =  m  log      ^^^^       -\-  log  a„ 

a,t       /272-6 
or 


a,       V     272 


6     /  ' 


This  equation  implies  that  no  chemical  change  will  take  place  when 
t  =  —272-6,  a  temperature  at  once  recognised  as  practically  iden- 
tical with  that  of  the  absolute  zero,  Thus,  within  the  limits  of  ex- 
perimental error,  it  may  be  assumed  that  the  zero  of  chemical  change 
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coincides  with  the  zero  of  absolute  temperature.  If  we  call  the 
absolute  temperature  at  the  freezing  point  Ty,  tlie  equation  of  connec- 
tion of  the  amount  of  chemical  change  with  temperature  may  be  written 
in  the  form 

^  =  i'^ 

The  form  of  this  equation  shows  that  the  relation  between  the 
amount  of  chemical  change  at  a  given  temperature  and  the  absolute 
temperature  is  independent  of  the  units  in  which  each  of  these  quan- 
tities is  measured.  It  is  further  shown  in  the  paper  that  the  number 
m,  which  remains  constant  in  a  series  of  experiments  at  different 
temperatures  with  the  same  kind  of  solution,  varies  with  the  nature 
of  the  main  ingredient  of  the  solution,  but  not  with  the  amount  of 
that  ingredient.  If  o,  and  ct!  are  two  rates  corresponding  with  two 
temperatures  very  near  to  each  other 

a'_--_a /T'  -  T 


m. 


which  implies  that  the  increase  of  each  unit  of  chemical  change  per 
unit  increment  of  each  unit  of  temperature  is  constant  at  all  tem- 
peratures. 

A  large  number  of  experimental  confirmations  of  this  law  of  the 
connection  between  chemical  change  and  temperature  are  given  in 
the  paper.     It  is  convenient  to  express  the  relation  in  the  form 

log  a  —  log  a^  =  m  (log  T  —  log  T^,) . 

This  mode  of  stating  the  law  has  the  advantage  that  the  graphic 
representation  is  a  straight  line.  H.  C. 

Stability  of  Imides  of  Dibasic  Acids.  By  Arturo  Miolati 
{Real.  Accad.  lAncei,  1894,  i,  515 — 521  j. — The  imides  of  the  dibasic 
acids  are  .soluble  in  water,  and  are  slowly  decomposed  by  dilute 
hydrochloric  acid  at  the  ordinary  temperature,  so  that  they  lend 
themselves  readily  to  determinations  of  the  velocity  of  reaction.  The 
i-eaction  is  of  the  second  order,  and  is  therefore  represented  by  the 
usual  expression  Ac  =  xlt(A  —  a),  the  units  being  cubic  centimetres 
and  minutes.  The  determinations  were  made  at  25°  in  190  c.c.  of 
N/190  solutions  of  the  imide  to  which  10  c.c.  of  N/10  caustic  soda 
was  added ;  from  this  mixed  N/200  solution,  samples  were  drawn  at 
deBnite  intervals  and  the  acid  determined  by  titration.  The  velocity 
constants,  Ac,  for  succinimide,  pyrotartarimide,  and  glutarimide  are 
0-002382,  0-001374,  and  0-2511  respectively. 

It  is  seen  that,  by  introducing  a  methyl  group  into  succinimide, 
and  so  getting  pyrotartarimide,  the  resistance  to  hydrolysis  is  greatly 
increased  ;  by  lengthening  the  methylene  chain  by  one  — CH2  group, 
ar,  in  glutarimide,  the  velocity  of  decomposition  becomes  a  hundred 
times  greater  than  with  the  original  succinimide.  W.  J.  P. 

Stability  of  Substituted  Succinimides.  By  Arturo  Miolaji 
and  E.   Longo  (Real  Accad.  Lhtcei,  1894,  i,  597— 605).— Using   tlie 
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method   previously  described  (see  preceding  abstract),  the  authors 
have  determined  the  velocities  of  hydrolysis  of  a  number  of  succin- 

imides    of   the   constitution    I  ^  r^n^^^»   where    R    is   an   alkylic 

radicle;  the  velocity  constants  Ac  are  tabulated  below. 


R. 

Ac. 

R.                                 Ar. 

! 

TT. 

0  -00238 

0-276 

CH3*CH2*01l2*    

Et- 

0  -05500 
0-08500 
0-21700 

CHsiCH-CHs- 

C6H4Me  (para)  •    

CeHs-    

0-282 
1-120 

Me- 

2-270 

The  substances  are  arranged  in  order  of  stability,  and,  as  will  be 
seen,  are  very  much  more  readily  hydrolysed  than  the  unsubstituted 
succinimide.  W.  J.  P. 

Reaction  Velocity  of  Intramolecular  Changes  in  Stereo- 
isomeric  Oximes.  By  Heinrich  Ley  (Zeif.  physikal.  Chem.,  1895, 
18,  376 — 398). — The  first  change  studied  was  that  from  the  syn- 
aldoxirae  acetate  to  the  corresponding  nitrile  and  acetic  acid.  The 
observations  were  made  at  temperatures  varying  from  25°  to  70°  in 
the  case  of  the  acetates  of  thiophen-synaldoxime,  anis-syn-aldoxime, 
benz-syn-aldoxime,  parachlor-,  ])arabrom-,  and  pariodo-benz-syn- 
aldoximes,  the  compounfis  being  enumerated  in  the  order  of  magnitude 
of  the  reaction  constants,  which  vary  from  0-00041  to  0*0007  at  25°, 
and  0-00296  to  00 12  at  50°,  the  reaction  being  of  the  first  order. 
The  results  are  also  shown  by  curves,  in  which  a  specific  influence 
of  the  thiophen  group  is  evident,  the  curve  for  its  derivative  falling 
apart  from  the  rest.     The  temperature  influence  agrees  fairly  satis- 

^T, -T„ 
factorily  with  van't  Hoff's  formula,  K/  =  K^  .  e     Ti  .  To  * 

The  next  change  considered  was  the  intramolecular  change  from 
the  syn-aldoxime  to  the  anti-aldoxime  in  alcoholic  hydrogen  chloride 
solution.  This  was  done  in  the  case  of  the  benzaldoxime,  anisald- 
oxirae,  and  ^^-chloraldoxime  acetates,  at  temperatures  varying  from 
10°  to  40°.  The  constant  was  greatest  for  benzaldoxime,  Cio°  = 
0'0148,  and  least  for  anisaldoxime,  Cio°  =  0*0075,  whilst  the  tempera- 
ture change  is  as  indicated  theoretically. 

In  this  case,  the  thiophen  derivative  could  not  be  examined,  as, 
under  the  conditions  of  the  experiments,  the  nitrile  is  produced. 

L.  M.  J. 

Action  of  Unorganised  Ferments.  By  Gustav  Tamman  (Zeit. 
pht/sikal.  Chem.,  1895,  18,  426 — 442). — The  enzymes  diifer  from 
inorganic  hydrolytic  agents  in  exerting  a  special,  and  not  a  general, 
action,  and  also  in  their  loss  of  activity  during  the  progress  of  the 
action.  Hence,  of  two  reactions  with  equal  initial  velocities,  that 
caused  by  an  enzyme  progresses  more  slowly  than  that  caused  by  an 
acid,  &c.  For  the  study  of  this  loss  of  activity,  the  decomposition  of 
salicin  by  emulsin  was  investigated. 
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Other  coiiditions  being  similar,  the  quantity  of  salicin  decomposed 
in  a  given  time  was  found  to  be  dependent  on,  and  could  be  eniplojed 
as  a  measure  of,  the  quantity  of  emulsin  present.  Emulsin  was  then 
dissolved  in  water,  and,  from  time  to  time,  equal  quantities  were  with- 
drawn, and  the  quantity  of  the  active  enzyme  measured  by  salicin, 
as  indicated  above.  At  temperatures  above  60°,  the  loss  of  activity 
of  the  emulsin  appears  to  be  due  to  a  unimolecular  reaction,  since  the 
value  1/f  .  log  100/(100  —  x)  remains  approximately  constant,  where 
100  —  X  is  the  percentage  of  active  enzyme  found  in  the  solution  after 
a  given  time  t ;  at  temperatures  below  50°,  however,  this  expres- 
sion did  not  lead  to  a  constant  value.  The  loss  of  activity  of  solid 
emulsin  was  also  determined  at  temperatures  between  80°  and  108°,  the 
reaction  being  again  of  the  first  order.  The  reaction  velocity  for  the 
decomposition  of  salicin  diminishes,  therefore,  but  the  measurement 
of  the  initial  velocities  at  25°'and  40°  agree  well  with  those  calculated 
from  the  initial  velocity  at  0°.  The  decomposition  cannot  be  com- 
plete, but  must  tend  towards  a  definite  limit,  which  is  a  function  of 
the  original  quantities  of  both  salicin  and  emulsin,  varying,  from 
0  to  1  when  the  quantity  of  ferment  varies  from  0  to  8.  and  the 
validity  of  this  deduction  is  proved  experimentally.  L.  M.  J. 

Molecular  Symmetry  and  Asymmetry.  By  Albert  Ladenburg 
(Ber.,  1895,  28,  3104—3105;  compare  Abstr.,  1895,  ii,  489).— A 
reply  to  Groth  (this  vol.,  ii,  159).  M.  0.  F. 

The  so-called  Liebig's  Condenser.  By  Gkorg  W.  A.  Kahl- 
BAUM  (Ber.,  1896,  29,  69 — 71). — The  form  of  apparatus  in  general 
use  is  a  modification  of  the  condenser  originally  described  by  Weigel 
in  the  year  1771.  Liebig  simply  referred  to  it  {HandhucJi  Ghem., 
1843)  as  a  known  form,  having  many  advantages.  M.  O.  F. 

Modification  of  Mohr's  Balance,  and  a  Simple  Apparatus 
for  Measuring  the  Volumes  of  Solids.  By  Giovanni  Guglieljuo 
(Real.  Accad.  Lincei,  1894,  ii,  299 — 303). — The  author  describes  a 
modification  of  Mohi-'s  balance  for  determining  densities.  The 
volume  of  a  solid  can  be  determined  within  001  c.c.  by  measuring 
with  a  burette  the  volume  of  water  Avhich  it  displaces  from  a  beaker, 
the  edge  of  which  is  ground,  and  which  is  furnished  with  a  glass  or 
platinum  pointer,  terminating  in  the  plane  of  the  edge  of  the  beaker. 

W.  J.  P. 


Inorganic   Chemistry. 


Ratio  of  the  Atomic  Weights  of  Oxygen  and  Hydrogen.     By 

Julius  Thomsen  {Zeit.  anorg.  Chem.,  1895,  11,  14 — 30 ;  see  also 
Abstr.,  1894,  ii,  277). — The  method  employed  consisted  in  determin- 
ing the  weight  of  hydrogen  evolved  by  dissolving  a  known  weight  of 
pure  aluminium  in  sodium  hydroxide  in  a  specially  constructed  appa- 
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ratus ;  the  weight  of  hydrogen  being  determined  by  the  difference  in 
weight  before  and  after  the  dissolution  of  the  aluminium.  Also, 
in  a  similar  apparatus,  by  determining  the  increase  in  weight  brought 
about  by  burning  the  evolved  hydrogen  in  pure  oxygen.  Drawings 
and  a  full  description  of  the  apparatus  employed  are  given  in  the 
original  paper.  The  mean  of  21  experiments,  in  which  altogether 
162'3705  grams  of  aluminium  Avere  used  and  18"1778  grams  of  hydro- 
gen evolved,  gave  hydrogen/aluminium  =  0'11190  + 0*000015,  and 
the  mean  of  11  experiments  in  which  86"9358  grams  of  aluminium 
was  used  and  77'1876  grams  of  oxygen,  gave  oxygen/aluminium  = 
O-88787  +  0-00OO18.  Whence  0  :  H  =  15'8690±0-0022.  Or  when 
0  =  16,  the  atomic  weight  of  hydrogen  is  1"008255,  and  the  mole- 
cular weight  of  water  is  18"0165.  These  results  agree  very  closely 
with  the  recent  determinations  by  other  experimenters.      E.  C.  R. 

Origin  of  Atmospheric  Oxygen.  By  Thomas  L.  Phipson 
(Covipt.  rend.,  121,  719— 721).— See  this  vol.,  ii,  265. 

Decomposition  of  some  Trinitrides.  By  Alberto  Peratoner 
and  Giuseppe  Oddo  (Gazzetta,  1895,  25,  ii,  13 — 21). — The  molecular 
weight  of  argon,  40,  approximating  to  that  of  a  triatomic  polymeride 
of  nitrogen,  the  authors  have  made  a  number  of  experiments  on  the 
gas  obtained  by  the  decomposition  of  azoimide  and  its  derivatives, 
and  find  that  argon  is  in  no  case  obtained. 

During  the  electrolysis  of  sodium  azoimide  solutions,  nitrogen  and 
hydrogen  are  at  first  evolved  in  the  proportion  of  3:1,  but  as  the 
quantity  of  salt  decreases,  oxygen  and  nitrogen  collect  at  the  positive 
pole,  although  nob  in  quantities  equivalent  to  the  hydrogen  separated 
at  the  negative  pole,  owing  to  oxidation  of  the  nitrogen  to  nitric 
acid.  The  same  behaviour  is  observed  in  the  electrolysis  of  aqueous 
azoimide;  ammonia,  but  no  hydrazine,  is  found  in  the  residual  solu- 
tion. The  irregularities  observed  by  Hittorf  during  the  electrolysis 
of  trinitrides  are  due  to  the  occurrence  of  secondary  reactions  such 
as  are  here  indicated.  The  nitrogen  obtained  on  exploding  silver 
trinitridc  by  heat  in  a  special  apparatus,  and  that  evolved  during  the 
hydrolysis  of  paranitrotriazobenzene  were  also  examined.  The  densi- 
ties of  the  various  samples  of  gas  obtained  in  these  experiments  were 
determined  and  the  gas  was  sparked  after  mixing  with  oxygen ;  in 
no  case,  however,  was  argon  detected  or  evidence  obtained  of  the 
existence  of  the  polymeride  N3 — ^3,  corresponding  with  the  azoimide 
radicle.  W.  J.  P. 

Argon.  By  Raffaelo  Nasini  {Oazzetfa,  1895,  25,  i,  37 — 46). — 
The  author  contends  that  if  the  ratio  of  the  two  specific  heats  of  an 
elementary  gas  such  as  argon  approximates  to  1*67,  this  fact  can  only 
be  used  as  confirmatory  evidence  of  the  probable  monatomicity  of  the 
molecules,  but  cannot  be  accepted  as  authoritative  and  conclusive 
evidence,  if  no  other  facts  pointing  to  the  same  conclusion  are  forth- 
coming. The  values  of  k  for  all  the  polyatomic  gases  are  consider- 
ably less  than  1'67,  but  the  values  for  the  diatomic  gases  are  not  all 
the  same,  indicating  that    the  approximation  to   sphericity  of   the 
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molecules,  or  the  magnitudes  of  the  intermoleculai*  movements,  or 
both,  have  different  values  for  different  gases ;  it  is  thus  quite 
possible  that  the  molecules  of  argon  are  diatomic,  but  so  nearly 
spherical,  and  possessed  of  so  little  internal  movement  that  the  value 
of  k  is  almost  that  of  a  monatomic  gas.  If  argon  is  monatomic,  it 
has  an  atomic  weight  of  about  40,  and  finds  no  place  in  the  recog- 
nised periodic  classification  ;  if,  as  seems  more  probable,  it  is  diatomic 
and  has  an  atomic  weight  of  about  20,  between  those  of  fluorine  and 
sodium,  it  finds  a  suitable  place  in  the  periodic  system  as  the  first 
member  of  a  new  series  of  elements  lying  between  the  series  of  the 
halogens  and  of  the  alkali  metals.  W.  J.  P. 

Solubility  of  Silica.  By  Arthur  M.  Edwards  (Ghem.  News, 
1896,  73,  13). — The  siliceous  shells  of  Bacilliariacece,  Spongidce,  and 
Radiolarite,  in  infusorial  earth  and  soundings  are  observed  to  dissolve 
in  fresh  spring  water,  probably  from  its  containing  ammonia. 

D.  A.  L. 

Italian  and  other  Cements.  By  Giuseppe  Oddo  and  E.  Man- 
ZELLA  (Gazefta,  1895,  25,  ii,  101 — 113). — The  authors  have  made 
analyses  and  resistance  tests  of  a  number  of  hydraulic,  Roman  and 
Portland  cements  of  Italian,  Grerman,  and  French  origin ;  the  per- 
centage compositions  of  the  Italian  cements  are  not  very  different 
from  those  of  the  other  samples  examined.  The  mean  composition 
of  the  slowly  setting  cements  in  percentages  is  61'14  CaO,  1*05  MgO, 
20-94  SiOz,  9-26  AI2O3,  and  1-5  Fe^Oa,  whilst  that  of  the  rapidly 
setting  samples  is  57-67  CaO,  0-90  MgO,  21*97  SiOo,  991  AI2O3,  and 
1*46  Fe203.  The  molecular  compositions  of  the  slowly  and  rapidly 
setting  cements  are  respectively 

2-183  CaO  +  0-052  MgO _  0.481 

0-070  SiOa  -f  0-182  AI2O3  +  0-019  Fe^O^ 
and 

2-060  CaO  +  0045  MgO ^  2227 

00732  SiOa  +  0-194  AI2O3  +  0-019  t'e^O, 

The  ratios  of  numerator  to  denominator  are  the  molecular  ratios 
of  basic  to  a<jid  radicles  present,  and  are  considerably  lower  than  the 
values  found  by  Le  Chatelier.  W.  J.  P. 

The  Setting  of  Cements.  By  Giuseppe  Oddo  and  E.  Manzella 
(Gazzetta,  1895,  25,  ii,  113 — 127;  compare  preceding  abstract). — 
Although  no  noteworthy  difference  in  composition  exists  between 
Italian  and  other  cements,  there  is  a  very  appreciable  difference  be- 
tween the  behaviour  of  the  two  classes  of  cements  towards  potassium 
carbonate.  Samples  of  powdered  cements,  before  and  after  setting, 
were  extracted  for  definite  times  with  potassium  carbonate  solution, 
using  a  special  form  of  mechanical  agitator,  samples  of  the  solution 
being  drawn  off  at  definite  intervals,  and  the  total  and  caustic  alka- 
linity determined.  The  caustic  alkali  extracted  from  the  French  and 
German  samples  of  unset  cements  practically  reached  a  maximum 
within  the  first  half   hour;    after  setting,  however,  a   much  larger 
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quantity  of  caustic  alkali  was  extracted  and  the  quantity  increased 
continually  as  the  time  of  extraction  was  increased  to  9  hours.  It  is 
concluded  that  before  the  setting  of  these  cements  they  contain  but 
small  quantities  of  free  lime  and  readily  decomposable  polysalts ;  the 
quantity  of  these  salts,  which  are  slowly  and  continuously  decom- 
posed by  potassium  carbonate,  is  much  greater  after  the  setting. 

Most  of  the  Italian  cements  contain  considerable  quantities  of  lime 
before  setting,  and  it  is  concluded  that  the  setting  is  due  to  hydra- 
tion of  the  salts  present,  for  the  amount  of  caustic  alkali  extracted 
by  the  potassiuni  carbonate  solution  is  not  appreciably  greater,  and 
sometimes  less,  after  setting,  and  frequently  decreases  as  the  time  of 
extraction  is  increased.  W.  J.  P. 

Manufacture   and   Commercial    Separation   of  Beryllium. 

By  Henry  N.  Warren  (Ghein.  Neius,  1895,  72,  810— 311).— Pul- 
verised  and  lixiviated  emerald  is  fused  for  3  hours  in  a  blast  furnace, 
with  four  times  its  weight  of  sodium  carbonate  ;  the  solidified  mass  is 
decomposed  by  superheated  steam,  and  then  by  hydrochloric  acid ; 
evaporated  to  dryness,  extracted  with  water,  and  the  silica  sepa- 
rated. The  solution,  freed  from  iron  and  chromium  by  the  acetate 
method,  is  first  treated  with  excess  of  sodium  carbonate,  and  the  pre- 
cipitate heated  with  excess  of  sulphurous  acid,  when  the  alumina  and 
glucina  pass  into  solution  ;  on  boiling,  the  alumina  is  precipitated  in 
a  granular  form,  that  can  be  readily  washed  ;  excess  of  ammonium 
carbonate  is  then  added  to  the  solution,  which  is  well  boiled.  The 
precipitate  of  beryllium  carbonate  thus  obtained  is  ignited  with  lamp- 
black out  of  contact  with  the  air,  and  then  submitted  to  the  action  of 
bromine  vapour  at  a  full  red  heat  in  clay  retorts.  Beryllium  bromide 
distils  over,  and  is  reduced  electroljtically.  D.  A.  L. 

Sulphur  and  Carbon  in  Zinc.  By  Robert  Funk  (Ber.,  1895, 
28,  3129—3132  ;  compare  Abstr.,  1895,  ii,  390).— The  purified  zinc 
of  commerce  usually  contains  traces  of  sulphur  and  carbon,  which 
are  not,  however,  dissolved  in  the  metal,  and  may,  therefore,  be 
removed  from  the  fused  zinc  by  filtration  through  asbestos ;  the 
odour  of  the  gas  evolved  by  the  action  of  zinc  on  sulphuric  acid 
is  due  to  the  presence  of  hydrogen  sulphide.  (Compare  this  vol., 
ii,  274).  M.  O.  F. 

Orthoplumbates  of  the  Alkaline  Earths.  By  Georg  Kassner 
(Arch.  Fharm.,  1895,  233,  501— 507).— Calcium  orthoplumbate, 
CaaPbOi  +  4H2O  (Abstr,,  1895,  ii,  14)  loses  3H2O  at  240-250°, 
and  is  converted  into  a  mixture  of  calcium  metaplumbate,  CaPbOs, 
and  hydroxide,  although  at  a  higher  temperature  (500°)  these 
two  substances  condense  again  to  the  orthoplumbate.  Calcium 
metaplumbate,  on  ignition,  is  converted  into  the  orthoplumbate,  lead 
monoxide,  and  oxygen.  Anhydrous  calcium  metaplumbate  is  a  choco- 
late brown  powder,  which,  after  long  contact  with  water,  absorbs 
2H2O,  and  assumes  a  lighter  hue. 

Calcium  diplumbate  (loc.  cit.),  CaHjPbaOe,  loses  half  its  water  at 

18—2 
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310°,  and  the  remainder  at  380 — 400°.  The  intermediate  product, 
calcium  tetraplumbafe,  CaoHaPbiOn,  is  a  loose  yellowish  powder. 

Jn.  W. 

Metaplumbates  of  the  Alkaline  Earths.  By  Bruno  Grutzner 
and  M.  HoHNEL  (Arch.  Pharm.,  1895,  233,  512— 521).— Calcium 
inetaplumbate  (preceding  abstract)  may  be  prepared  by  digesting 
the  orthoplumbate  with  sodium  peroxide  and  water;  it  is  a  white 
powder,  crystallising  in  microscopic  cubes.  The  analyses  point  to  its 
containing  4H2O.  A  less  pure  product  may  be  obtained  by  sub 
stituting  caustic  alkali  for  the  alkali  peroxide. 

Silver  metaplnmhafe,  obtained  by  digesting  calcium  metaplumbate 
with  aqueous  silver  nitrate  at  the  ordinary  temperature,  is  a  dark 
gray,  silky  powder,  crystallising  in  microscopic  cubes.  The  crude 
product  contains  silver  oxide,  which  can  be  dissolved  out  with  am- 
monia ;  the  product  thus  purified  is  of  a  clear  gray  colour,  and  its 
composition  corresponds  with  the  formula  AgzPbOs. 

The  barium  and  strontium  salts  cannot  be  prepared  by  the  above 
methods.  Jn.  W. 

Thallous  Fluoroxymolybdate  and  Fluoroxyhypomolybdate. 

By  Francesco  Mauro  (Beal.  Accad.  Lined,  1893,  ii,  382 — 384  ;  com- 
pare Abstr,,  1893,  i,  124). — Delafontaine  first  prepared  thallous  fluor- 
oxymolybate,  2TlF,Mo02F2,  by  dissolving  thallous  oxide  and  molybdic 
anhydride  in  dilute  hydrofluoric  acid,  but  made  the  erroneous  state- 
ment that  it  contains  water  of  crystallisation ;  it  is  sparingly  soluble 
in  water  and  forms  long,  orthorhombic  crystals  which  lose  their 
transparency  after  a  time ;  a:b:c  =  0-85521  : 1  : 1-02474. 

Thallous  fluoroxj/liypomolyhdate,  2TlF,MoOF2,  is  prepared  by  electro- 
lysing a  solution  of  molybdic  anhydride  in  hydrofluoric  acid,  covered 
with  a  layer  of  petroleum,  and  adding  thallous  oxide  until  the  solu- 
tion is  decolorised.  The  deposited  salt  crystallises  in  vitreous, 
green,  orthorhombic  plates  or  prisms ;  a:b  :  c  =  0-86595  : 1 :  1*02952. 

Monothallous  fliioroxymolyhate^  TlF,Mo02F2,  which  is  deposited  on 
concentrating  a  hydrofluoric  acid  solution  of  thallous  fluoroxy- 
molybdate over  sulphuric  acid,  crystallises  in  lustrous,  yellow,  mono- 
clinic  plates  which  begin  to  decompose  at  240°; 

a:b:c  =  0-61985  : 1 :  1*39755.    /3  =  86°  T. 

It  was  found  by  Scacchi  (Beal.  Accad.  Lincei,  1893,  ii,  401)  to  be  iso- 
morphoiis  with  monammonium  fluoroxymolybdate.  W.  J.  P. 

Action  of  Phenol  on  Mercurous  Iodide.  By  Maurice  Franqois 
((Compt.  rend.^  1895,  121,  768 — 770). — Mercuric  iodide  dissolves 
somewhat  readily  in  hot  phenol  and  separates  in  the  yellow  modifi- 
cation, which  only  slowly  changes  into  the  red  form. 

Boiling  phenol  decomposes  mercurous  iodide  into  the  mercuric 
salt,  which  dissolves,  and  mercury  which  remains  undissolved.  The 
decomposition  is  however  limited,  and  equilibrium  is  established  when 
the  phenol  contains  2*75  parts  of  mercuric  iodide  in  100.  A  solution 
oontaining  a  higher  proportion  of  mercuric  iodide  will  attack  mercury 
with  formation  of   the  mercurous  salt,   this   action   continuing   in 
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presence  of  excess  of  mercury,  until  the  proportion  of  mercuric  iodide 
in  solution  is  reduced  to  275  parts  in  100°.  Mercurous  iodide  is 
only  very  slightly  soluble  in  boiling  phenol  in  presence  of  sufficient 
mercuric  iodide  to  prevent  decomposition,  but  the  mercurous  iodide 
which  has  been  heated  to  100°  in  piesence  of  phenol  is  converted 
into  very  distinct  though  microscopic  crystals.  (Compare  this 
vol.  i,  22).  C.  H.  B. 

Probable  New  Element  in  Terbia.  By  Paul  Lecoq  de  Bois- 
BAUDRAN  (Gompt.  rend.,  1895, 121,  709). — A  deep  red- brown  terbia  when 
dissolved  in  hydrochloric  acid  showed  only  a  faint  absorption  spectrum 
of  dysprosium,  and  a  nebulous  band  at  X487'7  which  does  not  coincide 
with  any  known  band,  but  seems  to  belong  to  a  new  element  which 
the  author  distingaishes  as  Z8.  C.  H.  B. 

Manganese  Silicide.  By  Vigouroux  (Compt.  rend.,  1895,  121, 
771 — 773). — Manganese  silicide,  SiMn^,  is  obtainecl  (1)  by  heating 
silicon  with  nine  times  its  weight  of  manganese  in  the  electric 
furnace  and  treating  the  product  first  with  water,  then  with  dilute 
hydrochloric  acid,  and  finally,  and  rapidly,  with  dilute  hydrofluoric 
acid,  or  (2)  by  heating  in  the  electric  furnace  a  mixture  of  1  part  of 
silica,  3  parts  of  manganoso-manganic  oxide,  and  1  part  of  sugar- 
carbon,  and  treating  the  product  as  above,  or  better,  (3)  by  heating 
silicon  with  4  or  5  times  its  weight  of  manganoso-manganic  oxide 
in  a  porcelain  dish  in  an  atmosphere  of  dry  hydrogen  up  to  the 
softening  point  of  porcelain. 

It  has  a  metallic  lustre  and  a  steel-grey  colour,  is  very  hard  and 
very  brittle,  and  perfectly  crystallised ;  sp.  gr.  =  6'6  at  15°.  It  does 
not  alter  when  exposed  to  air,  and  melts  at  the  temperature  of  the 
reverberatory  furnace.  Flaorine  attacks  it  at  the  ordinary  tempera- 
ture, chlorine  at  about  500°,  and  iodine  and  bromine  at  higher 
temperatures ;  oxygen  and  air  attack  it  at  a  red  heat.  Dry 
hydrogen  fluoride  decomposes  it  readily,  especially  if  gently  heated, 
hydrogen  chloride  below  a  red  heat,  and  hydrogen  iodide  at  a  higher 
temperature ;  water  is  without  action  at  100°,  but  at  a  red  heat 
decomposes  the  silicide,  with  liberation  of  hydrogen.  Dilute  acids 
attack  it  readily,  and  concentrated  acids,  especially  hydrofluoric  acid, 
are  violent  in  their  action ;  aqueous  potash  is  without  effect,  but  the 
solid  substance  attaclss  the  finely  powdered  silicide  when  heated  with 
it,  and  fused  alkali  carbonates  or  mixtures  of  carbonate  and  nitrate 
oxidise  it  readily.  C.  H.  B. 

Electro-dissolution  and  its  Uses.  By  Henry  N.  Warren 
(Chem.  Neivs,  1896,  73,  37 — 38). — When  iron  containing  boron, 
silicon,  sulphur,  phosphorous  or  carbon  is  the  positive  electrode, 
platinum  being  the  negative  in  a  bath  of  sulphuric  acid,  the  iron 
dissolves,  whilst  the  impurities  are  wholly  or  partly  precipitated. 
With  impure  copper  in  a  hydrochloric  acid  bath,  the  copper  is  pre- 
cipitated   on    the    platinum,    whilst   the    impurities — arsenic,    iron 
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zinc,  &c.,  remain  in  solution.  Stannic  nitrate,  potassium  ferrate,  and 
ferric  acetate  may  be  prepared  by  electro-dissolution. 

D.  A.  L. 

Hydrolytic  Decomposition  of  Ferric  Chloride.     By  Ubaldo 

Antony  and  G.  Giglio  (Gazzetta,  1895,  25,  ii,  1 — 12). — Freshly  pre- 
pared and  perfectly  neutral  ferric  chloride  solutions  were  made  by 
digesting  precipitated  ferric  hydroxide  with  dilute  hydrochloric  acid  in 
the  cold,  filtering  from  the  excess  of  ferric  hydroxide,  and  subsequently 
adding  the  requisite  quantity  of  hydrochloric  acid  to  give  a  pure  solu- 
tion of  FeCls.  Those  which  contain  less  than  1"1  per  cent,  of  the  salt 
appear  colourless  in  a  40  centimetre  tube,  but  after  several  hours 
become  yellow,  the  colour  increasing  in  intensity  during  48  hours  after 
preparation.  Dilute  solutions,  which  have  been  preserved  for  some 
days,  only  slowly  give  a  blue 'colour  with  ferrocyanide,  whilst  a  solu- 
tion containing  only  0'00083  per  cent,  of  ferric  chloride  gives  no 
colour  with  ferrocyanide.  From  these  results,  and  from  the  behaviour 
of  the  solutions  towards  sodium  chloride  and  hydrogen  sulphide,  it  is 
concluded  that  the  ferric  chloride  reacts  with  the  water,  being  con- 
verted in  infinitely  dilute  solutions,  or  those  containing  less  than 
0'00083  per  cent.,  into  colloidal  ferric  hydroxide,  which  is  not  acted  on 
by  potassium  ferrocyanide;  it  is  further  shown  by  colorimetric 
measurements  that  the  velocity  of  the  reactions  does  not  stand  in 
simple  relation  to  the  concentration  of  the  solution,  so  that  it  must 
be  assumed  that  the  hydrolysis  leads  to  the  formation  of  intermediate 
products,  like  FeCl2(0H)  and  FeCl(0H)2.  In  the  more  concentrated 
solutions,  a  stable  equilibrium  is  set  up  between  these  basic  com- 
pounds and  the  other  constituents  of  the  solution  ;  this  equilibrium  is 
destroyed  by  the  addition  of  ferrocyanide,  which  only  reacts  with  the 
ferric  chloride,  thus  causing  the  hydroxy-chlorides  to  be  acted  on  by 
the  acid  present,  again  yielding  ferric  chloride.  W.  J.  P. 

Salts  of  Ferric  acid.  By  Ludwig  Moeser  (Arch.  Pharm.,  1895, 
233,  521 — 527). — Potassium  ferrate  is  best  prepared  by  gradually 
adding  bromine  (50  gi-ams)  to  ferric  hydroxide  (80 — 90  grams)  sus- 
pended in  a  cooled  concentrated  caustic  potash  (50  grams  in  80  grams 
of  water)  ;  more  potash  is  then  added,  and  the  mixture  warmed  and 
kept  at  50 — 60°  for  half  an  hour.  The  cooled  ferrate  is  drained  on  a 
tile,  and  the  excess  of  alkali  removed  by  alcohol ;  the  potassium  bromide 
is  then  removed  by  dissolving  the  product  in  a  little  water  and  repre- 
cipitating  it  with  alcohol.  Potassium  fen^ate  is  a  reddish- black 
powder,  very  soluble  in  water,  forming  a  deep  red  solution.  When 
ignited,  it  loses  oxygen,  and  is  converted  into  the  green  ferrite,  which, 
unlike  it,  is  very  deliquescent,  and  rapidly  oxidises  to  potassium  and 
ferric  hydroxides  when  exposed  to  air.  Potassium  ferrate  is  converted 
by  alkali  sulphides  into  a  green  substance,  possibly  a  sulphoferrate. 

Barium  ferrate  is  obtained  as  a  dark  crimson,  amorphous  powder  by 
precipitating  potassium  ferrate  with  barium  chloride.  It  is  also 
prepared  by  boiling  freshly  precipitated  ferric  hydroxide  with  baryta 
water  and  an  appropriate  oxidising  agent,  such  as  barium  hypochlorite. 
Barium  ferrate,  on  ignition,  is  decomposed  into  barium  ferrite,  water. 
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and  oxygen,  and  is  violently  acted  on  by  acids,  evolving  oxygen, 
and  yielding  barium  and  ferric  hydroxides;  if  nitric  or  sulphuric 
acid  is  used,  the  oxygen  contains  much  ozone.  Barium  ferrate  may 
be  reconverted  into  an  alkali  ferrate  by  digestion  with  the  alkali 
carbonate,  and  in  this  way  rubidium  and  ccesium  ferrates  may  be 
obtained.  Jn.  W. 

Platosomonodiamine  Compounds.  By  Alfonso  Cossa  (Real, 
Accad.  Lincei,  1894,  ii,  360 — 362). — On  heating  aqueous  platosodiamine 
chloride  with  hydrochloric  acid  for  some  hours,  platososemidiamine 
chloride  separates ;  on  adding  potassium  platinosochloride  to  the 
filtrate,  the  undecomposed  platosodiamine  chloride  is  immediately  de- 
posited as  Magnus'  green  salt,  and  after  filtering  and  concentrating  the 
solution,  platosomonodiamine  platinosochloride,  2Pt(NH3)3Cl2,PtCl2, 
separates  in  uniaxial,  red  lamina3  of  somewhat  metallic  lustre.  It  is 
dissolved  by  ammonia,  with  formation  of  platosodiamine  chloride,  and 
with  nitric  acid  yields  chlcn^oplatinornonodiamine  nitrate^  which  is 
colourless,  and  very  insoluble  in  water. 

Platosomonodiamine  chloride  is  best  prepared  by  adding  the  equiva- 
lent proportion  of  platosodiamine  chloride  to  the  platinosochloride  ;  on 
concentrating  the  solution,  Magnus'  green  salt  separates,  and  on 
evaporating  the  filtrate  a  residue  of  platosomonodiamine  chloride  is 
obtained ;  this  crystallises  in  colourless,  monoclinic  prisms,  and  is 
very  soluble  in  water.  W.  J.  P. 
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Platinum,  Pickeringite,  and  Magnesia  zinc  alum  from  N.S.W. 

By  George  W.  Card  {Records  Gaol.  Survey,  N.S.  W.,  1895,  4, 130—134). 
— Platinum  as  grains  from  the  alluvial  gold  works  of  Fifield,  Forbes, 
gave,  on  analysis  by  J.  C.  H.  Mingaye, 


Pt. 

Ir.             Kh.             Pd.         Osmiridium.         Fe. 

Cu. 

7590 

1-30        1-30        trace           930           10*15 

Au.            Pb.        Insoluble.        Total, 
nil         trace          1-12          9948 

0-41 

Pickeringite,  occurring  as  silky,  acicular  crystals  at  Mt.  Victoria, 
gave 

HoO.  Al.Os.         FesOa.         FeO.  CaO.         MgO.  KX>, 

37-23  10-65         1-27         trace  nil  238         074 

Na..O.  SOa.  Insol.  (sand).  Total, 

trace         30*28  17-89  100-44 

The  magnesia  is  too  low^  for  pickeringite. 
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Magnesia  zinc  alicm^  from  New  England,  gave 


AJA. 

FeO. 

ZnO. 

CuO. 

MgO. 

NaoO. 

KoO. 

SO3. 

P2O5. 

Insol. 

H.O  [diff.]. 

9-36  trace  3-34  trace 

5-78 

0-60  trace 

34-62  0-28 

2-51 

[43-51] 

L.  J.  S. 

Analyses  of  Gold,  Meerschaum,  Amber,  and  Magnetite 
from  Servia.  By  Sima  M.  Lozaxic  (Losanitsch)  (Aim.  Geol.  Fe^iins. 
Balkan.,  1893,  4,  (2),  81— 86).— Gold  from  Slatina  gave,  Au  89-39; 
Ag  9*20 ;  sand,  traces ;  =  98-59.   Meerschaum  from  Zlatibor  gave 

SiOo.  MgO.  FeO.      Loss  on  ignition.       Total. 

53-89  22-83  088  2220  99-80 

Amber  from  Vranjes,  Kraljevo,  of  hardness  2 — 2-5,  sp.  gr.  1-081^ 
gave  C,  78-16  ;  H,  10"l3;  0, 11-71  =  10000. 

Analyses,  mainly  technical,  are  given  of  various  ores  and  coals ;  the 
following  is  of  magnetite  from  Yencac. 

Loss  on 
IesoI.        FejOg.        FeO.       Cr.Oa.     ALOg.      MgO.         ignition.  Total. 

11-68      60-34       7-92      4-49      4-44      5*44  5-46  99-77 

L.  J.  S. 
Analyses  of  Austrian  Minerals,  &c.    By  Conrad  von  John  and 
C.  F.  EiCHLEiTER  (Jahrb.  Jc.  k.  geol.  Reichsanst,  Wien,  1895,  45, 1 — 28). 
— Numerous  analyses,  mainly  technical,  are  given  of  coals,  ores  and 
impure  minerals,  rocks,  mineral  waters,  and  some  artificial  alloys. 

L.  J.  S. 

Vanadiferous  Coal  from  Peru.  By  Torkico  y  Meca  (Berg-  wid 
hiitt.  Zeit.,  1895,  361;  from  Boletin  de  Minas,  1894,  December  31). — 
This  coal,  from  Yauli,  resembling  anthracite  in  appearance,  was 
examined  for  platinum,  but  with  a  negative  result.  One  sample 
gave  1-2  per  cent,  of  a  greenish-yellow  ash,  which  contained  38 
per  cent,  of  vanadic  acid ;  the  blue  sulphuric  acid  solution  con- 
tained, besides  vanadium,  small  quantities  of  alumina,  lime,  and  mag- 
nesia, and  a  little  nickel.  Molybdic  and  tungstic  acids  were  not 
found.  L.  J.  S. 

Burmite,  a  Ne-w  Amber-like  Resin  from  Upper  Burma.  By 
Otto  Helm  (Records  Geol.  Survey,  India,  1892,  25,  180—181;  1893, 
26,  61—64;  and  Schriften  Ges.  Danzig,  1894,  8,  63— 66).— This  new 
fossil  resin  is  semi-transparent,  and  varies  in  colour  from  pale  yellow 
to  reddish  and  dirty  brown,  whilst  some  specimens  are  ruby-red  and 
transparent ;  it  shows  a  fine  blue  fluorescence.  The  shiny  conchoidal 
fracture  has  a  greasy  touch.  The  darker,  clouded  specimens,  of  slightly 
higher  specific  gravity,  enclose  particles  of  organic  matter  and  veins 
of  calcite.  A  brown,  weathered  crust  is  usually  present.  The  hard- 
ness of  2*5 — 3  is  slightly  higher  than  that  of  Baltic  amber  (succi- 
nite) ;  sp.  gr.  1-030 — 1-095.  By  dry  distillation,  it  decomposes  with- 
out fusion,  yielding  white  aromatic  fumes,  a  brownish-yellow  oil,  and 
a  little  watery  liquid,  the  latter  containing  formic  acid  and  piobably 
pyrogallol.     Analysis  gave 


f 
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C.  H.  O.  8.  Total. 

80-05         11-50        8-43        0-02         10000 

The  ash  in  a  pure  piece  amounted  to  0'2  per  cent,,  and  consisted  of 
calcium  sulphate  and  carbonate  and  ferric  oxide  ;  an  impure  speci- 
men gave  4'6  per  cent,  of  ash.  It  is  very  resistant  to  solvents ;  oil  of 
turpentine  dissolving  185  per  cent.,  other  solvents  much  less;  it  is 
gradually  dissolved  by  concentrated  sulphuric  acid,  yielding  a  red- 
brown  solution,  Burmite  is  distinguished  from  the  Baltic  succinite 
by  the  absence  of  succinic  acid ;  from  the  Sicilian  simetite  by  its 
resistance  to  solvents ;  and  from  the  Auckland  ambrite  by  its  low- 
percentage  of  oxygen  and  smaller  solubility  in  carbon  bisulphide. 

The  name  burmite  was  first  proposed  by  F.  Noetling  (Records  Geol. 
Survey,  India,  1893,  26,  31),  who  describes  the  mode  of  occurrence 
and  mining  of  the  mineral  near  Maingkhwan,  in  the  Hukong  Valley. 

L.  J.  S. 

Composition  and  Constitution  of  Cubanite  (Cupropyrite). 

By  R.  Schneider  (/.  ;>r.  Chem.,  1895,  [2],  52,  555— 559).— The 
author's  analyses  of  this  mineral  are  in  accord  with  the  empirical 
formula  CuFegSa,  and  agree  with  those  of  Scheidhauer  {Ann.  Phys. 
Chem.,  1845,  64,  280).     If  the  rational  formula  be 

Cu2S,FeS,FeS,FeS}FeS2, 

the  mineral  may  be  regarded  as  the  analogue  of  sternbergite, 
Ag2S,FeS,FeS,FeS}FeS2,  and  of  a  number  of  sulpho-salts,  which  the 
author  has  from  time  to  time  described,  of  the  general  form 
X"S,X"S,X"S,X"S}Z'^S2  where  X  is  a  bivalent  group  or  element, 
and  Z  a  quadrivalent/  group  or  element.    Several  examples  are  quoted. 

A.  G.  B. 

Artificial  Precious  Opal.  By  Giuseppe  Cesaro  (Jahrb.  f.  Min., 
1895,  ii,  Ref.  8;  from  Bull.  Acad.  Belg.,  1893,  [3],  26,  721—730).— 
A  glass  flask,  which  had  contained  hydrofluosilicic  acid  for  several 
years,  was  coated  with  a  white,  translucent,  opal-like  deposit ;  this 
showed  a  play  of  colours,  and  had  tne  composition  3Si02,H20. 
Sodium  and  calcium  silicofluo rides  were  also  formed  by  the  action  of 
the  acid  on  the  glass.  L.  J.  S. 

Emery  from  Naxos.  By  Gustav  Tschermak  {T^ch.  Min.  Mittli., 
1894,  14,  311 — 342). — The  emery  of  Naxos,  an  island  in  the  Grecian 
Archipelago,  occurs  as  lenticular  masses  in  the  granular  limestone 
associated  with  gneiss  and  schist;  it  consists,  as  seen  in  thin  sections, 
principally  of  corundum  and  magnetite,  with  a  little  secondary 
haematite  and  limonite,  and  some  margarite,  tourmaline,  muscovite, 
chloritoid,  diaspore,  and,  less  frequently,  kyanite,  staurohte,  biotite, 
rutile,  spinel,  idocrase,  and  pyrites.  There  is  a  more  or  less  banded 
structure  marked  out  by  layers  of  the  iron  ore.  The  corundum  is 
mostly  as  rounded  grains,  but  sometimes  as  crystals  when  surrounded 
by  magnetite,  and  it  is  rich  in  enclosures,  principally  of  magnetite. 
Analyses  by  E.  Ludwig  gave  I  for  quality  A  from  Kremno,  and  1 1  for 
quality  B  from  Henidi. 
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SiOo.       B.Ps-        Al-A-        I'esOg.       MgO.  CaO.       Na.O.      KoO. 

I.  5-64       1-15       57-67       33-36       0-83  043       n.d.       0-31 

II.  5-45       0-88      56-52      34-65       0-43  090      0-60      040 

Loss  on 

TiOo.          COo.       ignition.  Total. 

I.  n.d.          —          0-70  100-09 

II.  n.d.         n.d.         0-42  100-25 

From  these  analyses  is  calculated 

Corundum. 


I.  52-4 
II.    50 


3e  analyses  is  calculated 

Magnetite.  Tourmaline.  Chloritoid.  Muscovite.  Margarite.  Calcite. 

321  11-5  —  22  — 

33  9  4  3—1 

The  emery  of  each  deposit  ig  described  in  detail.  The  sp.  gr.  varies 
from  3-71  to  4-07.  L.  J.  S. 

Magnetite  from  the  Madras  Presidency,  containing  Manga, 
nese  and  Aluminium.  By  Thomas  H.  Holland  (Records  Geol. 
Survey,  India,  1893,  26,  164 — 165). — A  granular  specimen  of  magne- 
tite, with  a  distinct  reddish  streak,  and  sp.  gr.  5045,  from  the  Kodiir 
mines,  Yizagapatam  district,  gave,  on  analysis, 


Moisture 

H2O 

Insol. 

below  105°. 

on  ignition. 

in  HCl. 

AI.2O3. 

FeaO,. 

Mn304.        Total. 

014 

2-18 

0-11 

2-52 

91-62 

3-00        99-57 
L.  J.  S. 

Artificial  Haematite  and  Magnetite.  By  Wilhelm  MUller 
(Zeit.  deutsch.  geol.  Ges.,  1893,  45,  63 — 68). — The  residue  obtained 
on  reducing  nitrobenzene  to  aniline  by  means  of  iron  and  hydrochloric 
acid  is  allowed  to  stand  in  heaps  before  being  smelted  at  Laar,  near 
Ruhrort.  Owing  to  the  energetic  oxidation  of  the  ferrous  chloride, 
there  is  a  considerable  rise  in  temperature,  sometimes  to  glowing,  and 
the  substance  becomes  a  dark,  hard,  compact  mass  of  iron  oxides,  the 
numerous  cavities  being  lined  with  well-developed  crystals  (to  1  cm. 
diam.)  of  haematite  and  small  octahedra  of  magnetite.  Although 
the  haematite  crystals  have  all  been  formed  under  the  same  conditions 
(which  are  very  similar  to  those  in  volcanic  sublimations,  as  at  Vesu- 
vius), they  vary  considerably  in  habit,  being  tabular,  rhombohedral, 
pyramidal,  or  prismatic.  Analyses  of  the  crystals  by  Loscher  gave 
re203  87-38,  FeO  12-45  =  99-83;  and  Fe^Os  86*45,  FeO  11-78  = 
98-23  per  cent. ;  this  indicates  an  intergrowth  of  magnetite  with  the 
ha3matite,  as  is  also  shown  by  the  fact  that  the  crystals  are  somewhat 
magnetic.  The  magnetite  gave  FegOg  71*18,  FeO  28-72  =  99-90  per 
cent.  L.  J.  S. 

Analyses  of  Magnesite,  Dolomite^  Mica,  and  Magnetite  from 
Servia.  By  A.  Stanojevic  (Ann.  Geol.  Fenins.  Balkan.,  1893,  4,  (2), 
8Q — 88). — Magnesite  (I)  and  dolomite  (II)  from  Avala  gave 


SiO.. 

FeO. 

CaO. 

MgO. 

CO2. 

Total. 

I.  0-17 

0-66 

— 

46-60 

52-21 

99-64 

II.  4-37 

3-97 

24-12 

22-25 

45-90 

100-6] 
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White  mica  from  near  Yranja  gave 

SiOa.         AI2O3.       FeoOa.     MgO.       KgO.        H2O.  Total.       Sp.  gr. 

48-93      34-60      3-22       0-63       8-76       5-17       100-68       2-? 

Iron  ore  of  sp.  gr.  5-01,  from  Suvo  Rudiste  (Kopaonik),  gave 

Insol.         CuO.  MgO.  FesO^.  FeO.  CO2.  Total. 

1-59        4-03        0-80        67-37         27-63        O'll         101-53 

Analyses  of  other  Servian  ores  are  given.  L.  J.  S. 

Iglesiasite,  Tamowitzite,  and  Hemimorphite  from  Silesia. 

By  Hermann  Traube  (Zeit.  deutsch.  geol.  Ges.,  1894,  46,  57—67). — 
Iglesiasite  occurs  on  smithsonite  at  Radzionkau,  in  comb-like  aggrega- 
tions ;  analysis  gave 

PbO.  ZnO.        COaCdiff.].      ZnCOa.        Sp.gr. 

78-65        3-41         [17-94]         5-47         6-187 

The  crystals  are  flattened  in  the  direction  of  the  vertical  (c)  axis ; 
a:h:c  =  0-59906  :  1  :  0-72465.     2^^^  =  17°  7'. 

Tamowitzite  :  Analyses  of  specimens  from  Tarnowitz  gave 

CaO.  SrO.     PbO.  ZnO.  CO.^  [diff.].  PbCO;,. 

Colourless 54-09  0-28     2-24  —        [43-39]  2-61 

Green 52-70  0-25     4-26  —        [42-71]       5-09 

Reddish-brown  . . .      51*93  0  35     4-76  0-34      [42*62]  5-70 

Yellowish 53-43  trace  3-58  —        [4299]  4-29 

No  connection  can  be  traced  between  the  composition  and  the 
colour.  The  crystals  used  in  the  last  analysis  have  the  habit  of  arago- 
nite  rather  than  of  witherito. 

Hemimorphite^  from  Scharley,  was  analysed  on  account  of  the  un- 
usual dark  brownish-red  colour ;  lead  has  not  before  been  recorded  in 
this  mineral. 

SiOs.'  ZnO.  PbO.         H2O.  Total.  Sp.gr. 

24-81         66-28        2-17         7-39        99*65        3627 

Crystallographic  determinations  are  given  of  the  above,  and  of  good 
crystals  of  hemimorphite  from  Radzionkau,  and  of  cerussite  from 
Tarnowitz.  L.  J.  S. 

Spodiosite  from  Nordmark.  By  Gustaf  Nordenskiold  (Jahrb. 
Min.,  1895,  ii,  Ref.  18 ;  from  Oeol.  For.  Fork.,  1893,  15,  460—466). 
— Spodiosite  occurs  as  large,  orthorhombic  crystals,  with  chondrodite, 
amphibole,  magnetite,  and  calcite  in  serpentine  veins  at  Nordmark, 
Sweden.  The  freshest  portion  of  the  much  decomposed  mineral  gave 
on  analysis 

Total 
P2O5.      SiOj.      CaO.       AI2O3.    FeaOg.      MgO.      F.        HjO.     (less  O  for  F). 

29-62     8-74     45-84  2^  8-56     2-94    3-76         100-60 
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As  the  SiOz  and  MgO  belong  to  the  serpentine,  the  formula  becomes 
mCaaPaOg  +  nCaFo,  where  m  =  8  and  n  =  3,  this  being  analogous 
to  apatite.  L.  J.  S. 

Celestite  from  Bourke,  N.S.W.  By  George  W.  Card  {Record.^ 
Geol.  Survey,  N.S.W. ,  1893,  3,  201— 203).— A  soft  mass  of  sp.  gr. 
3'73  consisting  of  an  aggregation  of  small  crystals,  gave,  on  analysis 
by  J.  C.  H.  Mingaye, 

SrS04.    CaS04.  BaS04.    SiOo.  FeaOg  (AI2O3) .  MgO.    NaCl.     HoO.       Total. 
93-57     0-99     trace     3-22         1-52         0-33     trace     070     100-33 

L.  J.  S. 

A  supposed  Sulphocarbonate  of  Lead.  By  P.  T.  Hammoni> 
(Records  Geol  Survey,  N.S.W.,  1895,  4,  163— 166).— White  to  colour- 
less, brittle,  orthorhombic  crystals,  with  an  imperfect  cleavage,  and 
an  adamantine  to  resinous  lustre,  found  on  cerussite  from  Broken 
Hill,  N.S.W.,  gave,  on  analysis  by  J,  C.  H.  Mingaye, 

PbO.  SO3.  CO2.  Total. 

7411  22-27  3-32  9970 

74-11  2500  1-34         100-45 

There  is  an  absence  of  water  ;  sp.  gr.  6*22 — 6-33.  The  crystals  differ 
in  many  points  from  leadhillite,  and  are  probably  anglesite,  containing 
admixed  cerussite,  the  latter  possibly  being  due  to  the  alteration  of 
the  former.  L.  J.  S. 

Zinciferous  Melanterite,  Seelandite  and  "  Zinkmanganerz." 

By  August  Brunlechner  (Jahrh.  naturhist.  Landes-Museums,  Klagen- 
fartj  1893,  Heft  22,  186 — 194). — Numerous  minerals  recently  found 
in  Carinthia  are  shortly  described. 

Melanterite  (zinciferous)  as  small  stalactites  incrusting  dolomitic 
limestone  from  RaibI,  gave,  on  analysis, 

FeO.  ZnO.  SO3.  H2O.  Total. 

20-69        G-01         28-95         44-35         100-00 

Seelandite  :  Colourless,  white,  or  yellowish- white  needles,  occurring 
as  an  efflorescence  on  siderite  from  Lolling,  gave 

MgO.  AlgOa.  SO3.  H2O,  Total. 

4-07         10-54        34-03         51-22        99-86 

thus  corresponding  with  the  formula  MgAla(S04)4  +  27H2O.  [This  is 
near  to  pickeringite ;  seelandite  is  a  new  name  (see  "  Carinthia,'^  ii, 
1891,  No.  2).] 

^^  Zinkmanyanerz^' :  This  "new  species"  occurs  as  a  thin,  dull, 
compact  layer  of  reddish-brown  or  blackish-brown  to  steel-grey 
colour,  in  hemimorphite  druses,  or  coating  hydrozincite  at  Bleiberg. 
Streak,  dark  reddish-brown  ;  fracture,  even  to  flat,  conchoidal.  Given 
as  a  zinc  manganite  containing  water. 

Analyses  of  an  impure  limonite  and  a  bituminous  dolomitic  lime- 
stone are  also  given.  L.  J.  S. 
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Kentrolite  from  Jakobsberg.  By  Gustaf  Nordenskiold  (Jahrh. 
f,  Min.,  1895,  ii,  Ref.,  241 ;  from  Geol  For.  Fork.,  1894,  16,  153— 
158). — Small,  dark  reddish-brown  to  black,  orthorhombic  crystals  on 
inesite  from  Jakobsberg,  Sweden,  gave,  on  analysis, 

SiOs.  PbO.  MngOs.      Ye.O-^. 

16  50  19  i 

L.  J.  S. 
Action  of  Water  on  Apophyllite.  By  Giorgio  Spezia  (Jahrh.  f. 
Min.,  1895,  ii,  Ref.,  242 ;  from  Atti  Accad.  Sci.,  Torino,  1895,  30, 
455 — 465). — Water  under  a  pressure  of  1750  atmospheres  at  the 
ordinary  temperature  had  no  action  on  apophyllite  from  Poonah  ; 
under  a  pressure  of  500  atmospheres  at  93 — 107°  there  was  no  marked 
action;  but  water  at  190 — 211°,  and  under  the  normal  pressure  for 
that  temperature,  strongly  corroded  the  mineral  in  13  days,  producing 
beautiful  etch-figures.     Glass  behaves  in  a  similar  manner. 

L.  J.  S. 

Lepidomelane,  Actinolite,  Andradite,  Grossular,  Horn- 
blende, Clinochlore,  Talc,  Diallage,  Damourite,  Sericite, 
Cookeite,  Cobaltiferous  Lollingite,  Bismuthite,  Strontianite, 
and  Native  Iron  from  Canada.  By  G.  Christian  Hoffmann 
{Report  Geol.  Survey,  Canada,  189^,  Q,  R.,  1 — 93). — Tjepidomela7ie  (1) , 
brilliant,  black  plates  in  a  granular  mispickel  at  Marmora,  Hastings 
Co.,  Ontario. 

Actinolite  (IJ),  light  greenish-grey,  finely  fibrous,  from  Westmeath, 
Renfrew  Co.,  Ontario. 

Andradite  (III),  massive,  black,  in  thin  splinters  dark  purple-red, 
from  Cawood,  Quebec;  (IV),  clove-brown,  massive,  from  Fraser 
River,  B.C. 

Grossular  (V),  massive,  honey-yellow,  from  Litchfield,  Quebec. 

Hornblende  (VI),  finely  fibrous,  radiated,  blackish-green,  from 
Eraser  River,  B.C.     Analyses  I  to  VI  by  F.  G.  Wait. 

I.            II.  in.         lY.          V.  VI. 

Si02 32-79  56-70  36-09  34-52  36-80  38-79 

AlA 14-34       1-62  12-69      4-09  20-53  11-51 

FeA 4-52      306  1233  2582      238  16-88 

FeO 26-32       719  3-30      2-66      0-56  1596 

MnO 0-29      0-30  0-48      0-94      0-50  0-62 

mo —         0-54  _         _         _ 

CaO 1-45  10-62  34-46  3149  3741  11-57 

MgO 4-68  17-20  094      0-59       1-51  286 

K2O 7-24      0-24  _          _         _  1-36 

NaaO 2-00      0-64  —         _          _  0-71 

TiO., 0-92       _____ 

H2O  (at  100°) ....  1-38      0-64  0-04      0-03      0-07  0-09 

H2O  (above  100°) .  3-68       2-05  _          _          _  0*83 

99-61  100-80  100-33  10014     99-76   101-18 

Sp.gr 3-19       2.941     3690     3-706    3-623.3-404 

Clinochlore  (VII),  Avhite  or  faint  bluish- white,  scaly,  from  a  scapo- 
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lite-serpentine  rock  at  Buckingham,  Quebec, ;  sp.  gr.  2-631.  (VIII), 
dark  green,  broadly  foliated,  from  Bagot,  Renfrew  Co.,  Ontario.  Both 
analj'ses  by  R.  A.  A.  Johnston. 

SiOo.       AI2O3.     FeA-    FeO.     CroOg.    MgO.      KoO.       HgO.        Total. 
VII.  28-65     18-96      —       —        _      37-49      —      15-22     10032 
VIII.  27-23     19-44     2-17     491     0-99     ,32-67     008     1204      9953 

Talc    (IX),    pale    yellowish-green,    foliated,    from    Grimsthorpe, 

Ontario  ;  water  at  100°,  032  per  cent.  ;  above  100°,  542.      Analysis 

by  Wait. 

Biallage  (X),  thin-foliated,  light  greenish- grey,  in  serpentine,  from 

Melbourne,  Quebec. 

Damourite  (XI),  scaly,  yellowish-green,  in  a  ferruginous  dolomite, 

from  Kicking   Horse  Valley,  'B.C.      Over  sulphuric  acid,  068  per 

cent,  of  water  was  lost ;  at  100°,  0-03  ;  on  ignition,  5'54,  =  6-25  per 

cent. 

Sericite  (XII),  small,  yellowish- white  scales,   forming   61-64   per 

cent,  of  a  sericite-schist  from  Wait-a-bit  Creek,  Columbia  River,  B.C. 

Analysis  was  made  on  the  portion  of  the  rock  insoluble  in  hydrochloric 

acid,  the  soluble  portion  consisting  mainly  of  carbonates. 

Cookeite  (XIII),  white  or  pale  green,  and  foliated  ;  occurs  as  thin 

bands  in  the  sericite-schist  above  mentioned.     Analyses  X  to  XIII  by 

Johnston. 

IX.  X.  XI.  XII.  Xlll. 

SiO, 60-45         50-66        44-28         46-05        3200 

AI263 0-27  4-47        33-60        3836        4587 

FeaOa    0-78  0-70  0-62  0-97  — 

FeO 2-04  2-75  —  _  _ 

CrA —  1-40  _  _  _ 

XiO  0-50  _  _  _  _ 

CaO 0-16        21-81  —  240  1-63 

MgO 29-84        17-45  3  03  0-47  0-78 

K,0 —  -  9-87  619  0-06 

Na,0 —  —  0-40  2-98  0-65 

Li^O —  —  —  0-34  210 

CS2O _____  0-03  — 

H2O 5-74  0-69  6-25  248        17-29 

F —  —  0-59  —  002 

CI —  —  0-51  —  — 

99-78        99-93        99-13       100-27       100-40 

Less  0  for  F       —  —  0-36  —  001 

Sp.  gr 2  65  .3-238        2857         —  — 

Cohaltiferous  LdlUngite^  massive,  steel-grey,  with  pyrrhotite,  from 
Galway,  Ontario.  Analysis  by  Johnston  gave,  after  deducting  169 
per  cent,  of  quartz, 

As,  S.  Fe.  Co.  Ni.  Total.  Sp.  gr. 

70-85        0-81        24-67        2*88        0*79        lOO'OO        7-028 
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Blsmuthite,  massive  and  foliated,  lead-grey,  from  a  granite  vein 
at  Jonquiere,  Quebec.     Analysis  by  Johnston  gave 

Bi.  S.  Fe.  Pb.  Cu.  Total.  Sp.  gr. 

79-28         18-46        0-74         1*68        0-48         100-64        6-781 

Strontianite,  radially  crystalline,  pale  yellowish -green  to  white,  as 
veins  in  limestone  at  Nepean,  Ontario.     Analysis  by  Johnston  gave 

CO2.  SrO.  CaO.         Insol.  Total.  Sp.  gr. 

30-54        65-43        338        017         9952        3-704 

Native  iron  occurs  as  small  spherules,  very  similar  to  those  pre- 
viously described  by  the  author  (Abstr.,  1895,  ii,  20)  in  kaolin  and 
limonite  in  a  pegmatite  vein  at  Cameron,  Ontario.  Analysis  by  John- 
ston gave 

Fe.  Mn.         Ni.       S.  P.    Organic  matter.    Insol.     Total.      Sp.  gr. 

90-45     0-75     trace  not^et.  7-26     98*46     7-257 

Copper  and  cobalt  are  absent.  On  dissolving  in  hydrochloric  acid, 
there  is  a  strong  smell  of  phosphine.  The  insoluble  concretionary 
nuclei  contain  88-77  per  cent,  of  silica,  with  some  AI2O3,  FcoOa,  and 
CaO. 

The  report  also  contains  numerous  analyses  of  ores,  waters,  &c. 

L.  J.  S. 

Xiphonite,  a  New  Amphibole  [Hornblende]  from  Etna.    By 

Gaetano  Platania  (Jahrb.  f.  Min.,  1895,  ii,  Ref.,  236 — 237  ;  iromAtti 
rend.  Accad.  8ci.^  ^c,  diAcireale^  1893,  N.  Ser.,  5,  55 — 62). — This  occurs 
as  small,  light  yellow  to  honey-yellow,  transparent,  monosymmetric 
crystals  in  the  drusy  cavities  of  a  slaggy  lava.  It  is  supposed,  together 
with  the  accompanying  haematite,  to  have  been  formed  by  sublimation. 
On  account  of  the  feeble  pleochroism,  the  light  colour,  and  the  special 
mode  of  occurrence,  it  is  considered  to  be  a  distinct  variety  of  horn- 
blende. L.  J.  S. 

Chemical  Composition  and  Constitution  of  Vesuvians 
[Idocrase]  and  Wiluite.  By  Paul  Jannasch  and  P.  Weingarten 
{Zeit.  anorg.  Ghem.,  1895,  ii,  40—48 ;  see  also  Abstr.,  1895,  ii,  319).— 
The  paper  contains  the  results  of  the  complete  analysis  of  (I)  idocrase 
from  Vesuvius,  free  from  fluorine,  of  (II)  idocrase  from  the  same 
locality,  containing  fluorine,  and  (III)  of  idocrase  from  the  Matterhorn. 


SiO^.      TiOo.     Fe^Og. 

AI2O3. 

FeO.       CaO. 

MnO.    MgO. 

K3O. 

I.  36-38     4  28      277 

12-29 

214     35-56 

0-37     2-94 

0-42 

II.  37-15     0-50      3-28 

15-73 

1-94    35-49 

0-52     2-64 

0-38 

[II.  37-09     2-15      3-59 

15-56 

0-83     35-24 

0-18     2-24 

0-72 

NaoO. 

H2O. 

F. 

Total. 

I.  0-95 

2-68 

— 

100-78 

II.  0-67 

1-97 

1-68 

101-95 

III.  0-53 

2-71 

— 

100-84 

2G0  ABSTRACTS  OF  CHEMICAL  PAPERS. 

The  results  obtained  agree  with  the  former  determinations,  and  are 
in  accordance  with  the  composition 

Si40n(Aire"')2(Ca,Mg,Mn,Fe",K,Ts^a)5(H,F)2. 
A  complete  analysis  of  wiluite  gave 

SiOs.        TiOg.       B2O3.  FegOa.     AI2O3.       FeO.        CaO.        MnO.      MgO. 

36-01      130      2-81  2-18      1223      149      3581      015      G05 
Na.,0.  Fl.  F2O.  Total. 

0-45        0-22         1-34         100*04 

from  which  the  formula, 

(Si,Ti)s033(Al,Fe"',B),(Ca,Mii,Mg,Fe",Na)io(H,F)o., 
is  deduced.  ,  E.  C.  R. 

Origin  and  Composition  of  Onyx  Marbles.  By  Gboege  P. 
Merrill  {SmitJisonian  Report,  U.S.  National  Museum,  for  1893-4, 
1895,  539 — 585). —  Certain  travertines  and  cave  deposits  of  calcium 
carbonate,  which  are  characterised  by  being  banded  and  translucent, 
are  the  so-called  onyx  marbles  or  oriental  alabasters ;  they  are  here 
shown  (by  their  sp.  gr.)  to  consist,  in  almost  all  cases,  of  calcite,  and 
not  of  aragonite.  The  true  onyx  marbles  are  superficial  deposits  from 
hot  springs,  and,  according  to  the  view  taken  by  the  author,  deposi- 
tion has  taken  place  slowly  at  the  bottom  of  pools  of  water;  cave 
marbles  (that  is,  stalactites,  &c.),  on  the  other  hand,  are  cold-water 
deposits,  and  are  of  greater  purity.  The  former  rarely  contain  less 
than  90  per  cent,  of  calcium  carbonate  ;  iron  oxide  and  carbonate 
being  the  next  prominent  constituents,  these  being  the  main  cause  of 
the  wide  range  in  colour.  The  pale  and  green  colours  are  associated 
with  ferrous  carbonate,  and  the  red-browns  with  ferric  oxide,  which 
latter  has  been  produced  by  the  oxidation  of  the  carbonate  along 
cracks  and  joints ;  for  example,  a  green  marble  with  4*27  per  cent. 
FeCOs,  contained  in  the  brown-red  (oxidised)  portions  1*22  per  cent. 
FeCOa  and  3*53  per  cent.  FegOa.  Some  of  the  colour  variations  may 
be  partly  due  to  manganese ;  and  in  some  amber-brown  and  yellow 
marbles  (and  one  rose  coloured)  they  are  due  to  organic  matter  ; 
they  are  rarely  due  to  mechanical  enclosures,  such  as  clay. 

Of  the  16  analyses  given,  I  is  a  white  onyx  marble,  from  Lower 
California  ;  II,  milk-white  from  Persia,  also  with  0'24  Ca3(P04)2 ; 
III,  light  green,  from  Mexico ;  IV,  red-brown,  from  Arizona ;  V, 
dark  amber,  from  California,  containing  organic  matter,  and  1*59 
SrCOa  and  O'll  BaCOs- 


S]).  gr.  CaCOg.  MgCOg. 

FeCOs. 

MnCOa 

Fe.203. 

SiO.. 

CaS04.    H2O. 

Total. 

I.  278   96-86    0-24 

2-79 

— 

0-61 

0-06 

—    not  det. 

100-56 

II.  275   90-93    0-75 

1-37 

4-34 

— 

— 

2-30       — 

99-93 

III.  2-75   89-36    3-00 

5-24 

029 

— 

— 

1-34      0-57 

99-80 

lY.  2-67   93-82    053 

4-06 

— 

1-73 

005 

—     not  det. 

100-19 

V.  2-70   95-48    2-20 

— 

— 

— 

— 

—        0-37 

99-75 

These  marbles  are  holocrystalline ;  sometimes  granular,  but  more 
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often  fibrous  or  radially  columnar  in  structure.  The  specific  g^ravity 
varies  from  2*64  to  2*79,  and  the  hardness  from  3  to  3*5  ;  only  in  one 
case  was  the  sp.  gr.  as  high  as  287  with  H  =  4,  this  being  the 
only  aragonite  in  the  whole  series  examined.  L.  J.  S. 

Hislopite.  By  Thomas  H.  Holland  {Records  Geol.  Survey,  India, 
1893,  26,  166 — 171). — Calcite  from  the  Deccan  ti-aps,  containing 
patches  of  botryoidal  "green  earth,"  and  small,  bright  crystals  of 
heulandite,  gave,  on  analysis, 

Insoluble  in 
Moisture.        acetic  acid.    Fe203  +  AI2O3.     CaO.        COo.        Total.     Sp.gr. 

4-03  2348  0-25  40*48     30-98     99*22     2-546 

The  iron,  aluminium,  and  a  little  calcium  are  due  to  the  slight 
solubility  of  the  enclosures  in  the  acid.  A  specimen  from  Nagpur, 
of  sp.  gv.  2*659,  contained  4*615  per  cent,  of  moisture  and  enclosures. 
The  calcite  varies  from  clear  and  colourless  to  green  and  opaque, 
owing  to  the  unequal  distribution  of  the  enclosures ;  and  the  sp.  gr. 
decreases  as  the  amount  of  the  enclosures  increases.  The  "  green 
earth "  has  a  sp.  gr.  of  2-62  ;  it  is  of  indefinite  composition,  and 
possibly  consists  of  glaaconite  and  celadonite.  L.  J.  S. 

Alteration  of  Diabase  and  Granite.     Formation  of  Clay. 

By  Philip  Holland  and  Edmund  Dickson  (Froc.  Liverpool  Geol.  Soc, 
1893,  7,  108 — 117). — 1,  Analysis  of  the  fresh  rock  of  a  diabase  dyke 
in  the  granite,  at  St.  Helier,  Jersey ;  II,  the  brown,  ochreous,  clayey 
matter  into  which  I  is  weathered.  Ill,  unaltered  granite  from  the 
same  locality  ;  IV,  the  weathered,  friable  rock ;  Y,  clay  derived  from 
the  same. 

I.  IT.  III.  IV.  Y. 

SiOa 43-56    44-93         70*23     71*22    48*44 

riA:::v.::::  liti  lel"}  ^^-^^  1492  27-24 

Fe203 3*84  13*37  2*37  236  504 

FeO 7*00      —  0-98  0-07  — 

MnO 0-39       0-28  0*18  0*20  0*38 

CaO 10*78  1-84  0*94  0*44  0*38 

MgO 9*95  6*40  OoO  0*68  2*93 

K2O  1-02  0*84  5*13  4*10  7*43 

NaaO 1*86  2*03  419  4*25  0*35 

CO2 1*93  —  _  —  _ 

H2O 3  85  12*55  0*70  210  7  91 

99-79     99*85         99*95  100*34  100*10 
Sp.  Gr 2-923     2*592        2*65       2-60       — 

By  the  prolonged  action  of  carbonic  anhydride  and  water  under 
pressure  on  such  rocks,  some  calcium,  magnesium,  and  iron  went  into 
solution.  These  alterations  are  discussed  in  connection  with  the 
formation  of  clay.  L.  J.  S. 

vol.  lxx.  ii.  19 
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Amount  of  Silica  and  Quartz  in  Granites.  By  Stanislaus 
Zalkski  (Tsch.  Min.  Mitth.,  1894,  14,  343— 359).— The  percentages 
of  silica  and  quartz  (the  latter  being  separated  by  means  of  a  heavy 
solation)  of  various  granites  are  given  as 

SiOs.  Quartz. 

Nigg  (Kincardine) 69-84  130  6.V33 

Baveno  (Italy) 74*44         56*4  41-38 

Dannemore  (Sweden) 61-06         15-2  54-08 

Hango  (Finland) 71-42  29-5  59-46 

The  third  column  gives  the  calculated  silica  percentage  of  the  rock 
after  deducting  the  quartz,  and  as  these  figures  differ  considerably  from 
the  silica  percentage  of  syenite  (which  has  58 — 60),  it  is  considered 
that  granite  is  not  syenite  plus  quartz.  L.  J.  S. 

Puller's  Earth  from  Wingen,  N.S.W.  By  Geoege  W.  Card 
(Records  Geol.  Survey,  N.S.W.,  1894,  4,  30— 32).— A  yellowish-green, 
unctuous  clay  from  this  locality  gave  the  following  analysis,  by 
Mingaye.  Under  water,  it  softens  and  disintegrates  ;  when  heated,  it 
becomes  colourless,  finally  fasing  to  a  green  glass. 

HjO      HjO  (com- 
(moisture).     bined).       SiOj.       AI2O:,.     FesOg.   CaO.  MgO.  KgO.    Na^O.    Total. 
13-73        6-45       50-61     1935     3-55     1-37  324  0-92    0-47    9969 

There  is  a  trace  of  P2O5 ;  FeO,  MnO,  and  SO3  are  absent. 

L.  J.  S. 


Physiological    Chemistry. 


Metabolism  Experiment  on  Sheep  with  a  Pettenkofer 
Respiration  Apparatus.  By  Franz  Lkhmann  (Exper.  Stat.  Record, 
1895,  7,  235—236;  from  Landw.  Jahrb.,  1895,  24,  Suppl.  1,  117— 
119). — Protein,  fat,  starch,  and  cellulose  were  compared  as  producers 
of  fat  and  lean  meat  respectively.  Two  sheep  were  fed  with  a  ration 
rather  more  than  sufficient  for  maintenance.  After  the  production  of 
lean  and  fat  had  been  determined,  the  constituents  to  be  tested  were 
added  in  separate  periods,  between  each  of  which  the  basal  ration 
iTitervened.  The  amounts  given  in  each  period  were  as  follows  (in 
grams). 

Protein.  Fat.        Crude  fibre.      If-free  extract. 

1.  Basal 96-9  152  847  287-7 

2.  Starch 98-2  15-1  89-8  369-0 

3.  Cellulose    ..      1002  16-7         156-8  320-3 

4.  Protein 178-5  16*0  88-5  312-7 

5.  Fat 103-0  49-7  862  2950 

The  basal  ration  resulted  in  a  very  slight  production  of  lean  meat 
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iind  much  fat.  The  addition  of  starcli  and  cellulose  gave  rise  (equally) 
to  a  considerable  increase  in  lean,  but  cellulose  was  much  inferior  to 
starch  in  fat  production.  The  addition  of  protein  produced  the 
greatest  increase  in  lean,  whilst  fat  produced  fat  alone,  being  without 
effect  on  the  production  of  lean.  N.  H.  J.  M. 

Normal  Occurrence  of  Iodine  in  the  Body.  By  Eugen  Baumaxx 
^Zeit.  ■pliysiol.  Chem.,  1895,  21,  319 — 330). — In  the  course  of  investi- 
gations on  the  active  physiological  substance  of  the  thyroid  gland,  a 
substance  was  obtained,  to  which  the  name  thyroiodin  is  applied.  The 
glands,  when  boiled  for  some  days  with  10  per  cent,  sulphuric  acid,  yield 
a  liquid  which  deposits  a  flocculent  precipitate ;  this,  after  extraction 
with  alcohol,  is  regarded  as  the  active  substance.  It  maybe  a  deriva- 
tive of  nucleic  acid  :  it  contains  0*54^  per  cent,  of  phosphorus,  but  it 
cannot  be  obtained  from  the  thymus  gland,  nor  from  pure  nucleic 
acid  ;  the  most  remarkable  point  about  it  is  that  it  contains  iodine 
in  organic  union  in  considerable  amount.  W.  D.  H. 

A  Dermoid  Cyst.  By  Yictor  Lieblein  {Zeit.  yhysiol.  Chem., 
1895,  21,  285 — 287). — The  contents  of  an  ovarian  cyst  of  dermoid 
nature  contained  83 — 87  per  cent,  of  water.  The  quantity  of  ethereal 
extract  was  large,  and  it  contained  cholesterol ;  isocholesterol  and 
cetylic  alcohol  were  not  detected,  although  the  latter  is  stated  to  have 
been  found  in  a  dermoid  cyst  by  Sotnitschewsky,  ibid.,  1880,  4,  345. 

W.  D.  H. 

A   rapid   Method  of  Desiccating    and    Sterilising    Serum, 

By  Charles  James  Martin  (/.  Pathol,  and  Bacteriol.,  1896,  3,  507 — 
509). — The  simple  apparatus  used  is  figured.  The  method  consists 
essentially  in  filtering  the  serum  through  a  Pasteur- Chamberland  filter 
into  a  bottle  connected  with  a  water  pump  ;  the  whole  is  kept  at  40°, 
and  the  serum,  which  comes  through  in  bubbles,  dries  as  quickly  as  it 
filters.  W.  D.  H. 

Excretion  of  Oxalic  acid.  By  James  Craufurd  Dcjnlop  (J. 
Pathol,  and  Bacteriol.,  1896,  3,  389 — 429). — OxaJic  acid  is  a  constant 
constituent  of  the  urine  of  men  eating  ordinary  diet ;  in  the  urine, 
excess  of  calcium  salts  tends  to  precipitate  the  acid,  but  in  normal 
urine  this  is  prevented  by  acid  sodium  phosphate,  and  possibly  by 
other  substances.  The  precipitation  is  most  liable  to  occur  if  the 
percentage  of  oxalic  acid  in  the  urine  is  high,  and,  in  fact,  actually 
occurs  in  about  one  in  every  three  specimens ;  the  precipitated 
oalciuni  oxalate  is  in  the  form  of  octahedra.  The  daily  excretion  of 
oxalic  acid  averages  0017  gram. 

Alcohol  is  an  efficient  precipitant  of  the  oxalate,  and  may  be  used  in 
both  qualitative  and  quantitative  analysis.  Oxalic  acid  is  not  a  pro- 
duct of  metabolism,  but  is  absorbed  directly  from  the  food,  and  is 
excreted  as  such ;  increased  acidity  of  the  gastric  contents  aids 
absorption.  Oxaluria  is  not  a  special  morbid  condition,  but  is  essen- 
tially a  hyperacid  dyspepsia.  W.  D.  H. 

19—2 
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Experimental  Anaemia  in  Dogs.  By  Ralph  Stockman  (7. 
Fathol.  and  Bacterial.,  1896,  3,  38-5 — 388). — In  one  dog,  anosmia  was 
produced  by  bleeding;  in  another,  by  giving  food  containing  insuffi- 
cient iron.  Both  factors  are  probably  concerned  in  actual  chlorosis, 
as,  in  both  dogs,  examination  of  the  blood  from  day  to  day,  and  of  the 
organs  after  death,  show  many  similarities  to  that  disease.  The 
animals,  however,  possess  a  power  of  regenerating  the  corpuscles,  a 
power  w^hich  in  chlorosis  is  extremely  limited  by  some  superadded 
condition.  W.  D.  H. 

Acetonuria.  By  John  Hill  Abram  (J.  PatJwl.  and  Bacterial.^ 
1896,  3,  430 — 432). — The  present  experiments  conh'rru  Becker's 
(JDeut.  med.  Woch.,  1895,  No.  19)  original  statement  that  acetonuria 
follows  anaesthesia  in  two-thirds  of  the  cases,  the  anaesthetic  used 
making  no  difference ;  if  acetonuria  is  present  before,  anaesthesia 
increases  it.  The  probable  source  of  acetone  is  proteid  destruction. 
The  practical  outcome  is  that,  except  in  cases  of  urgency,  anaesthetics 
should  not  be  administered  to  diabetic  patients.  W.  D.  H. 

Haematoporphyrinuria.  By  Archibald  E.  Garrod  and  F.  Gow- 
LAND  Hopkins  (/.  Fathol.  and  Baderiol,  1896,  3,434 — 448). — NormaP 
urine  contains  a  little  haematoporphyrin,  but  the  amount  is  consider- 
ably increased  by  various  conditions,  especially  by  taking  sulphonaL 
Three  such  cases  are  recorded  in  the  present  paper,  which  gives  a  clinical 
history  of  each  case  with  chemical  and  spectroscopic  examinations  of 
the  blood  and  urine.  The  causation  of  this  condition  is  not  yet  fully 
explained,  and  the  principal  new  point  that  comes  out  in  the  present 
research  is  that  urinary  haematoporphyrin  does  not  imply  excessive 
blood  destruction;  there  is,  at  any  rate,  no  corresponding  increased 
excretion  of  iron.  The  best  way  to  obtain  the  pigment  from  the 
urine  is  to  add  sodium  hydroxide,  and  then  extract  the  pigment  from 
the  washed  precipitate  of  phosphates,  or  to  saturate  the  urine  with 
ammonium  chloride,  and  extract  the  pigment  from  the  urates  with  a 
mineral  acid.  W.  D.  H. 

Poisoning  of  Cattle  by  Potassium  Nitrate.  By  N.  S.  Mayo- 
(Exper.  Stat.  Record,  189.5,  7,  250 ;  from  Kansas  Stat.  Bull.,  No.  49, 
3 — 11). — A  number  of  cattle  fed  on  dried  cornstalks  having  died, 
the  stalks  Avere  examined  and  were  found  to  contain,  both  outside 
and  inside,  a  quantity  of  potassium  nitrate.  The  corn  had  grown  on 
very  rich  soil  formerly  used  as  a  hog  lot.  In  direct  experiments 
with  potassium  nitrate  on  animals,  a  heifer  (about  500  lbs.)  drenched 
with  a  solution  of  nitrate  (300  grams)  died  within  24  hours  ;  a  cow 
(1,200  lbs.)  was  killed  by  500  grams,  and  an  adult  rabbit  by  5  grams 
of  potassium  nitrate.  The  symptoms  are  described  in  the  original 
paper.  N.  H.  J.  M. 

Poisonous  Effects  of  Acetylene.  By  L.  Brociner  (Gompt.  rend.., 
1895,  121,  773 — 774). — Experiments  previously  made  by  the  author 
{Annates  d'JJijgiene,  1887,  [3],  17,  454)  show  that  100  vols,  of  blood 
dissolve  about  80  vols,  of  acetylene  ;  the  solution  shows  no  character- 
i.stic  spectrum,  and  is  reduced  by  ammonium  hydrosulphide  as  readily 
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as  ordinary  arterial  blood.  In  a  vacuum,  part  of  the  acetylene  is 
evolved  at  the  ordinary  temperature  and  part  at  60°.  If  the  blood  is 
allowed  to  putrefy,  the  volume  of  acetylene  given  off  at  the  ordinary 
temperature  remains  practically  the  same,  but  the  quantity  liberated 
at  60°  decreases  as  putrefaction  advances.  If  any  compound  of 
acetylene  and  haemoglobin  is  formed,  it  is  very  unstable,  aad  is  not 
analogous  to  carboxyhaemoglobin.  The  poisonous  action  of  acetylene 
is  very  feeble,  and  animals  can  breathe  large  quantities  of  the  gas  for 
several  hours  without  injurious  effect,  provided  the  proportion  of 
oxygen  is  kept  up  to  the  normal  amount,  and  the  products  of  re- 
spiration are  not  allowed  to  accumulate  (compare  this  vol.,  ii,  200). 

C.  H.  B. 
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Growth  of  Cholera  Bacilli  in  Sunlight.  By  F.  F.  Wesbrook 
(/.  Pathol,  and  Bacteriol.,  1896,  3,  352 — 858). — Direct  sunlight  de- 
stroys cholera  bacilli  if  they  are  in  contact  with  air,  but  aids  by  its 
heating  power  the  growth  of  those  not  in  free  contact  with  air. 

W.  D.  H. 

Origin  of  Atmospheric  Oxygen.  By  Thomas  L.  Phipson 
{Gompt.  rend.,  1895,  121,  719 — 721). — Plants  such  as  Convolvulus 
arvensis,  grow  readily  in  an  atmosphere  of  moist  nitrogen  containing 
a  certain  quantity  of  carbonic  anhydride,  and  eventually  the  atmo- 
sphere may  contain  more  oxygen  than  is  present  in  the  air.  The 
lower  plants,  such  as  Protococcus,  Conferva,  Ulva,  &c.,  behave  simi- 
larly, and,  for  a  given  weight,  liberate  much  more  oxygen  in  a  given 
time  than  plants  of  higher  organisation.  These  facts  support  the 
author's  view  that  originally  the  earth's  atmosphere  consisted  mainly 
of  nitrogen,  together  with  some  carbonic  anhydride,  and  that  the 
presence  of  oxygen  is  due  to  the  decomposition  of  the  carbonic  anhy- 
dride by  plants.  They  also  indicate  that  plants  are  essentialljr  anae- 
robic, although  the  gradual  increase  in  the  proportion  of  oxygen  in 
the  air  may  have  led  to  the  gradual  modification  of  the  anaerobic 
cells  and  their  conversion  into  aijrobic  cells  like  those  of  fungi. 

C.  H.  B. 

Metabolism  and  Respiration  of  Sprouting  Potato  Tubers. 
By  B.  ZiEGENBEiN  (Bied.  Centr.,  1895,  24,  784  ;  from  I>.  Landwirt, 
1895,  No.  32). — Observations  made  with  sprouts  of  Lupinus  luteus 
showed  that  the  albumin  decomposes  at  about  the  same  rate  in  ab- 
sence, as  in  presence  of  oxygen.  Free  nitrogen  was  not  evolved 
during  24  hours.  The  conditions  of  light  only  essentially  influence  the 
decomposition  of  proteids,  so  far  as  light  increases  the  production  of 
carbonic  anhydride  in  sprouting  potato  tubers,  but  hinders  the  growth 
of  the  shoots.  The  temperature  optimum  for  the  normal  respiration 
of  Taraxacum  officinalis  is  40°  (the  same  as  that  found  by  Clausen  for 
Triiicum,  Lupinus,  and  /Si/nw^a  flowers),  for  sprouts  of  Abies  excelsa, 
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and  seedlings  of  Vicia  faha  35",  and  for  potato  tubers  45".  Above 
these  temperatures,  the  energy  of  respiration  diminishes  slowly  until 
the  maximum  is  reached  (about  10°  higher  than  the  optimum),  but- 
very  rapidly  at  still  higher  temperatures.  N.  H.  J.  M. 

Assimilation  of  Lecithin  by  Plants.  By  Julius  Stoklasa 
{Sitzungsher.  h.  AJ^acl  Wisseiis.  Wien.,  1895,  104;  Abth.  I,  1—11).— 
Lecithin  occurs  in  soil  in  quantities  varying  with  the  amount  of 
organic  matter.  This  and  the  importance  of  lecithin  in  the  produc- 
tion of  chlorophyll  lend  interest  to  the  question  of  its  assimilation  by 
plants. 

Water-culture  experiments  were  made  in  which  oat  sprouts  were 
grown  in  nutritive  solutions  (1)  free  from  phosphorus,  (2)  contain- 
ing calcium  phosphate,  and  (3)  containing  lecithin.  In  the  case  of 
lecithin,  the  solution  had  to  be 'frequently  changed  owing  to  the  de- 
composition of  the  lecithin  into  glycerol  phosphate,  choline,  and  fatty 
acids.  The  plants  grew  best  in  presence  of  calcium  phosphate.  In 
the  lecithin  cultures,  the  nutrition  was  not  sufficient,  but  the  lecithin 
was  no  doubt  assimilated.  Without  phosphorus,  the  plants  produced 
no  seed,  and  ceased  growing  after  96  days.  The  following  table 
shows  the  average  amounts  of  dry  produce,  the  total  phosphoric  acid 
and  the  lecithin  in  the  produce  grown  in  solutions  containing 
(1)  calcium  phosphate,  (2)   lecithin,  and  (3)  no  phosphorus. 


Dry  produce. 

P2O5. 

Lecithin. 

Roots. 

Stems,  &c. 

GTrain. 

Total. 

1 .. 

I:. 

3-95 
2-15 

0-68 

18-47 

14  10 

1-41 

7-45 
4-27 

29-87 

20-52 

2-09 

0-110 
0-0605 
0  0037 

0-120 
0  -0882 

The  results  of  the  experiments  show  clearly  the  assimilation  and 
utilisation  of  lecithin  by  the  oats.  Assimilation  of  phosphorus  in  an 
organic  form  by  plants  had  not  been  proved  before. 

N.  H.  J.  M. 

EfTects  of  Chlorides,  Bromides,  and  Fluorides  on  Algae.  By 
M.  Wyplel  [  ?  Wypfel]  (Bied.  Centr.,  1895,  24,  785 ;  from  Bot. 
Centr.,  1895,  62,  216;  compare  Abstr.,  1895,  ii,  175).— DifPerent 
AlgSB  vary  in  their  power  of  resisting  the  action  of  solutions  of  salts, 
the  higher  Algse  being  more  sensitive  than  the  lower.  Spirogyra  is 
the  most  sensitive,  then  OEdogonium  Vaucherla,  Stichococcus,  Oscil- 
laria,  Pleurococcus,  and  Protococcus  in  the  order  given.  As  regards 
chlorides,  the  ammonium  salt  is  the  most  injurious,  then  manganese, 
aluminium,  and  barium  chlorides.  Even  Protococcus  dies  in  2 — 4 
per  cent,  solutions  of  these  salts.  Magnesium  chloride  is  the  least 
injurious;  the  sodium  and  strontium  salts  are  less  active  than  potassium 
chloride.  Of  bromides,  the  ammonium  salt  is  again  the  most  injurious, 
then  potassium  and  sodium  salts.  Sodium,  potassium,  and  ammo- 
nium fluorides  are  injurious  even  in  l/8th  per  cent,  solutions. 
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Sodium  and  calcium  nitrates  are  more  favourable  to  Alg89  than 
potassium  nitrate.  The  effect  of  the  chlorides,  &c.,  is  to  retard 
growth  and  hinder  division  of  cells.  The  amount  of  starch  is  dimin- 
ished, the  cell  membrane  thickened,  and  the  colour  of  the  chlorophyll 
changed  and  finally  destroyed.  Weak  solutions  are  injurious  after 
prolonged  contact.  N.  H.  J.  M. 

Effect  of  Copper  Salts  on  the  Growth  of  the  Vine  and  on 
Soil.  By  Berlesg  and  Livio  Sostegni  (Bied.  Centr.,  1895,24,  768 
—769;  from  Bot.  Centr.,  1895,  63,  270).— When  copper  bicarbonate 
is  added  to  a  nutritive  solution  in  which  vines  are  growing,  the 
copper  is  taken  up  in  traces  by  the  roots.  Vine  leaves  are  more 
sensitive  to  soluble  copper  salts  than  the  Peronospora  mycelium,  and 
the  leaf  is  only  protected  from  Peronospora  as  long  as  soluble  copper 
compounds  are  present  on  the  surface.  The  mycelium  will  develop 
on  portions  of  leaves  not  reached  by  the  copper  solutions.  When 
the  roots  of  a  vine  were  allowed  to  grow  in  1  per  cent,  aqueous 
copper  sulphate,  copper  could  only  be  detected  in  the  roots.  In  the 
case  of  branches  immersed  in  copper  sulphate  solution,  only  the 
walls  of  the  fibrovascular  bundles  were  attacked  at  first,  after  which 
the  solution  penetrated  further  mechanically.  Contrary  to  Millardet, 
it  was  found  that  only  the  collenchyma,  and  never  the  cuticula,  took 
up  copper. 

In  the  absorption  of  copper  sulphate  by  soil,  lime  takes  the  pre- 
dominant part,  alkalis,  magnesia,  iron,  and  alumina  being  dissolved. 
Humic  acid  and  silicates  do  not  combine  with  copper.  The  copper 
remains  in  the  soil  as  oxy hydrate  of  the  basic  sulphate,  or  as  a  double 
salt  of  copper  and  calcium.  The  basic  sulphate  being  readily  decom- 
posed by  carbonic  anhydride,  dissolves,  and  is  absorbed  by  plants. 

N.  H.  J.  M. 

Injurious  Action  of  Cobalt  and  of  Barium  en  Plants.  By 
Emil  Haselhoff  {Laridw.  Jahrb.,  1895,  24,  959—961 ;  962—967).— 
By  means  of  water-culture  experiments,  it  was  shown  that,  like 
nickel  (Abstr.,  1894,  ii,  208),  cobalt  is  injurious  to  vegetation;  1  to  2 
parts  per  million  being  sufiicient  to  destroy  the  plants. 

As  regards  barium,  experiments  with  maize  and  with  beans  showed 
that  very  small  amounts  injure  vegetation.  The  ashes  of  plants  so 
treated  contained  small  amounts  of  baryta.  It  is  possible  that  in- 
creased application  of  lime  would,  to  some  extent,  hinder  the  taking 
up  of  baryta  by  the  plant.  N.  H.  J.  M. 

Pectase.  By  Gabriel  Beetrand  and  Alfred  Mall^vre  (Gompt. 
rend. J  1895,  121,  726 — 728). — Pectase  is  of  very  common  occurrence 
in  plants  (compare  Abstr.,  1895,  i,  312),  and  was  found  by  the  authors 
in  40  species  of  plants  containing  chlorophyll,  five  of  which  belonged 
to  the  cryptogams.  It  is  found  in  the  roots,  stems,  leaves,  flowers, 
and  fruit.  The  time  required  for  the  plant  juice  to  coagulate  a  2  per 
cent,  solution  of  pectin  varies  from  less  than  a  minute,  in  the  case  of 
potatoes,  clover,  lucern,  and  others,  to  two  hours  in  the  case  of 
carrots,  and  48  hours  in  the  case  of  ripe  tomatoes.  The  activity 
of  the  ferment  varies  not  only  with  different  plants,  but    also  with 
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different  organs  of  the  same  plant,  and  as  a  rale  is  most  abundant 
in  the  leaves,  and  especially  the  leaves  of  rapidly  growing  plants. 

It  can  be  prepared  from  the  leaves  of  lucern  or  clover  in  vigorous 
growth  ;  these  are  bruised  and  pressed,  and  the  juice  is  saturated 
with  chloroform  and  allowed  to  remain  for  24  hours  in  a  well-closed 
flask  in  the  dark.  It  is  then  filtered,  the  limpid  filtrate  mixed  with 
twice  its  volume  of  alcohol  of  90°,  and  the  white  precipitate  thus 
formed  is  suspended  in  a  small  quantity  of  water.  After  12  hours,  it 
as  filtered,  and  the  filtrate  allowed  to  run  into  a  large  excess  of  alcohol ; 
^he  precipitated  pectase,  when  dried  in  a  vacuum,  forms  a  white,  non- 
Iiygroscopic  solid,  very  soluble  in  water.  C.  H.  B. 

Laccase  in  Fungi.  By  Emile  E.  Bourquelot  and  Gabriel 
Bertrand  (Gompt.  rend.,  1895,  121,  783— 786).— Examination  of  200 
•different  species  of  fungi  belonging  to  different  genera  shows  that  the 
great  majority  contain  laccase,  and  in  certain  cases  the  presence  of 
Jaccase  coincides  with  the  existence  of  a  distinct  odour,  and  in  others 
-with  the  existence  of  constituents  that  become  coloured  when  ex- 
posed to  air.  Whilst  in  some  genera  or  sub-genera  such  as  liussula, 
Lactarius,  and  Psalliota,  almost  all  the  species  contain  laccase ;  in 
-others,  such  as  MarasmiuSy  Hygrophorus,  Cortinarius,  and  Amanita,  few 
-or  none  contain  the  ferment.  Further,  the  proportion  of  laccase 
varies  in  different  parts  of  the  same  plant,  and  may  be  absent  in  the 
joung  plant,  but  present  at  a  later  stage  of  development  (compare 
Abstr.,  1895,  i,  386).  C.  H.  B. 

Amount  of  Substances  soluble  in  Water  in  Plants.  By  E. 
Gain  {Exper.  Stat.  Record,  1895,  7,  187—188;  from  Bull.  Soc.  Bot., 
France,  1895,  41,  53 — 67). — The  amounts  of  soluble  matter  in  plants 
grown  in  dry  and  in  wet  soil  were  determined  by  macerating  the 
powdered  substances  with  hot  water  and  determining  the  dry  matter 
in  the  extracts.  The  results  show  that  plants  grown  in  wet  soils 
<;ontain  more  soluble  matter  than  when  grown  in  dry  soils,  and  that 
the  parts  of  the  plant  above-ground  contain  more  soluble  matter  than 
the  roots.  In  comparing  analyses  of  most  plants,  it  is  very  important 
io  consider  the  different  conditions  under  which  they  were  grown. 

N.  H.  J.  M. 

Sulla  (Heydoarum  coronarium).  By  L.  Grandeau  {Exper. 
Stat.  Record,  1895,  7,  206—207;  from  J.  Agr.  Prat.,  1895,  59, 
812 — 814  and  850 — 854). — Perennial,  white  sulla  is  considered  suit- 
able for  meadows  on  thin,  poor,  dry  soils,  and  is  said  to  thrive,  even 
on  pure  schists.  There  are  also  a  native  Algerian  biennial  variety, 
and  a  red  variety.  The  stems  and  leaves  of  red  sulla  were  analysed 
with  the  following  results  (per  cent,  in  fresh  substance). 

Water.       Proteid.       Fibre.     N-free  extract.     Fat.      Ash.       P2O5.       KgO. 

85-00        2-38         4-63  5*75  0-27     1-97    0-117     0-116 

The  fresh  roots  had  the  following  percentage  composition. 


Organic 

Water. 

matter. 

N. 

Ash. 

K2O. 

CaO. 

MgO. 

P2O5. 

78-50 

19-49 

0-22 

2-01 

0-10 

0-32 

0-11 

0-06 
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The  plant  withdraws  less  potash  from  the  soil  (72  lbs.  per  acre) 
than  most  other  leguminous  plants.  Owing  to  the  immense  quantity 
of  nitrogen  in  the  crop  (224  lbs.  per  acre),  presumably  obtained 
largely  from  the  air,  sulla  seems  well  suited  as  a  crop  for  green 
manuring  on  land  not  irrigated  in  semi-arid  regions. 

The  nutritive  value  is  about  the  same  as  that  of  red  clover. 

N.  H.  J.  M. 

Importance  of  Potash  as  Plant  Food.  By  C.  von  Feilitzen 
(Bied.  Centr.,  1895,  24,  732 — 733  ;  from  Svensh.  Mosshult.-fdrening. 
tichh:,  1894,  283—287;  1895,  211— 214).— In  a  number  of  zinc 
cylinders  filled  with  peaty  soil,  well  limed  in  1888  and  1892,  and 
yearly  manured  with  (2)  basic  slag  alone,  (3)  kainite  and  (4)  fel- 
spar, respectively,  oats,  clover  (two  years),  rye,  and  peas  were 
successively  grown ;  there  was  also  a  short  experiment  (1)  without 
manure.  Oats  and  rye  had,  in  addition,  a  dressing  of  sodium  nitrate. 
The  following  amounts  of  produce  were  obtained  (in  grams). 


Oats. 

Clover 

(green). 

Rje. 

Peas. 

Straw. 

Grain. 

1890. 

1891. 

Straw. 

Grain. 

Straw. 

Grain. 

1.... 

2.... 
3.... 

4.... 

25-3 
115-6 
123-8 
112-6 

7-4 
56  3 
62-2 
54-6 

0 
318 
589 
349 

3-0 
71-0 
70-3 
97-4 

16-0 
520 
98-6 
54-6 

2-0 
19-0 
40-0 
20-3 

23-5 
102-5 
120  0 

92-8 

7-0 

63-7 

100-0 

58-2 

The  importance  of  potash  for  peaty  soils  was  also  shown  by  the 
results  of  field  experiments  in  various  parts  of  Sweden.  Both  insuffi- 
cient and  excessive  potash  manuring  should  be  avoided,  iis  potash  is 
not  so  readily  absorbed  by  the  soil  as  phosphoric  acid.  Thus,  the 
drainage  from  the  peaty  soils  of  Jonkoping  generally  contain  0*3 — 0*5 
gram  (on  one  occasion  1"2  gram)  of  potash  per  hectolitre ;  2 — 26  grams 
of  lime  ;  only  traces  of  phosphoric  acid.  N.  H.  J.  M. 

Application  of  Phosphates  and  Superphosphates  to  Acid 
Soils.  By  G.  Pageot  (Bied.  Centr.,  1895,  24,  743—744;  and  by 
L.  Grandeau  {ibid.,  744)  ;  from  Jour.  Agric.  Prat.,  1895,  2,  334—337 
and  337 — 338  respectively). — Pageot  found  that  the  soil  contained 
P^Os  0-035,  K2O  0-042,  Na^O  0-060,  CaO  0-879,  MgO  0-110,  SO3  0-068, 
and  N  0-193  per  cent.  Whilst  basic  slag  and  crude  phosphate  had  no 
appreciable  effect,  superphosphate  converted  the  worthless,  sterile  soil 
in  three  years  into  a  fertile  arable  soil  which  yielded  30  to  35  hecto- 
litres of  wheat  per  hectare. 

Grandeau  suggests  that  the  favourable  effect  of  superphosphate 
compared  with  the  other  phosphates  may  be  due  to  the  sulphuric  acid 
it  contains.  Sulphur  in  an  assimilable  form  is  essential,  and  nothing  is 
known  as  to  the  availability  of  the  sulphate  in  the  soil  in  question. 

N.  H.  J.  M. 

Investigations  [on  Manures]  at  Halle.  By  Max  Marcker  (Bied. 
Centr.,  1895,  24,  734—743  ;  fromjBer.  Versuchs-Stat.  Halle  a.  S.,  1895, 


270  ABSTRACTS  OF  CHEMICAL  PAPERS. 

49  pp.)- — Application  of  Crude  Potassium  Salts  to  Beetroot. — Whilst  in 
extremely  wet  or  dry  seasons  the  application  of  potash  has  no  certain 
quantitative  effect,  in  moderately  dry  years  the  effect  will  always  be 
considerable.  It  is  only  in  very  special  cases  that  potash  can  act 
injuriously  on  the  production  of  sugar. 

Experiments  on  Manuring  Beetroot  with  Potassium  and  Sodium 
Nitrates. — Experiments  were  made  in  order  to  decide  whether  it  is 
the  nitrogen  of  sodium  nitrate,  or  the  soda  which  causes  diminished 
sugar  production  in  beetroot.  The  results  showed  that  with  small 
applications  of  sodium  and  potassium  nitrates  respectively,  the  roots 
manured  with  potassium  nitrate  contained  rather  less  sugar  than 
those  manured  with  sodium  nitrate,  and  that  with  large  applications 
there  was  slight  diminution  in  the  amount  of  sugar  in  both  potash 
and  soda  plants ;  so  that  sugar  production  may  be  diminished  by 
potassium  as  well  as  by  sodium  nitrate. 

Experiments  ivith  Phosphates. — Potassium  metaphosphate,  a  pro- 
duct of  the  Stassf  urt  industry,  containing  53'6  per  cent,  of  phosphoric 
acid,  gave  good  results  with  barley ;  it  is  probably  rapidly  changed 
into  orthophosphoric  acid,  either  in  the  soil  or  in  the  plant.  The 
phosphates  of  the  sludge  of  sugar  works  gave  very  poor  results  with 
a  first  crop,  owing  to  the  amount  of  free  lime  present ;  with  a  second 
crop,  however,  very  good  results  were  obtained,  and  it  is  thought  that 
a  heavy  dressing  would  render  phosphate  manuring  unnecessary  for 
two  years.  Bone  meal,  as  compared  with  bone  superphosphate,  has 
comparatively  little  effect  in  the  second  year.  As  a  nitrogenous  manure 
bone  meal  may  give,  according  to  the  conditions,  very  good  results. 
As  regards  basic  slag,  the  best  results  are  obtained  with  products  rich 
in  citrate-soluble  phosphates,  not  only  with  the  first  but  with  subse- 
quent crops. 

Stable  Manure  and  its  Constituents. — The  effect  of  sodium  nitrate 
was  compared  with  (I)  urine,  (2)  faeces,  (3)  mixture  of  faeces  and 
urine,  and  (4)  stable  manure.  The  nitrogen  of  urine  gave  very  satis- 
factory results,  an  average  of  89*2  per  cent,  of  the  effect  of  the  nitrogen 
as  sodium  nitrate.  The  nitrogen  of  faeces  gave  only  a  Yery  slight 
increase  of  produce,  about  11  per  cent,  of  the  effect  of  an  equal  amount 
of  nitric  nitrogen.  The  effect  of  the  mixture  of  faeces  and  urine  was 
about  the  same  as  when  used  singly,  whilst  stable  manure  showed  an 
average  effect  of  34*25  per  cent,  of  an  equal  amount  of  nitric 
nitrogen. 

As  regards  losses  of  nitrogen  in  animal  excrement,  the  results  of 
experiments  showed  that  whilst  faeces  and  urine  lost  over  half  the  total 
nitrogen  (in  five  months),  the  addition  of  peat  litter  alone  reduced 
the  loss  to  20'11  per  cent.  With  a  small  quantity  of  phosphoric  acid 
(as  well  as  peat  litter),  the  loss  was  21*78  per  cent.  ;  with  four  times 
the  amount  of  phosphoric  acid,  7'82  per  cent.  ;  with  small  and  larger 
amounts  of  sulphuric  acid  (2  and  4  per  cent,  of  the  dry  matter  of  the 
peat),  the  losses  were  5*68  and  5*64  per  cent. ;  whilst  with  lime  (10 
per  cent,  added  to  the  peat)  16*5  per  cent,  of  the  total  nitrogen  was 
lost.  The  best  of  the  mixtures  is  therefore  peat  and  sulphuric  acid 
(2  per  cent.).  Nitrification  was  most  active  under  the  influence 
of  lime,  29*82  of  the  total  nitrogen  being  nitrified  in  the  five  months 
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of  the  experiment  (28' 76  in  the  first  two  months).  The  next  largest 
amount  of  nitric  nitrogen  was  produced  under  the  influence  of  the 
greater  amount  of  phosphoric  acid,  namely,  in  five  months,  2211,  and 
in  two  months  4'08  per  cent,  of  the  total.  With  sulphuric  acid  (4  per 
cent.),  there  was,  after  five  months,  only  1'52  per  cent,  of  the  total 
nitrogen  in  the  form  of  nitric  acid ;  whilst  with  2  per  cent.,  16*41 
per  cent,  of  the  nitrogen  was  nitrified.  In  the  original  substance 
alone,  3'37  per  cent,  of  the  nitrogen  was  nitrified  ;  with  the  addition 
of  peat,  19*49  per  cent,  was  nitrified.  In  the  original  paper,  the  per- 
centage amounts  of  albuminoid,  ammonia,  nitric  and  amide  nitrogen 
in  the  original  mixtures,  and,  after  two  and  five  months  respectively, 
are  given  in  a  table. 

Effect  of  Kainite  and  Carnallite  on  the  yield  and  composition  of  Grass. 
— By  potash  manuring,  the  vegetation  of  meadows  becomes  less 
nitrogenous,  although  the  total  nitrogen  is  greater.  With  carnallite, 
at  least  as  much  nitrogen  was  taken  up  as  when  kainite  was  employed. 
Under  the  influence  of  potash,  the  first  crop  is  rendered  distinctly 
poorer  in  phosphates,  whilst  the  second  crop  is  much  richer  than 
without  potash  manure.  The  first  cutting  of  grass  manured  with 
potash  is  much  richer,  and  the  second  crop  poorer,  in  potash  than  when 
no  potash  is  applied.  N.  H.  J.  M. 
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Apparatus  for  Gas  Analysis.  By  Otto  Bleier  (Ber.,  1896,  29, 
260 — 265;  compare  this  vol.,  i,  70). — The  author  describes  a  form 
of  the  Orsat-Mueuke  apparatus  modified  in  accordance  with  the 
principles  laid  down  in  his  previous  paper.  The  measuring  tube  is 
connected  below  with  a  three-way  cock,  so  that  the  water  can  be 
slowly  run  out,  and  be  replaced  by  the  gas  to  be  analysed.  A  two- 
way  cock  is  attached  to  the  top  of  the  measuring  tube,  and  serves  to 
connect  the  tube  with  the  pipettes,  or  with  the  vessel  from  which  the 
sample  of  gas  is  to  be  taken.  The  first  two  absorption  pipettes  are 
also  fitted  with  three-way  cocks.  The  advantages  of  the  apparatus 
are  that  time  is  saved  by  the  automatic  measurement  of  the  gas,  and 
that  the  solubility  of  the  gas  in  water  introduces  no  error. 

An  apparatus  is  also  described  which  can  be  used  for  gas  titration, 
or  for  complete  gas  analysis.  The  glass  bulb  A  (see  Fig.,  next  page), 
of  500 — 600  c.c.  capacity,  has  attached  to  its  upper  end  a  two-way  cock, 
and  to  its  lower  a  three-way  cock,  which  is  attached  by  india-rubber 
tubing  to  the  measuring  tube  B.  An  exhausted  flask,  C,  can  also  be 
attached  to  the  three-way  cock  by  means  of  the  tube  n,  which  also  serves 
-o  empty  the  bulb  of  any  liquid.  For  a  gas  titration,  the  bulb  is  first 
dried,  and  then  the  gas  is  introduced,  either  through  p  or  ?i,  according 
as  it  is  heavier  or  lighter  than  air,  and  is  allowed  to  pass  through  for 
a  short  time  till  all  the  air  is  displaced ;  it  is  then  measured  at  atmo- 
spheric temperature  and  pressure.     If  it  is  not  necessary  to  measure 
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the  absorbent  liquid  (for  example,  water  for  ammonia  or  hydrogen 
chloride,  sodium  hydrogen  carbonate  for  sulphurous  anhydride),  it  is 

run  in  from  the  cup  0, 
and  finally  run  out 
through  n  into  the 
exhausted  flask,  the 
bulb  is  washed  out  with 
water,  and  the  wash- 
ings are  also  run  into 
the  flask.  The  con- 
tents of  C  are  then 
titrated  in  the  usual 
way.  If  it  is  neces- 
sary to  measure  the 
amount  of  absorbing 
liquid  used,  this  is  ac- 
complished in  B,  care 
being  taken  to  remove 
all  the  air  in  the  rub- 
ber tube  by  allowing 
a  small  quantity  of 
the  liquid  to  flow  out 
througli  n.  If  the  ap- 
paratus is  to  be  used 
for  absorption  analy- 
sis, the  gas  is  mea- 
sured by  the  replacement  of  water  in  the  bulb,  the  absorbing  liquid 
is  placed  in  B,  and  the  absorption  is  then  measured  by  diminution 
of  liquid  in  B.  After  one  absorption,  the  liquid  can  be  removed, 
the  measuring  tube  washed  out,  and  then  filled  with  the  second  ab- 
sorbent. J.  J.   S. 

Apparatus  for  Quantitative  Electrolysis.  By  ^Max  Geoger  {Zeit. 
angw.  Cliem.^  1895,  625 — 626). — The  apparatus  consists  of  a  battery 
glass  80  mm.  wide,  30  mm.  broad,  and  120  mm.  high,  through  one 
short  side  of  which  passes  a  horizontal  platinum  wire,  1  mm.  thick, 
and  70  mm.  long,  from  which  is  suspended  the  cathode.  This  consists 
of  a  carefully  weighed  square  of  platinum  foil  (12  grams  in  weight) 
reaching  nearly  to  the  bottom  of  the  glass.  On  the  opposite  side  to 
the  long  wire  is  fixed  a  short,  bent  wire,  from  which  is  suspended  the 
anode,  which  consists  of  a  1  mm.  thick,  looped  platinum  wire,  weighing 
about  16  grams  :  this  is  first  bent  rectangularly,  the  ends  being  finally 
twice  bent  upwards  and  downwards  so  as  to  form  a  series  of  loops 
on  each  side  of  the  cathode.  The  galvanic  current  is  admitted  from 
the  outside  through  connecting  pieces  attached  to  these  wires.  During 
the  electrolysis,  the  glass  is  covered,  to  prevent  loss  by  spirting,  the 
cover  being  occasionally  rinsed.  The  principal  advantage  of  the  appa- 
ratus is  the  cheapness  of  the  electrodes.  L.  dk  K. 

Estimation  of  Water  in  Silicates.  By  Paul  Jannasch  and  P. 
Weingarten   {Zeit.  anorg.   Chem.,  1895,  11,  37 — 39  ;  compare  Abstr., 
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1895,  ii,  325). — The  authors  have  modified  their  process  of  estimating 
the  water  in  silicates  by  heating  them,  mixed  with  dry  borax,  in  a 
current  of  dry  air,  so  that  the  sample  employed  may  be  used  for  the 
estimation  of  other  constituents.  The  method  is  identical  with  that 
previously  described^  except  that  the  mixture  of  silicate  and  borax  is 
heated  in  a  platinum  boat ;  it  is  essential  that  the  mixing  be  very 
thorough.  E.  C.  R. 

Citrate   Method   of  determining   Phosphoric   acid.      By  F- 

Bergami  (Exper.  Stat.  Record,  1895,  7, 180 — 181 ;  from  Journ.  FranJdin 
Inst.,  1895,  140,  139— 152).— The  method,  which  is  especially  for 
insoluble  phosphates,  is  as  follows.  The  substance  (2  grams)  is  boiled 
with  a  mixture  of  strong  nitric  (40  c.c.)  and  hydrochloric  acids 
(10  c.c),  diluted  to  250  c.c,  and  aliquot  parts  of  the  solution,  corre- 
sponding with  0*2  and  0*4  gram  of  substance,  are  mixed  with  20,  50, 
75,  and  100  c.c  respectively  of  Marcker's  citrate  solution,  prepared 
by  dissolving  citric  acid  (250  grams)  in  water,  adding  24  per  cent, 
ammonia  (500  c.c),  and  diluting  with  water  to  1500  c.c  25  c.c  of 
official  magnesia  mixture  is  then  added,  the  whole  well  stirred  for 
half  an  hour,  and  the  precipitate  treated  as  usual. 

The  results  depend  largely  on  the  amount  of  citrate  solution 
employed.  With  high  grade  phosphates  (20  to  30  per  cent.),  the  best 
results  are  obtained  by  using  50  to  75  c.c  of  citrate  solution  for 
0'2  gram  of  substance,  or  75  c.c  to  100  c.c  for  0*4  gram.  Slightly 
lower  results  were  obtained  than  with  the  molybdate  method,  probably 
owing  to  an  excess  of  citrate.  N.  H.  J.  M. 

Rapid  Estimation  of  Insoluble  Phosphate.  By  Vincent 
Edwards  (Chem.  News,  1896,  73,  25). — Although  not  advocating 
the  substitution  of  a  volumetric  for  the  gravimetric  method  of  esti- 
mating insoluble  phosphate,  yet  the  following  method  is  submitted  as 
satisfactory.  The  residue,  from  the  exhaustion  of  0*5  gram  of  the 
substance  with  cold  and  hot  water,  is  boiled  for  a  short  time  in  water 
containing  a  very  small  quantity  of  hydrochloric  acid,  filtered,  made 
up  to  3U0  c.c,  rendered  alkaline  with  ammonia,  and  then  faintly 
acidified  with  acetic  acid.  The  solution  is  then  placed  on  a  sand  bath 
and  titrated  hot  with  standard  uranium  acetate  of  the  strength 
1  c.c  =  001  gram  CaaPaOs.  D.  A.  L. 

Testing  for  Arsenic  in  Alloys  of  Tin  and  Lead.  By  Leonard 
DE  KoNiNGH  (Ned.  Tydschr.  Pharm.,  1895,  7,  330— 331).— The  alloy 
is  distilled  with  hydrochloric  acid  and  ferric  chloride  in  a  small  retort, 
connected  with  a  large  Peligot  tube  containing  a  little  water.  It  is 
advisable  to  apply  but  a  very  gentle  heat  at  first,  so  that  the  solution 
may  take  place  at  the  expense  of  the  chlorine  of  the  ferric  chloride ; 
the  evolution  of  hydrogen  is  then  hardly  noticeable,  and  the  forma- 
tion of  arsenic  hydride  is  reduced  to  a  minimum.  Finally,  the 
liquid  is  distilled  nearly  to  dryness ;  the  arsenic  in  the  distillate  may 
be  at  once  precipitated  by  hydrogen  sulphide.  L.  de  K. 
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Apparatus  for  the  Estimation 
of  Sulphur  in  Iron.      By  E.  J. 

Read  {Ghem.  News,  1895,  72,  299). 
— The  end  of  the  tube  D  is  adjusted 
in  the  flask  C,  so  that  some  of  the 
absorbing  liquid  is  forced  up  among 
the  beads  by  the  passage  of  the  gas, 
evolved  from  the  sample  in  the  flask 
A,  by  the  action  of  the  acid  from  B. 
The  apparatus  is  preferably  used 
under  reduced  pressure. 

D.  A.  L. 

Estimation  of  Sulphur  and 
Carbon  in  Zinc.  By  Robert  Funk 
(Zeit.  anorg.  Ghem.,  1895,  ii,  49—58  ; 
compare  this  vol.,  ii,  247). — The 
sulphur  is  estimated  as  follows. 
About  20  grams  of  the  zinc  is  dis- 
solved in  pure  hydrochloric  acid,  and  the  gas  evolved  passed 
tlirough  a  Pettenkofer's  tube  (50  cm.  long),  containing  a  mixture  of 
equal  volumes  of  a  solution  of  zinc  sulphate  (2  per  cent.)  and  am- 
monia (0*5  per  cent.).  The  contents  of  the  tube  are  transferred  to 
a  glass  cylinder,  acidified  with  hydrochloric  acid,  and  mixed  with 
1  c.c.  of  a  solution  of  paramidodimethylaniline  in  hydrochloric  acid 
(1  :  500),  and  a  few  drops  of  a  solution  of  ferric  chloride  (10  per  cent.). 
If  sulphur  is  present,  a  coloration  of  methylene-blue  is  produced,  and 
this  is  compared  with  the  colour  produced  by  a  known  quantity  of 
hydrogen  sulphide.  Tn  order  to  remove  any  sulphurous  acid  or  hydro- 
gen sulphide  which  may  be  present,  the  hydrochloric  acid  employed 
must  first  be  boiled  with  a  small  quantity  of  potassium  chlorate,  and 
the  excess  of  chlorine  removed  with  pure  zinc  or  alcohol.  Various 
samples  of  purified  zinc,  when  examined  by  this  method,  were  found 
to  contain  from  0  to  2'5  parts  of  sulphur  in  10,000,000  parts  of  zinc. 
The  carbon  is  determined  by  burning  the  zinc  with  copper  oxide. 
A  combustion  tube,  closed  at  one  end,  is  charged  with  a  column,  8  cm. 
long,  of  freshly  fused  potassium  chlorate,  then  with  a  column  of 
granular  copper  oxide,  followed  by  the  zinc  in  a  porcelain  boat,  and 
another  column  of  copper  oxide.  The  tube  is  exhausted  by  means  of 
a  mercury  pump,  and  after  the  front  column  of  copper  oxide  has  been 
heated  to  redness,  the  zinc  is  volatilised.  When  the  zinc  is  entirely 
volatilised,  the  potassium  chlorate  is  cautiously  heated ;  the  evolved 
oxygen  is  at  first  entirely  absorbed  by  the  metals ;  when  this  absorp- 
tion ceases,  which  is  indicated  by  a  mercury  manometer,  and  the 
pressure  in  the  tube  reaches  that  of  the  atmosphere,  the  gas  is 
allowed  to  pass  through  a  Pettenkofer's  tube,  containing  a  solution 
of  barium  hydroxide  or  basic  lead  acetate.  The  sample  of  zinc  to  be 
tested  is  first  washed  with  hydrochloric  acid,  and  then  dried  in  a 
current  of  hydrogen. 

By  the  above  methods  1  part  of  sulphur  in  10,000,000  parts  of  zinc 
and  1  part  of  carbon  in  100,000  parts  can  be  detected.     The  purified 
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zinc  of  commerce  contains  distinct  iraces  of  sulphur  and  minute 
traces  of  carbon.  These  impurities  are  not  soluble  in  the  metallic  zinc, 
and  can  be  completely  separated  by  filtration  through  asbestos. 

E.  C.  R. 

Estimation  of  Sulphurous  Anhydride  in  Carbolic  Powders. 
By  Leonaed  de  Koningh  {Ned.  Tydschr.Pharm.,lS9^,  7,  329—330).— 
Ten  grams  of  the  sample  is  distilled  with  hydrochloric  acid,  and  the 
distillate  is  condensed  in  a  large  Peligot  tube  containing  a  little  water 
and  a  sufficiency  of  bromine.  The  distillation  is  continued  until  the 
bromine  has  been  nearly  decolorised  by  the  action  of  the  phenol  or 
cresol  vapours.  After  filtering,  the  liquid  is  precipitated  by  barium, 
chloride,  and  the  precipitate  calculated  into  sulphurous  acid. 

When  testing  carbolic  powders,  it  must  be  remembered  that  the 
greater  part  of  the  sulphurous  acid  may  have  been  lost  either  through 
evaporation  or  oxidation.  L.  de  K. 

Separation  of  Quartz  from  other  varieties  of  Silica.    By 

Geokg  Lunge  {Zeit.  angw.  Ghem.^  1895,  593;  689 — 690). — A  reply 
to  Michaelis  stating  that  aqueous  soda  decidedly  attacks  quartz,  and 
that  in  any  case  it  is  much  the  same  thing  from  an  analyst's  point  of 
view  whether  the  finely  divided  quartz  is  lost  by  actual  solution  or 
by  mechanically  passing  through  the  filter. 

The  author  still  prefers  using  sodium  carbonate.  L.  de  K. 

Detection  and  Estimation  of  Barium  Sulphate.  By  Leonard 
DE  KoNiNGH  {Ned.  Tydschr.  Pharm.,  cfc,  1895,  7,  257).— To  test  in- 
soluble siliceous  matters  for  admixed  barium  sulphate,  the  author 
recommends  heating  with  strong  sulphuric  acid,  which  soon  dissolves 
the  barium  compound,  and  leaves  the  silicate  wholly,  or  partially, 
insoluble. 

After  decanting,  or  filtering  through  a  suitable  medium,  the 
barium  sulphate  may  be  completely  recovered  by  diluting  with  water. 
If  the  mixture  should  contain  lead,  recognisable  by  the  ammonium 
sulphide  test,  this  must  first  be  removed.  L.   Dt;  K. 

Volumetric  Method  for  Lead  Analysis.  By  Alfred  C.  Beehe 
{Chem.  Neius,  1896,  73,  18). — The  substance  is  dissolved  in  nitric 
acid,  with  a  little  hydrochloric  acid,  if  required,  evaporated  with 
sulphuric  acid  until  white  fumes  of  sulphuric  anhydride  are  evolved, 
diluted,  cooled,  an  equal  volume  of  alcohol  added,  and,  after  a  short 
time,  filtered,  and  washed  well  with  hot  water.  The  precipitate  is 
digested,  with  frequent  and  vigorous  stirring,  for  15  minutes,  in  a 
cold  saturated  solution  of  ammonium  carbonate,  filtered,  the  lead  car- 
bonate washed  thoroughly  with  hot  water,  dissolved  in  hot  dilute  acetic 
acid,  cooled  and  titrated  with  a  1  per  cent,  solution  of  potassium  ferro- 
cyanide,  using  uranium  acetate  acidified  wdth  acetic  acid  as  the 
indicator.  In  this  method,  barium  and  calcium  are  harmless  ;  arsenic, 
iron,  copper,  and  zinc  should  be  eliminated  in  the  thorough  washino- 
of  the  lead  sulphate  ;  whilst  antimony  could  be  removed  by  the  use 
of  tartaric  acid  in  the  decomposition  of  the  substance. 

D.  A.  L. 
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Estimation  of  Manganese   and  Tin   by  Electrolysis.     By 

Cakl  Engels  (Ber.,  1895,  28,  8182— 3189).— Manganese  peroxide 
is  deposited  in  a  perfectly  coherent  form  when  10  g-raras  of  ammonium 
acetate  and  1'5 — 2  grams  of  chrome  alum  are  added  to  a  solution  of 
manganese  sulphate  containing  0'2 — 025  gram  of  manganese  in 
150  c.c.  water.  The  electrolysis  must  be  carried  out  in  a  platinum 
vessel  with  a  matt  surface,  a  current  density  of  0"6 — 1  ampere,  and 
an  electromotive  force  of  3 — 4  volts  being  used.  The  deposit  is 
washed,  ignited,  again  washed  to  remove  small  traces  of  chromium 
compounds,  and  finally  heated  and  weighed.  Alcohol  and  ammo- 
nium acetate  also  produce  good  and  coherent  deposits  of  manganese 
peroxide.  The  addition  of  a  hydroxylamine  salt  to  an  acid  solution 
of  a  manganese  salt  prevents  the  deposition  of  manganese  peroxide, 
and  thus  enables  several  separations  to  be  carried  out. 

Tin  can  also  be  readily  obtained  in  a  coherent  film  by  electrolysis, 
adding  to  the  solution  hydroxylamine  sulphate,  together  with  a  little 
ammonium  acetate  and  tartaric  acid,  a  current  density  of  0*5 — 1 
ampere  and  an  electromotive  force  of  4 — 6  volts  being  used. 

The  methods  proposed  for  both  manganese  and  tin  appear  to  give 
excellent  quantitative  results.  A.  H. 

Analysis  of  Chrome-iron  Ore,  Ferrochromium,  and  Chrome- 
steel.  By  Samuel  Rideal  and  Sigmund  Rosenblum  (Ghem.  News,  1896, 
73,  1 — 2). — The  authors  review  the  past  work  on,  and  give  a  biblio- 
graphy of,  this  subject.  They  point  out  that  finely  powdered  chrome- 
iron  ore  and  ferrochromium  may  be  decomposed  by  fusing  with  sodium 
peroxide,  in  the  first  case  for  five,  in  the  second  for  ten,  minutes,  and 
in  both  cases  allowing  to  cool  slightly,  adding  more  peroxide,  and 
heating  again.  Before  the  subsequent  titration,  the  solution  should 
firstly  be  boiled  for  10  minutes,  then  acidified,  and  finally  filtered,  if 
necessary.  D.  A.  L. 

Technical  Analysis    of   Cyanide   Working    Solutions.     By 

William  Bettel  (Chem.  News,  1895,  72,  298 — 299  ;  compare  this  vol., 
ii,  224). — Simple  or  readily  decomposable  complex  cyanides  are  not 
affected  by  dilute  permanganate  in  an  acid  solution  and  in  the  absence 
of  organic  matter,  huiferrocyanides  andthiocyanates  are  rapidly  oxidised. 
Therefore,  to  estimate  the  latter,  the  quantity  of  both  is  first  ascer- 
tained by  titrating  10  or  20  c.c.  of  N/100  permanganate,  strongly 
acidified  with  sulphuric  acid,  with  the  cyanide  solution ;  then  the 
proportion  of  thiocyanate  is  determined  by  removing  the  ferrocyanide 
from  50  c.c.  of  the  cyanide  solution  by  means  of  acidified  ferric 
chloride  or  sulphate,  and  titrating  with  N/100  permanganate. 

Oxidisahle  organic  rtiaiter  in  solution  is  estimated  by  digesting  50  c.c. 
of  the  solution  for  an  hour  at  60 — 70°  with  a  large  excess  of  strongly 
acidified  N/lOO  permanganate,  then  cooling,  and  titrating  back  with 
a  standard  thiocyanate  solution,  of  a  strength  such  that  1  c.c.  =  1  c.c. 
N/100  permanganate.  The  amount  of  organic  matter  is  approxi- 
mately nine  times  the  oxygen  consumed  in  excess  of  that  required  by 
the  ferrocyanides  and  thiocyanates  present.  The  organic  matter  can 
be  removed  by  shaking  with  quicklime  and  filtering. 
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Alkalinity. — With  N/10  acid  and  pbenolpbthaleiD  as  indicator,  all 
the  potassium  cyanide,  7'9  per  cent,  of  the  potassium  zinc  cyanide, 
and  the  potassium  in  potassium  zinc  oxide  are  estimated  ;  with  methyl 
orange  as  indicator,  all  the  zinc  in  potassium  zinc  cyanide,  the  zinc 
and  potassium  in  potassium  zinc  oxide,  and  the  hydrogen  carbonates 
are  estimated.  When  a  caustic  alkali  or  a  carbonate  is  added  to  a 
working  cyanide  solution  containing  zinc,  the  following  changes 
ensue:  Kz'ZnCyi  +  4KH0  =  ZnKo.Oa  -f  4KCy  and  KoZnCy^  + 
4Na2C03  +  2H2O  =  2KCy  +  2mCy  +  ZnNa^O^  +  4iS'aHC03.  The 
hydrogen  carbonates  have  no  action  on  potassium  or  sodium  zinc 
cyanide,  which  is  only  partially  decomposed  by  calcium  or  magnesium 
hydroxides,  so  some  alkalinity  towards  phenolphthalein  may  be  due 
to  the  former  compounds  in  the  presence  of  potassium  zinc  cyanide. 
If  lime  or  magnesia  is  added  to  a  solution  containing  sodium  hydrogen 
carbonate  and  potassium  zinc  cyanide,  the  zinc  remains  in  solution  as 
sodium  zinc  oxide,  and  the  percentage  of  cyanide  is  correspondingly 
increased. 

Ferricyanide  is  estimated  by  reduction  with  sodium  amalgam  and 
titrating  the  resulting  ferrocyanide. 

Sulphide  is  estimated  by  agitating  with  precipitated  lead  carbonate 
and  titrating  with  permanganate  ;  loss  above  that  due  to  ferrocyanides, 
thiocyanates,  &c,,  is  due  to  the  sulphides  eliminated. 

Ammonia  is  estimated  by  precipitating  all  the  cyanide  compounds 
in  10  c.c.  with  silver  nitrate,  adding  hydrochloric  acid,  making  up  to 
100,  shakino-,  filtering,  distilling  10  c.c.  of  the  filtrate  with  150  c.c.  of 
water,  and  Nesslerising  the  distillate. 

Methods  for  dealing  with  urea,  oxamide,  and  formates  are  under 
investigation.     A  few  specimen  analyses  are  appended  to  the  paper. 

D.  A.  L. 

Estimation  of  Fusel  Oil  in  Rectified  Spirits  by  Rose's 
Process.  By  M.  Glasenapp  (Zeit.  angiv.  Ghem.,  1895,  657 — 663). — 
The  author  has  made  a  thorough  investigation  of  Rose's  chloroform 
process,  and  finds  that,  although  it  works  very  well  for  the  cruder 
samples  of  spirits,  it  is  only  by  taking  extraordinary  precautions  that 
trustworthy  results  can  be  obtained  with  the  purer  kinds.  The 
author's  shaking:  apparatus  is  made  of  such  a  weight  and  shape  that, 
when  filled  and  plunged  into  water,  it  sinks  down  in  a  vertical 
position,  so  that,  after  some  time,  the  contents  will  acquire  the  exact 
temperature  desired.  Even  if  the  measuring  tube  is  most  carefully 
graduated,  no  two  apparatus  will  agree,  unless  they  are  exactly  of  the 
same  capacity.  The  reason  of  this  is  that,  during  the  shaking,  the 
air  becomes  saturated  with  chloroform  vapour,  and  the  amount  thus 
lost  will  be,  of  course,  proportionate  to  the  bulk  of  the  air.  Every 
apparatus  must,  therefore,  be  carefully  calibrated.  Another  impor- 
tant item  is  the  time  allowed  for  the  chloroform  layer  to  separate;  the 
author  advises  waiting  for  at  least  one  hour.  The  greatest  difficulty 
of  all  is  to  obtain  a  standard  alcohol  really  free  from  fusel  oil,  and  it  is 
doubtful  whether  such  alcohol  has  ever,  as  yet,  been  obtained.  The  only 
plan  is  to  keep  on  rectifying  until  the  fractions  give  a  constant  result, 
when  tested  in  the  apparatus.  It  is  also  of  the  utmost  importance 
that  the  spirit  to  be  tested  should  be  diluted  to  a  sp.  gr.  of  0*96564  at 
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15'5°,  and  for  tins  purpose  it  is  not  sufficient  to  use  a  Westphal  balance, 
but  a  very  delicate  specific  gravity  bottle  should  be  used.  Particular 
stress  is  laid  on  the  necessilv  of  thoroughly  cleaning  the  instrument 
before  making  a  new  experiment.  A  mixture  of  sulphuric  and 
Nordhausen  acid  is  recommended  for  this  purpose.  L.  de  K. 

Estimation  of  Sugar.  By  G-.  Oppermann  {Exper.  Stat.  Record, 
1895,  7,  181-;  from  Apoth.  ^e/Y.,  1895,  10,  216).— The  method  in 
which  the  cuprous  oxide  is  reduced  with  hydrogen  and  weighed  as 
copper  is  modified  as  follows.  The  cuprous  oxide,  filtered  in  a  tube 
packed  with  asbestos,  is  well  washed,  and  dissolved  in  moderately 
strong  nitric  acid,  avoiding  a  great  excess.  The  copper  is  precipi- 
tated electrolytically,  washed,  dried,  and  weighed. 

N.  H.  J.  M. 

Influence  of  the  two  Lead  Acetates  on  the  Estimation  of 
Invert  Sugar  by  the  Fehling-Soxhlet  Method.  By  Arthur 
BoRNTRAGER  {Zeit.  augw.  Chem.,  1895,  594—596). — The  author  has 
tabulated  several  experiments  with  invert  sugar  solutions  containing 
an  excess  either  of  lead  acetate  or  of  basic  acetate. 

It  appears  that,  when  titrating  in  the  well-knovf^n  way  with 
Fehling's  solution,  the  presence  of  decided  quantities  of  lead  causes  a 
serious  decrease  in  the  percentage  of  sugar  (compare  also  Abstr., 
1S95,  ii,  143,  296).  L.  de  K. 

Estimation  of  Cellulose.  By  Geruard  Lange  (Zeit.  angw.  Ghem., 
1895,  561 — 563). — 5 — 10  grams  of  the  substance,  fodder,  for  instance, 
is  moistened  with  a  little  water,  mixed  with  three  times  its  weight 
of  sodium  hydroxide  and  another  20  c.c.  of  water,  and  then  fused  in 
a  large,  unglazed,  porcelain  crucible,  partially  immersed  in  an  oil  bath. 
After  putting  on  a  perforated  lid,  through  which  passes  a  thermo- 
meter, the  temperature  is  raised  to  175 — 180°,  and  kept  so  for  an  hour. 
The  principle  of  the  process  is  that,  at  this  temperature,  the  cellu- 
lose is  nob  chemically  acted  on  by  the  alkali.  After  slight  cooling, 
the  contents  are  digested  in  dilute  sulphuric  acid,  and,  after  again 
rendering  alkaline  with  soda,  the  w^hole  is  introduced  into  a  large 
centrifugal  tube  and  thoroughly  whirled.  The  cellulose  rapidly 
separates,  and,  after  pouring  off'  the  supernatant  liquid,  it  is  once 
more  washed  by  whirling  with  hot  water,  then  washed  with  alcohol 
and  ether,  dried,  and  weighed.  Allowance  must  be  made,  as  usual,  for 
any  mineral  matter.  If  the  sample  should  be  rich  in  fat,  this  may 
with  advantage  be  first  extracted.  L.  de  K. 

Forensic  Chemistry.  By  Georg  Dragendorff  (Arch.  Fharm.y. 
1895,  233,  612— 630).— The  ethereal  salts  of  guaiacol,  naphthol, 
cresol,  &c.,  are  readily  extracted  from  their  acid  aqueous  solutions  by 
light  petroleum  or  ben/ene,  but,  when  mixed  with  large  quantities 
of  organic  matter,  are  best  first  separated  from  the  latter  by  means 
of  alcohol. 

Guaiacol  benzoate  (benzosol),  when  moistened  with  concentrated 
sulphuric    acid,  yields  a  reddish-purple  colour  with  acetone;    with 
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/erric  chloride  a  violet  coloui',  striped  with  green  and  violet-blue ;  an 
orange  and  green  colour  with  nitric  acid  ;  a  green,  violet,  and  yellow 
colour  with  potassium  nitrite ;  a  briglit  red  colour  with  cane  or  grape 
sugar;  a  violet  to  red  colour  with  Frohde's  reagent;  and  a  violet, 
green,  and  blue  colour  with  sulphovanadic  acid.  Guaiacol  salicylate 
yields  a  violet  colour  with  ferric  chloride  and  a  bright  red  colour  with 
concentrated  sulphuric  acid,  changing  to  green,  violet,  and  red  on  the 
addition  of  nitric  acid.  When  moistened  wath  concentrated  sulphuric 
acid,  it  is  coloured  green,  blue,  and  red  by  potassium  nitrite,  and 
bright  red  by  acetone.  Sulphovanadic  acid  gives  a  bluish-black 
colour,  Frohde's  reagent,  a  violet,  changing  to  green.  Guaiacol 
cinnaniate  dissolves  in  concentrated  sulphuric  acid  with  a  yellow 
colour,  changed  to  orange  by  nitric  acid,  to  violet  and  green  by 
potassium  nitrite,  and  to  violet  by  acetone.  Guaiacol  cinnamate  is 
less  soluble  in  light  petroleum  than  the  salicylate,  and  is  further  dis- 
tinguished from  the  latter  by  its  ready  conv^ersion  into  benzaldehyde 
by  alkaline  permanganate.  Guaiacol  itself,  when  pure,  dissolves  in 
concentrated  sulphuric  acid,  yielding  a  colourless  solution,  which  is 
coloured  red  to  brown  by  nitric  acid,  violet  and  green  by  potassium 
nitrite,  green  by  potassium  selenate,  blue-green  and  violet  by  sulpho- 
vanadic acid.  With  Frohde's  reagent,  guaiacol  yields  a  green  and  violet 
colour;  with  alcoholic  ferric  chloride,  a  blue  and  emerald-green 
colour;  and  with  permanganate  and  hydrochloric  acid,  a  cherry-red 
to  brown  colour.  It  is  coloured  green  by  aqueous  ferric  chloride,  and 
the  spectrum  of  the  solution  shows  an  absorption  band  in  the  red  and 
orange  (654 — 610/<),  a  slight  shading  at595/<,  and  a  further  slight 
absorption  in  the  violet  and  indigo  up  to  450  /n. 

Alphol  (a-naphthylic  salicylate)  dissolves  in  concentrated  sulphuric 
acid  with  a  yellow  coloration,  changed  to  blue,  green,  and  red  by  nitrates 
and  nitrites  ;  conversely,  the  reaction  serves  as  a  delicate  test  for 
these  salts.  The  absorption  spectrum  show^s  a  band  from  the  violet 
to  the  green  (500/4),  and  a  band  in  the  red  (680 — 650 /t).  A  mixture 
of  alphol  and  concentrated  sulphuric  acid  is  coloured  purple  by 
aqueous  furfuraldehyde,  and  cherry-red  by  cane  sugar,  the  colour  in 
the  latter  case  being  changed  to  blue  by  ammonia.  The  sulphuric 
acid  mixture  is  turned  green  by  ferric  chloride,  yellow  by  acetone, 
and  fluorescent  green  by  iodoform.  Frohde's  reagent  gives  a  green 
coloration  with  alphol,  sulphovanadic  acid  a  green  colour,  changed  to 
reddish-brown  by  the  addition  of  w^ater,  and  sulphuric  acid  with  am- 
monium uranate  green,  changing  to  greyish-brown  on  heating.  Alco- 
holic alphol  is  coloured  violet  by  ferric  chloride,  and,  on  warming, 
blue  by  chloroform  and  caustic  soda. 

Betol  (/3-naphthylic  salicylate)  dissolved  in  concentrated  sulphuric 
acid  yields  a  characteristic  colour  on  the  addition  of  a  crystal  of 
chloral  hydrate,  the  orange  coloration  at  first  produced  changing  to 
reddish-violet  and  then  to  red  with  green  fluorescence.  The  other 
reactions  resemble  those  of  its  isomeride. 

^-Naphthylic  benzoate  is  coloured  yellow  by  concentrated  sulphuric 
acid,  but  dissolves,  on  warming,  to  a  violet  solution,  having  a  green 
fluorescence.  This  solution  is  coloured  dark  brow^n  by  nitric  acid, 
and,   by  potassium  nitrite,   violet,  changing  to  red  and  blue;    it  is 
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coloured  violet  and  red  hj  ferric  cliloride,  bluish-violet  by  ammonium 
molybdate,  changing  to  red,  green,  and  blue;  violet  by  Frohde's 
reagent  and  sulpliovanadic  acid,  the  colour  in  the  latter  case  changing 
to  red  and  blue;  grren  to  orange  by  chloral  hydrate,  purple  to  violet 
by  aqueous  furfural debyde,  violet  by  the  sugars,  and  yellow  by 
acetone.  The  benzoate  is  coloured  blue  when  heated  with  chloroform 
and  alcoholic  soda.  /3-Naphthylic  carbonate  gives  much  the  same 
reactions  as  a-  and  /:J-naphthol. 

The  tolylic  benzoates  and  salicylates  give  reactions  of  the  same 
character  as  the  corresponding  salts  of  guaiacol.  The  reactions  of 
various  amido-derivatives,  such  as  paracetamidophenylic  salicylate, 
are  also  described  in  similar  detail.  Jn.  W. 

Detection  of  Formaldehyde.  By  G.  Romyn  (Ned.  Tydschr. 
Pharm.,  Sfc,  1895,  7,  169— 175).— The  article  of  food,  milk  for 
instance,  is  submitted  to  distillation.  Although  a  portion  of  the 
formaldehyde  is  retained  by  the  albuminous  matters,  a  little  of  it  is 
sure  to  pass  over  with  the  distillate,  and  may  then  be  identified  as 
follows.  A  drop  of  the  liquid  is  mixed  on  an  object  glass  with  a 
drop  of  ammonia,  and  evaporated  to  dryness ;  the  crystalline  residue, 
when  examined  under  the  microscope,  will  be  found  to  consist,  not  of 
rhombohedra,  but  of  regular  crystals  if  formaldehyde  was  present. 
It  is  then  moistened  with  water,  and  treated  with  either  of  the  follow- 
ing reagents. 

Mercuric  chloride  in  excess  at  once  gives  a  precipitate ;  in  a  short 
time,  three,  four,  or  six-sided  stars  are  noticed,  afterwards  octahedra. 
This  test  still  shows  at  a  dilution  of  1—100,000. 

Potassium  mercuric  iodide  and  dilute  hydrochloric  acid  give  hex- 
agonal, six-angled,  pale-yellow  stars  ;  this  reaction  is  obtained  at  a 
dilution  of  1—10,000,  but  not  when  it  reaches  1—100,000. 

Platinic  chloride  gives  regular  octahedral  crystals,  much  resembling 
ammonium  platinochloride,  but  darker  in  colour ;  the  reaction  is  -just 
visible  at  a  dilution  of  1 — 10,000. 

Phosphomolybdic  acid  gives  right,  rhombic  crystals,  very  character- 
istic at  a  dilution  of  1—10,000. 

Potassium  bismuth  iodide  and  dilute  hydrochloric  acid  gives  regular 
crystals,  mostly  octahedra.  The  yellow  precipitate  is  formed  at  once, 
at  a  dilution  of  1 — 1,000 ;  but  only  slowly  when  at  a  dilution  of 
1—10,000. 

Stannous  chloride  and  strong  hydrochloric  acid  give  rhombic  needles 
and  crystals.  The  reaction  is  very  strong  in  a  1  per  cent,  solution, 
and  just  visible  when  at  a  dilution  of  1 — 1,000. 

Potassium  iodide  containing  iodine  gives  rectangular  plates  and 
aggregations  of  the  rhombic  system,  very  distinct  at  a  dilution  of 
1_1^000,  but  no  longer  visible  at  1—10,000. 

Picric  acid  gives  needles,  probably  rhombic.  When  the  dilution 
reaches  1 — 1,000,  they  only  form  after  some  time.  L,  de  K. 


Volatility  of  Fatty  Acids  and  Laws  Deduced  therefrom.  By 
Henky  Dkooi'  Richmoxd  {Analyst,  20,  193—198;  217— 219).— The 
author  has  tabulated  a  number  of  results  obtained  by  distilling  the 


ANALYTICAL  CHEMISTRY.  281 

mixed  fatly  acids  of  butter  under  varying  conditions,  and  mathematical 
equations  are  given  to  explain  the  results.  It  appears  that  in  the 
well-known  Reich ert-Wollny  process  only  about  87  per  cent,  of  the 
total  volatile  acids  is  found  in  the  distillate.  L.  de  K. 

Estimation  of  Uric  acid  in  Urine.  By  Maetin  Krijger  (Zeit. 
fliysiol.  Ghem.,  1895,  21,  311 — 318). — The  following  method,  ba^ed 
on  the  author's  previous  w^ork,  is  recommended.  One  hundred  c.c.  of 
urine  is  taken,  and  the  nitrogen  of  the  uric  acid,  phcs  that  of  alloxuric 
bases,  estimated.  This  is  done  by  adding  to  the  boiling  urine  10  c.c. 
of  sodium  hydrogen  sulphite  solution,  10  c.c.  of  copper  sulphate 
(10  per  cent.)  solution,  and  5  c.c.  of  barium  chloride  (10  per  cent.) 
solution.  The  mixture  is  boiled  for  three  minutes,  and  allowed  to 
remain  two  hours;  the  precipitate  is  then  collected,  "washed  with  hot 
water,  and  its  nitrogen  estimated  by  Kjeldahl's  method.  In  another 
specimen,  the  urine  is  first  freed  from  uric  acid  by  adding  sodium 
carbonate  until  a  flocculent  precipitate  forms,  and  then  5  c.c.  of 
10  per  cent,  acetic  acid  is  added.  The  nitrogen  of  the  alloxuric  bases 
is  then  estimated,  and  this,  subtracted  from  the  nitrogen  obtained  in 
the  first  experiment,  gives  the  uric  acid  nitrogen  by  difference. 

There  are  various  safeguards  introduced  when  this  is  applied  to 
pathological  urines.  The  results  given  come  out  very  nearly  the  same 
as  those  obtained  by  the  standard  Salkowski-Ludwig  process. 

W.  D.  H. 

Iodine  and  Bromine  Absorptions  of  Linseed  Oil.  By  Row- 
land Williams  (Analyst,  20,  276—277). — The  author  states  that  the 
iodine  absorption  of  raw  linseed  oil  is  much  higher  than  is  generally 
believed.  An  examination  of  several  hundred  samples  of  undoubtedly 
genuine  origin  gave  figures  varying  from  180  to  190  per  cent,  of 
iodine.  The  author  attributes  the  low  figures  of  other  observers  to 
the  fact,  which  is  not  sufficiently  appreciated,  that  it  is  absolutely 
necessary  to  use  a  large  excess  of  the  Hiibl  reagent,  and  to  let  this 
act  for  at  least  18  hours. 

As  regards  the  bromine  absorption,  the  author  strongly  recommends 
the  gravimetric  process  proposed  by  Hehner  (Abstr.,  1895,  ii,  428), 
as  the  results  are  more  trustworthy  than  those  obtained  by  the 
volumetric  method.  AVhen  applying  the  iodine  or  bromine  absorption 
process  to  the  assay  of  boiled  linseed  oil,  it  must  be  remembered  that 
both  absorptions  are  considerably  lessened  by  the  boiling. 

L.   DE  K. 

Saponification  in  the  Cold.  Saponification  Numbers  and 
Reichert-Meissl  Numbers.  By  Robert  Henriques  {Zeit.  angiv. 
Chem.,  1895,  721  —  724). — The  author  recommends  the  following 
modification  of  the  Eeichert-Meissl  process.  Five  grams  of  the  fat 
is  put  into  a  porcelain  dish,  and  dissolved  in  25  c.c.  of  light  petroleum, 
25  c.c.  of  4  per  cent,  alcoholic  soda  is  added,  and  the  dish  is  covered,  and 
allowed  to  remain  over  night ;  the  liquid  is  then  evaporated  to  com- 
plete dryness  on  the  water-bath,  and  the  powder  transfeired  to  the 
distilling  flask.  After  rinsing  the  basin  witb  the  prescribed  amount 
of  water,  the  process  is  conducted  as  usual.  No  volatile  ethereal 
salts  are  formed  in  the  cold  process.     The  small  amount  of  carbonic 
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anhydride  absorbed  from  the  air  does  not  influence  the  result.  The 
process  may  also  be  used  for  taking  the  saponification  number ;  for 
this  purpose  the  fat  is  dissolved  in  a  stoppered  flask  as  directed, 
allowed  to  remain  for  24  hours,  and  the  excess  of  alkali  titrated ;  if 
the  mass  should  have  become  somewhat  too  solid,  the  addition  of  some 
more  alcohol  and  gentle  warming  will  be  found  useful.  Wax  must 
be  dissolved  in  hot,  light  petroleum  (boiling  point,  100 — 150°)  before 
adding  the  soda.  L.  de  K. 

Estimation  of  Tannin  in  Wines.  By  E.  Maxceau  (Conipt. 
rend.,  1895,  121,  64^6 — 647). — No  method  of  precipitation  with 
soluble  gelatin  or  a  metallic  salt  will  remove  the  whole  of  the 
tannin  from  a  solution  ;  this  can  only  be  effected  by  means  of  animal 
membranes,  such  as  the  gut  cords  used  in  Girard's  process.  The 
sensitiveness  required  in  dealing  with  dilute  solutions  like  wines  is 
obtained  by  combining  Girard's  process  with  the  use  of  permanga- 
nate. 

One  hundred  c.c.  of  champagne  or  other  wine  containing  a  similar 
quantity  of  tannin  (or  of  stronger  wines  previously  diluted  with  a 
known  volume  of  water)  is  allowed  to  remain  in  contact  with  1  gram 
of  gut  cords  for  about  a  week  in  a  well-closed  flask.  The  liquid  is 
then  titrated  by  means  of  permanganate  solution,  1  c.c.  of  which  is 
equivalent  to  0*02  milligram  of  pure  gallotannin,  indigo  solution 
being  used  as  the  indicator.  The  difference  between  the  volumes 
of  permanganate  solution  required  by  a  given  volume  of  wine 
before  and  after  the  removal  of  the  tannin  gives  the  quantity  of 
oeno-tannins  present,  iu  terms  of  gallotannin.  In  champagnes,  the 
quantity  varies  from  8  milligrams  to  50  milligrams  per  litre. 

The  gut  cords  for  this  process  are  prepared  by  washing  unoiled 
violin  strings  with  dilute  alcohol,  dilute  acids,  and  water  until 
these  solvents  no  longer  remove  anything  that  reduces  potassium 
permanganate.  C.  H.  B. 

Titration  of  Alkaloids  with  Iodine  Solution.  By  Carl 
KiPPEisBEKGER  (Zcit.  anal.  Chem.,  1896,  35,  10 — 27). — In  a  former 
paper  (Abstr.,  1895,  ii,  465),  it  was  stated  that  when  a  salt  of  an 
alkaloid  is  mixed  with  a  solution  of  iodine  in  potassium  iodide,  only 
the  free  iodine  is  concerned  in  the  formation  of  the  alkaloid  per- 
iodide,  Alk,HI,l2,  three  atoms  of  iodine  being  consumed  for  each 
molecule  of  alkaloid.  The  author  now  investigates  the  reaction 
more  closely.  When  the  iodine  solution  is  prepared  with  the  smallest 
possible  quantity  of  potassium  iodide,  the  results  present  consider- 
able irregularities  :  the  precipitate  contains  free  iodine  in  larger  or 
smaller  amount  as  the  excess  of  iodine  solution  used  is  larger  or 
smaller;  the  amount  of  potassium  iodide  decomposed  is  sometimes 
larger  and  sometimes  smaller  than  would  correspond  with  the  equa- 
tion Alk,HCl  4-  KI  +  I2  =  Alk,HI,l2  +  KCl :  and  the  amount  of 
free  iodine  consumed  is  considerably  larger  than  is  the  case  when 
more  iodide  is  present.  By  adding  either  a  large  excess  of  hydriodic 
acid  or  of  potassium  iodide,  especially  when  the  free  acid  in  the  alka- 
loid solution  has  been  nearly  neutralised,  the  consumption  of  free 
iodine  falls,  in  the  case  of  strychnine,  to  2   atoms.     With   narcotine 
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and  .atropine,  the  amount  consumed  is  always  more  than  2  atoms,  and 
varies  somewhat  with  the  conditions.  For  alkaloids  other  than 
strychnine,  it  is  therefore  best  to  standardise  the  iodine  solution 
against  known  quantities  of  alkaloid  under  circumstances  as  closely 
as  possible  resembling  those  of  the  titration  itself;  but  on  this  sub- 
ject a  further  communication  is  promised.  M.  J.  S. 

Estimation  of  Creatinine  in  Urine.  By  Rudolf  Kolisch 
(Ghem.  Gentr.,  1895,  i,  814—815 ;  from  Gentr.  inn.  Med.,  16,  265— 
269). — The  estimation  of  creatinine  has  as  yet  received  but  little 
appreciation  on  account  of  the  very  imperfect  analytical  methods.  The 
author  proposes  a  new  process.  Two  hundred  c.c.  of  urine  is  precipi- 
tated with  20  c.c.  of  a  mixture  of  calcium  chloride  and  milk  of  lime 
and  filtered.  Two  hundred  c.c.  of  the  filtrate  is  acidified  with  acetic 
acid,  evaporated  to  a  thick  syrup,  and  the  residue  while  still  warm 
is  exhausted  four  or  five  times  with  alcohol.  The  solution  is  diluted 
in  a  graduated  flask  to  110  c.c,  and  100  c.c.  is  then  used  for  precipi- 
tation with  mercuric  chloride  solution,  after  first  acidifying  with 
acetic  acid.  This  mercury  solution  is  prepared  by  dissolving 
30  grams  of  mercuric  chloride,  1  gram  of  sodium  acetate,  and  3  drops 
of  acetic  acid  in  125  c.c.  of  absolute  alcohol. 

After  adding  enough  of  this  solution  to  precipitate  all  the  creati- 
nine, the  precipitate  is  washed  on  a  filter  with  absolnte  alcohol 
containing  a  little  sodium  acetate  until  the  washings  no  longer 
become  turbid  when  neutralised,  showing  that  all  the  urea  has  been 
removed.  The  creatinine  is  now  calculated  from  the  amount  of 
nitrogen  contained  in  the  precipitate,  which  is  best  estimated  by 
using  Kjeldahl's  process.  Its  percentage  is  finally  found  by  multiply- 
ing by  100/81.  L.  DE  K. 

Assay  of  Opium.  By  David  B.  Doit  (Tharm.  J.  Trans.,  1894, 
[3],  24,  847). — Ten  grams  of  powdered  opium  is  digested  with  25  c.c. 
of  water,  1'8  grams  of  barium  chloride  dissolved  in  12  c.c.  of  wate»' 
added,  and  the  whole  made  up  to  50  c.c,  mixed,  and,  after  a  short 
time,  filtered.  To  half  the  filtrate,  representing  5  grams  of  opium,  just 
enough  sulphuric  acid  to  precipitate  the  barium  is  added,  and  to  the 
filtrate  from  this,  enough  ammonia  to  neutralise  the  free  acid.  The 
solution  is  then  concentrated  to  6 — 7  c.c,  and  allowed  to  cool ;  1  c.c. 
of  alcohol  and  1  c.c.  of  ether  are  next  added,  then  ammonia  in  slight 
excess.  After  three  hours,  the  precipitate  is  collected  on  a  tared  filter, 
dried,  washed  with  benzene  or  chloroform,  dried,  and  weighed.  It  is 
then  titrated  with  N/10  acid,  until  the  morphine  is  neutralised,  as 
indicated  by  the  solution  reddening  litmus  paper.  One  c.c.  of  N/10 
acid  =  0*0303  gram  of  morphine  hydrate.  R.  R. 

Estimation  of  Aconitine.  By  John  C.  Umney  (Pharm.  J.  Trans., 
1895,  [3],  25,  860). — A  definite  weight  of  aconitine  is  hydrolysed  by 
heating  on  a  water  bath  for'  two  hours  with  a  known  volume  of  a 
standard  alcoholic  solution  of  caustic  alkali,  in  a  reflux  apparatus.  By 
this  treatment,  it  is  resolved  into  aconine,  and  acetic  and  benzoic  acids, 
the  latter  combining  with  the  alkali  present;  the  amount  of  the  acids 


284  ABSTRACTS  OF  OHEMlOAL   PAPERS. 

can  then  be  found  by  titrating  the  uncombined  alkali.  The  solution 
is  again  made  alkaline,  the  alcohol  evaporated  off  on  a  water  bath, 
and  sufficient  hydrochloric  acid  added  to  separate  the  benzoic  acid, 
which  is  extracted  by  successive  washings  with  ether,  weighed,  and 
the  quantity  of  alkali  required  for  its  neutralisation  in  the  first  part 
of  the  process  calculated.  By  deducting  this  from  the  total  amount, 
the  quantity  of  acetic  acid  is  found,  and  the  amount  of  crystalline 
aconitine  is  thus  determined.  R.  R. 

Assay  of  Ipecacuanha.  By  Richard  A.  Oiiipps  (Pharm.  J.  Trans., 
1895,  [3],  25,  1093— 1094).— the  author  refers  to  Paul  and  Cownley's 
investigations,  and  mentions  the  presence  in  ipecacuanha  of  a  fourth 
alkaloid,  noted  by  himself  in  1891 ;  he  has  sought  in  vain  for  Arndt's 
volatile  alkaloid.  He  finds  thUt  the  proportion  of  the  tliird  alkaloid 
to  the  emetine  and  cephaeline  taken  together  may  vary  from  one- 
twentieth  to  one-fourth,  and  thinks  that  ipecacuanha,  like  other  drugs 
containing  several  alkaloids,  contains  them  in  varying  proportions. 
In  an  assay,  therefore,  the  total  alkaloids  should  be  taken  into  account. 
Lyons'  process  should  be  the  one  recognised,  and  only  the  Brazilian 
root  be  official,  this  being  required  to  yield  not  less  than  20  normori! 
than  2*5  per  cent,  of  alkaloids.  A  table  shows  many  different  assays 
and  their  divergent  results.  -  R.  R. 

Ehrlich's  Diazo-reaction.  By  Richard  T.  Hewlett  (Brit.  Med. 
J.,  1896,  i,  136 — 137). — Several  modifications  have  been  proposed  in 
the  original  method  of  testing  with  sulphanilic  acid  and  sodium 
nitrite.  The  reaction  is  invariably  given  by  the  urine  in  typhoid 
fever,  although  occasionally  it  is  seen  in  other  diseases  also. 

Attention  is  drawn  to  the  fact  that  the  test  solutions  must  be 
freshly  prepared  before  using. 

The  nature  of  the  substance  in  the  urine  that  gives  the  reaction  is 
uncertain,  and  of  a  large  number  of  materials  examined,  morphine 
was  the  only  one  which  gives  a  similar  red  reaction,  but  no  green 
precipitate  forms  on  standing.  One  part  of  morphine  in  10,000  of 
water  gives  the  test.  W.  D.  H. 

Colour  Reactions  of  Proteids  with  Nitrous  acid  and  Phenols. 

By  Karl  Landsteiner  (Ghem.  Centr.,  1895,  i,  695 ;  from  Gentr.  f. 
Physiol.,  8,  773 — 774). — The  colour  obtained  by  the  action  of  nitrous 
acid  and  phenols  on  proteids  is  attributed  by  Obermayer  to  the  for- 
mation oi"  diazo-compounds.  The  author,  however,  explains  the  re- 
action as  follows  :  By  acting  on  the  hydrochloric  acid  solution  of 
tyrosine,  first  with  nitrous  add,  then  with  alkali,  and  finally  with 
a-  or  /8-naphthol,  a  bluish-red  colour  is  obtained.  This  reaction  is 
not  caused  by  the  amido-group  contained  in  the  tyrosine,^  as  para- 
hydroxybenzoic  acid  also  gives  the  test.  Proteids  undoubtedly  fir.-t 
yield  tyrosine  when  the  reaction  is  applied.  L.  de  K. 
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Relation  between  the  Intensity  of  Light  and  its  Action  on 
Mixtures  of  Ferric  Chloride  and  Oxalic  acid.  By  Georges 
Lemoine  {Comjpt.  rend.,  1895,  121,  817— 819).— The  author  has 
investigated  the  relation  between  the  visual  intensity  of  light  and  its 
action  on  mixed  solutions  of  ferric  chloride  and  oxalic  acid,  using  a 
system  of  two  large  polarising  prisms  as  a  means  of  varying  the 
intensity  of  the  light  incident  on  the  small  cell  containing  the  liquid. 
He  finds  that  the  chemical  change  produced  is  proportional  to  the 
visual  intensity  of  the  light ;  that  there  is  no  sensible  "  period  of 
induction,"  the  result  being  the  same  whether  an  exposure  of  a  given 
total  duration  is  intermittent  or  continuous ;  and  that  on  cloudless 
days,  the  visual  intensity  of  the  sunlight  remains  practically  constant 
for  comparatively  long  periods  (compare  Abstr.,  1895,  ii,  249). 

C.  H.  B. 

New  Molecular  Refraction  Formula.    By  F.  Zecchini  {Gazzetta, 

1895,  25,  ii,  269— 284).— The  author  has  calculated  the  observed  and 

theoretical  molecular  refractions  of  a  long  series  of  compounds  of 

n^  —  I 
different  types,  using  the  formula  /~3    i    gw*     ^^^  values  calculated 

from  the  set  of  atomic  refractions  given,  agree  well  with  the  observed 
molecular  refractions,  but  the  formula  is  not  independent  of  the 
temperature.  W.  J.  P. 

Relations  between  the  Composition  and  Absorption- spectra 
of  Organic  Compounds.  By  Gerhard  Kruss  {Zeit.  jphysiJcal 
Chem.,  1895,  18,  559 — 562). — An  addition  to  the  late  author's  pre- 
vious communication  on  this  subject  (Abstr.,  1888,  1141).  The 
paper  contains  the  observations  on  the  absorption-spectrum  in  the  case 
of  alizarin,  purpurin,  quinizarin,  hystazarin,  anthraflavic  acid,  and  a 
number  of  their  derivatives.  L.  M.  J. 

Anomalies  in  the  Rotatory  Dispersion  of  Malic  acid.    By 

Raffaele  Nasini  and  G.  Gennari  (Zeit.  physiko.l.  Chem.,  1896,  19, 
113 — 129). — Anomalies  having  been  previously  observed  in  the  rota- 
tion of  this  acid,  the  authors  investigated  the  optical  phenomena  by 
means  of  a  Landolt-Lippich  polarimeter.  The  effects  of  temperature, 
concentration,  and  of  the  addition  of  boric  acid,  in  aqueous  solutions 
were  investigated,  and  solutions  were  examined  in  methylic,  ethylic, 
and  propylic  alcohols,  and  in  acetone.  The  phenomena  in  aqueous 
solutions  were  very  complicated ;  dilute  solutions  were  loevorotatory 
and  normal ;  by  increase  of  concentration,  a  laevorotatory,  achromatic 
solution  was  first  obtained,  then  a  loevo-maximum  in  the  yellow,  after 
which  the  more  refrangible  rays  gave  a  dextrorotation,  whilst  for  the 
highest  concentrations,  the  solutions  were  normally  dextrorotatory. 
Increase  of  temperature  had  an  effect  analogous  to  dilution,  whilst 
in  the  organic  solvents  the  dilute  solutions  were  leBvorotatory,  but  the 
VOL.  Lxx.  ii.  21 
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concentrated  solution  gave  dextrorotations  for  the  more  refrangible 
rays.  It  is  evident  that  such  variations  are  associated  with  great 
changes  in  the  dispersion.  The  probable  cause  of  these  results  is 
discussed;  the  presence  of  two  compounds  of  diJBTerent  dispersion 
coefficients  and  opposite  rotatory  power  is  sufficient  to  explain  the 
results,  but  the  nature  of  the  two  compounds  does  not  seem  clear.  The 
authors  do  not  consider  as  probable  the  formation  of  hydrates,  or 
polymerides,  or  the  existence  of  "  crystalline  molecules  "  (compare 
Abstr.,  1893,  ii,  103),  neither  does  dissociation  appear  entirely  satis- 
factory. The  explanation  regarded  as  most  probable  is  that  of  a 
specific  action  of  tbe  solvent  in  which  the  molecular  dissymmetry  is 
altered  or  destroyed,  so  that  the  compound  may  acquire  physical  pro- 
perties approximating  to  those  of  its  ions  without  being  actually 
dissociated.  In  the  alcoholic  solutions,  in  an  analogous  manner,  the 
approximation  is  to  the  lsevoi;otatory  ethereal  salts  of  malic  acid 
(Abstr.,  1895,  ii,  251).  L.  M.  J. 

Rotatory  Dispersion  of  Nicotine  and  its  Salts.  By  Gr.  Gen- 
NARi  (Gazzetta,  1895,  25,  ii,  252 — 257 ;  also  Zeit.  physihal.  Chem., 
1896,  19,  130 — 134). — In  continuation  of  the  work  of  Gennari  and 
Tasini  (this  vol.,  ii,  133),  the  author  has  examined  the  specific  rota- 
tions of  nicotine,  and  its  sulphate,  hydrochloride,  and  acetate  under 
various  conditions  of  concentration  and  solvent,  for  five  different 
wave  lengths,  using  Landolt's  ray  filters. 

At  20°,  pure  nicotine  of  sp.  gr.  =  1-01071  at  2074°  has  the  specific 
rotations  of  -123-37°,  -162-84°,  -20978°,  -250-71°,  and  -317-79°, 
for  the  ray  filter  colours  rty  D,  gr,  hb,  and  db  (compare  Abstr.,  1895, 
ii,  1)  respectively ;  the  specific  rotations  are  considerably  lower  in 
benzene  and  ethylic  and  methyl ic  alcoholic  solutions,  and  very  much 
lower  in  aqueous  solutions,  the  specific  rotation  diminishing  as  the 
dilution  increases.  The  solutions,  however,  are  all  leevorotatory,  and 
the  coefficients  of  rotatory  dispersion  calculated  as  [a]a./  [a]y  for  the 
various  rays  are  the  same  for  nicotine,  both  pure  and  in  solution. 
The  specific  rotations  of  the  various  salts  examined  at  20°  are  given 
in  the  following  table. 


Salt. 


Sulphate 

Hydrochloride 
Acetate , 


Concentration, 
per  cent. 


31  -420 
18  -414 

24  -276 


Mri. 


+ 12  -19 
+  12-13 
+  13-00 


[«]d. 


+  15-66 
+ 15 -45 
+ 16  -96 


[«]. 


+ 19  -20 

+ 18  -72 
+  20-40 


Ml 


4  21 -82 
+  21-88 
+  23-50 


[«]ji. 


+  24-74 
+  23  -84 
+  25  -84 


It  will  be  seen  that  the  salts  are  all  dextrorotatory  in  aqueous  solu- 
tion, and  the  rotatory  dispersions  are  found  to  be  less  than  those  of 
nicotine  itself. 

A  mixture  of  nicotine  and  acetic  acid,  in  molecular  proportion,  is 
strongly  lasvorotatory,  but,  on  gradual  dilution  with  water,  the  leevo- 
rotation  decreases  until  the  solution  becomes  highly  dextrorotatory. 
This  can  only  be  explained  by  supposing  that,  as  the  acetic  acid  solu- 
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tion  is  diluted,  more  and  more  of  the  dextrorotatory  acetate  is  formed, 
whilst  the  proportion  of  leBVorotatory  base  decreases.  W.  J.  P. 

Rotatory  Power  of  Superfused  Rhamnose.  By  Desir6  Gernez 
(Gompt.  rend.,  1895,  121,  1150 — 1152). — The  specific  rotatory  power 
of  rhamnose  at  18°  is  — 6*5°  a  minute  after  dissolution,  but  attains  the 
constant  value  of  +9*75°  in  less  than  an  hour.  Direct  measurements 
of  the  sp.  gr.  and  specific  rotatory  power  of  the  superfused  rhamnose, 
(CeHizOs  +  H2O)  gave  the  following  results. 

f.  0°.        16°.       18°.       19°.        46°.       70°.       73°.       100°. 

Sp.gr 1-400  1-388  1-387  1-386  1-.357  1*349  1-346   1-325 

Sp.  rot.  power. .      9-28°   8*66°   859°   8-53°   7*57°   6-73°   6-64°  5-70° 

The  observations  are  accurately  represented  by  the  expression 
[a]'D  =  9-22°  -  0-03642i^  +  0-0000123^^ 

The  rotatory  power  of  the  superfused  rhamnose  diminishes  regu- 
larly as  the  temperature  rises,  and  at  100°  has  only  61  per  cent,  of  its 
value  at  0°.  Its  specific  rotatory  power  in  aqueous  solution  is  not 
identical  with  that  of  the  superfused  substance,  and  this  difference 
must  be  taken  into  account  in  any  attempts  to  explain  multirotation. 

C.  H.  B. 

Flames  and  Illuminating  Gases.  By  Josef  M.  Eder  (Zeit. 
physiJcal.  Ghem.,  1896,  19,  20 — 24). — The  author  criticises  various 
points  in  Bohn's  communication  (this  vol.,  ii,  140),  and  calls  atten- 
tion to  the  fact  that  several  of  the  observations  and  conclusions  had 
been  previously  recorded  by  himself.  L.  M.  J. 

Luminosity  of  pure  Inorganic  Compounds  and  of  Solid 
Solutions.  By  Eilhard  Wiedemann  and  Gerhard  C.  Schmidt  (Zeit. 
physikal.  Ghem.,  1895,  18,  529 — 552). — Many  inorganic,  as  well  as 
organic,  compounds  (this  vol.,  ii,  86)  become  luminous  when  subjected 
to  the  influence  of  the  cathode  rays,  frequently  exhibiting  also  an 
after-luminosity,  and  possessing  the  property  of  again  becoming 
luminous  when  heated.  The  effect  of  the  cathode  rays  on  pure 
compounds  is  first  considered,  and  tables  of  the  luminosity  phenomena 
are  given.  The  luminosity  colour  of  the  salts  appears  to  be  dependent 
on  the  metal,  the  acid  only  influencing  the  intensity  of  the  light.  In 
solid  solutions,  a  small  quantity  of  the  dissolved  substance  may  cause 
a  great  alteration  of  the  colour  and  intensity,  both  of  which  are  also 
dependent  on  the  solvent,  whilst  the  intensity  is,  in  dilute  solution,  a 
direct  function  of  the  concentration.  The  previous  heating  of  the 
compound  almost  invariably  influences  the  phenomena,  either  owing 
to  chemical  changes  so  occasioned,  or  to  alteration  of  the  physical 
state,  whilst  the  after-luminosity  is  also  of  longer  duration.  At  high 
temperatures,  the  luminosity  still  remains,  but  the  after-effects  de- 
crease or  disappear,  and  the  colour  usually  changes  to  a  more 
refrangible  shade,  whilst  at  low  temperatures,  the  luminosity  is 
brighter  and  the  after-effect  of  longer  duration.  The  physical  modi- 
fication which  is  produced  by  these  cathode  rays  appears  to  be  usually 
of   a  fairly   stable  nature,   being  only  destroyed  by  relatively  high 

21—2 


288  ABSTRACTS  OF  CHEMICAL  PAPERS. 

temperatures  (200°  and  above),  whilst  at  ordinary  temperatures  the 
thermo-lurainosity  may  last  over  six  months,  although  in  some  cases 
it  is  lost  in  a  week.  The  addition  of  foreign  substances  may  cause 
either  an  increase  or  a  decrease  of  luminosity,  both  in  the  case  of 
pure  compounds  and  of  solid  solutions.  Experiments  on  phosphor- 
escence showed  that  the  phosphorescence  colour  is  the  same  as  that 
of  the  cathodic  luminosity,  and  that  it  also  is  frequently  destroyed  by 
foreign  substances,  whilst  Stokes'  rule  was  found  to  be  valid  for  all 
the  solid  solutions  examined.  The  paper  concludes  with  a  brief  theo- 
retical consideration  of  the  observed  facts.  L.  M.  J. 

Dependence  of  the  Dielectric  Constant  on  Temperature  send 
Pressure.  By  Floriax  Ratz  (Zeit.  physikal.  Chevi.,  1896,  19,  94 — 
112). — The  dielectric  constant  was  determined  at  various  temper.i- 
tures  and  pressures  by  Nern&t's  method  (Abstr.,  1894,  ii,  437), 
in  the  case  of  benzene,  toluene,  carbon  bisulphide,  ethylic  ether, 
chloroform,  aniline,  amylic  alcohol,  ethylic  alcohol,  and  water.  The 
value  (D  —  ^)liD  +  2)d  is  a  function  of  both  temperature  and 
pressure,  the  temperature  coefficient  increasing  with  the  dielectric 
constant.  The  variation  between  the  values  of  the  constant  obtained 
from  the  formula  and  the  actual  number  is,  for  a  temperature  of  30°, 
below  10  per  cent.,  and  the  value  of  the  above  expression  within  40° 
changes  by  less  than  5  per  cent.  The  temperature  coefficient  is  small, 
and  in  all  cases  negative,  decreasing  slightly  as  the  temperature  rises. 
No  maximum  for  D  is  found  at  4°  in  the  case  of  water,  and  if  such 
exists  at  all,  it  must  be  between  0°  and  1°.  In  all  cases,  the  value  of 
D  is  gi'eater  than  A"^  obtained  from  refraction  observations.  The 
pressure  coefficient  is  small  and  positive,  so  that  it  follows  that  the 
influence  of  temperature  is  greater,  and  that  of  pressure  less,  than 
the  calculated  effect.  Details  of  the  method,  the  purification  of  the 
compounds  examined,  and  the  experimental  numbers  are  given  in  the 
paper.  L.  M.  J. 

The  Dilution  Law  of  Electrolytes.  By  LuDwra  Storch  (Zeit. 
phy^kal.  Chem.,  1896,  19,  13 — 19). — The  author  has  obtained  a  dilu- 
tion law  of  the  form  (  -/*    )    =  Jcl^'^  ~  ^)  ,*  where  ya,^  and  ja  are  the 

molecular  conductivities  at  infinite  dilution  and  volume  v  respectively. 
This  maybe  expressed  as  x  log  (^/y)  =  log  (/t^  —  fijv)  -\-  log  (A^^^''"'). 
By  the  construction  of  curves  with  Kohlrausch's  values  for  ///t>,  and  a 
probable  /t^,  values  for  x  and  (k/n^'^~^)  are  obtained,  and  hence,  by 
recalculation,  the  actual  value  of  fi^.  The  value  for  x  differs  for 
different  electrolytes,  but  in  the  12  cases  considered  varies  only 
between  1-400  and  1  577,  and  the  conductivities  then  calculated  from 
the  formula  agree  very  closely  with  the  observed  numbers.  It  is 
seen  that  the  above  formula  for  the  value  x  =  1'5  is  identical  with 
that  obtained  by  van't  Hoff  from  Kudolphi's  numbers  (compare  this 
vol.,  ii,  145).     For  very  high  concentrations,  however,  the  formula? 

*  There  appear  to  be  misprints  in  the  formulae  as  printed  in  the  Zeitschrift ; 
the  equation  given  is  obtained  by  recalculation  from  the  final  form. 
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are  not  valid;  thus,  from  v  =  0'33,  1  aucl  2,  the  values  x  =  1*699 
a^  =  104  were  obtained  for  potassium  chloride,  the  corresponding 
values  derived  from  v  =  10  to  16667  being  1'435  and  122 ;  the  lower 
values  for  /n^  probably  indicate  the  presence  of  double  molecules  in  the 
more  concentrated  solutions.  L.  M.  J. 

Specific  Heats  of  Solutions.  By  Gustav  Tammaxx  {Zeit. 
physikal.  Chem.,  1895,  18,  625 — 644). — Observations  have  shown  that 
the  heat  capacity  of  solutions,  if  not  too  dilute,  is  generally  smaller 
than  that  of  the  two  components,  and  frequently  less  than  that  of  the 
water  alone.  The  heat  capacity  of  the  water  has,  however,  been 
calculated  without  due  provision  for  the  alteration  of  the  specific  heat, 
owing  to  the  change  in  the  internal  pressure.  The  alteration  of 
specific  heat  by  pressure  change  being  given  by  the  equation 
{dCldp){T  const.)  =  —T(d^vldT^)(p  const.),  that  due  to  the  solu- 
tion in  water  of  any  compound  is  given  by  a  similar  equation,  where 
p  =  Alf ;  the  alteration  of  internal  pressure  (see  Abstr.,  1895,  ii,  307, 
and  previous  abstracts).  If  the  expansion  of  the  solution  be  given 
hj  V  =  A  +  at  +  hf^,  which  holds  for  small  temperature  changes, 
then  dh/dt'  =  26,  and  is  determined  from  Amagat's  experiments  to 
he  a  linear  function  of  p,  and  the  value  is  obtained  at  various  tem- 
peratures. The  value  for  the  specific  heat  is  thus  obtained,  and,  on 
adding  the  heat  capacity  of  the  water  to  that  of  the  salt  in  solutions 
of  potassium  chloride,  bromide,  iodide,  nitrate,  and  hydroxide  ;  hydro- 
gen chloride,  nitric  and  sulphuric  acids  ;  sodium  sulphate,  nitrate, 
and  hydroxide;  ammonia,  ammonium  sulphate,  magnesium  sulphate, 
and  barium  chloride,  results  are  obtained  in  very  close  approximation 
to  the  experimental  determinations,  except  in  the  cases  of  sodium 
chloride  and  sulphuric  acid.  The  changes  due  to  alteration  of  AK 
with  temperature  are  considered,  but  cause  no  appreciable  difference. 
Similar  reasoning  is  applied  to  the  cases  of  neutralisation,  where  the 
heat  capacity  of  the  salt  solution  formed  is  not  the  sura  of  those  of 
the  added  acid  and  base  together  with  that  of  the  water  formed  by 
neutralisation.  When  corrections  due  to  the  alteration  of  internal 
pressure  are  applied,  concordant  results  are  obtained.  The  changes 
in  the  specific  heat  of  solutions  due  to  temperature  alterations  are 
also  considered,  and  found  to  be  of  the  order  indicated  by  the  early 
experiments  of  Marignac.  L.  M.  J. 

Relationship  of  the  Heats  of  Vaporisation  of  Gases  to  their 
Densities,  and  also  to  their  Boiling  Points.  By  William  L.  Dudley 
(/.  A7ner.  Ghem.  Soc,  1895,  17,  969— 986).— The  author  has  proved, 
by  a  series  of  experiments  on  substances  belonging  to  the  fatty  and 
aromatic  series,  that  in  any  homologous  series  the  heat  of  vaporisa- 
tion in  a  unit  of  volume  of  the  vapour  under  the  same  conditions  as  to 
temperature  and  pressure  is  proportional  to  the  density,  and  also  to 
the  absolute  boiling  point. 

The  characteristic  of  the  curve  is  dependent  on  the  acid  radicle ; 
that  is,  the  acid  radicle  is  the  basis  of  the  structure  of  the  molecule, 
and  the  bases  in  combination  with  it  do  not  alter  the  general  mole- 
cular architecture.  L.  de  K. 
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The  Physical  Alteration  of  certain  Sulphur  Compounds  at 
Temperatures  below  their  Melting  Points.  By  Walth^re 
Speixg  i^Zeit.  phijsikal.  Ghem.,  1895,  18,  553 — 558). — Experiments 
analogous  to  those  undertaken  with  metals  (Abstr.,  1895,  ii,  37)  were 
made  on  the  sulphides  of  silver,  arsenic,  antimony,  bismuth,  copper, 
tin,  cadmium,  lead,  and  zinc.  The  amorphous  sulphides  obtained  by 
precipitation  were  used,  being  first  washed,  dried,  and  lightly  pressed 
into  cylinders.  The  latter  treatment  was  merely  to  bring  the  par- 
ticles into  contact,  the  pressure  being  so  slight  that  the  cylinders 
could  be  easily  crumbled  between  the  fingers.  One  half  of  the 
cylinder  was  kept  for  comparison,  the  other  enclosed  in  an  exhausted 
glass  tube  and  exposed  for  nine  days  of  7 — 8  hours  to  a  temperature 
of  265°  (150°  for  the  arsenic  sulphide).  The  cylinder  of  silver  sul- 
phide, after  this  treatment,  was  steel  grey,  with  a  metallic  lustre,  and 
with  crystal  faces  visible  on  the  surface.  It  could  not  be  broken  by 
the  hand,  and,  after  forcible  breaking,  exhibited  a  crystalline  fracture 
resembling  that  of  steel.  Similar  results  were  also  obtained  with  the 
other  compounds.  Uncompressed  powders  were  also  employed,  which 
formed  compact  masses,  with,  usually,  indications  of  a  crystalline 
nature.  The  author  points  out  the  probable  importance  of  these 
results  in  geology,  as  they  indicate  the  possible  formation  of  crystal- 
line rocks,  &c.,  without  fusion  or  the  aid  of  a  solvent.         L.  M.  J. 

Melting  Point  of  Organic  Compounds.  By  Bernhard  von 
Schneider  (Zeit.  physikal.  Ghem.,  1896,  19,  155 — 158). — The  melting 
points  of  a  number  of  organic  compounds  were  determined  by  the 
use  of  an  alcohol  thermometer  and  a  freezing  mixture  of  solid  carbonic 
anhydride  and  ether.  Corrections  for  the  hotter  portion  of  the  stem 
are  applied,  and  the  following  results  obtained. 

Benzonitrile -12-9° 

Diethylaniline -38-8 

Paraphenetidine ....     +   2*4 
Orthonitrotoluene   ..    — 14*8 

Anisoil -37-8 

Ethylthiocarbimide  .     —   59 

Chloropicrin —  69'2 

Ethylic  salicylate  . .  +  1'3 
L.  M.  J. 
The  Apparent  and  True  Freezing  Point,  and  Freezing  Point 
Methods.  By  Mejer  Wildermann  {Zeit.  physikal.  Ghem.,  1896,  19, 
63 — 93). — The  expressions  deduced  by  Nernst  and  Abegg  (Abstr., 
1895,  ii,  155)  are  incomplete,  inasmuch  as  they  do  not  take  into 
account  the  heat  (i)  evolved  by  the  precipitation  of  ice,  (ii)  absorbed 
by  its  solution.  In  the  case  of  an  air  bath,  the  course  of  the  tem- 
perature change  owing  to  radiation,  &c.,  is  dtjdz  =  c(tz  —  t)  ;  that 
owing  to  stirring  is  dt/dz  =  h\  hence  dtjdz  =  c(ts  —  t)  -\-  h'  (i)  ;  and 
at  the  convergence  temperature  tg,  dtjdz  =  c{tz  —  tg)  +  A;'  =  0,  and 
ts  =  ts  —  kijc,  where  tz  is  temperature  of  the  air  bath  and  z  the  time, 
so  that  (i)  becomes  dtjdz  =  c(ts  —  t),  agreeing  with  Nernst's  deduc- 
tion.    If  tt  is  above  the  freezing  point,  then  melting  of  ice  occurs, 


Ethylic  oxalate -41*0° 

Ethylenic  dichloride.  -36-0 
Ethylenic    chlorobro- 

mide — 16'6 

Ethylenic  chloriodide  —15*6 

Chlorobenzene —45*0 

Bromobenzene — 30*5 

lodobenzene     —  28'5 
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and  if  tf  and  to  are  the  temperatures  of  the  liquid  and  freezing  point 
respectively,  dtjdz  —  h{to  —  ff)  +  c(ts  —  tf)  ;  hence,  when  the  tem- 
perature is  constant,  i'  =  fo  +  j(ts  —  t'),  and  t'  the  observed  tem- 
perature must  be  higher  than  to,  the  actual  freezing  point,  and  less 
than  tsi  the  convergence  temperature.  In  order  that  (ts  —  t)clk 
may  be  small,  c  must  be  as  small  as  possible,  that  is,  the  volume  of 
the  liquid  should  be  great,  and  k  should  be  large,  which  means  that 
the  surface  of  the  ice  should  be  great,  and  the  ice,  therefore,  in  fine 
needles  and  as  large  as  possible,  so  that  those  determinations  in  which 
the  readings  are  taken  when  the  ice  specks  disappear  are  the  worst 
possible.  As  the  same  formula  applies  to  both  pure  water  and 
the    solution,    the    observed    depression    is    given   by    to  —  t'o   = 

1   +  7  )(^'  —  t")  (if  the  values  of  c  and  k  are  equal  for  solution  and 

pure  water) ;  so  that  the  apparent  values  bear  to  the  true  values  a 
constant  ratio  at  all  concentrations,  if  not  too  great.  In  the  author's 
experiments,  the  results  are  hence  only  O'l  per  cent,  too  small,  and  the 
greatest  error  due  to  this  cause  in  the  work  of  various  observers 
appears  to  be  about  0*0048°.  The  author  points  out  also  the  bearing 
on  the  results  of  the  presence  of  an  ice  cap  (compare  Trans.,  1895,  6, 
and  Abstr.,  1895,  ii,  105). 

Where  the  convergence  temperature  is  below  the  freezing  point,  the 
temperature   change    is   given   by  dtjdz  =  c"(io  —  tf)  +  c(ts  —  tf)y 

which,  by  equating  to  zero,  yields  t'  :=  to  +  —,{ts  —  t'),  so  that  t'  lies 

between  to  and  tg.  Experiments  to  find  the  value  of  the  constants 
here  and  in  the  previous  formulae  are  recorded,  and  the  result 
obtained  that  for  a  bath  at  —5°  the  value  cjc" {tg  —  t')  would  not 
reach  0*003°,  whilst  for  the  freezing  point  depressions,  that  is,  the 
dilference  of  the  corrections  for  solvent  and  solution,  the  values 
become  still  less.  In  this  case,  also,  it  is  pointed  out  that  the  neces- 
sity of  avoiding  an  ice  cap  no  longer  exists.  L.  M,  J. 

Method  for  the  Determination  of  the  Freezing  Points  of 
Concentrated  Solutions.  By  Max  Roloff  {Zeit.  physikal.  Chem., 
1895,  18,  572 — 584). — The  freezing  point  is  determined  by  finding 
the  composition  of  the  solution  which,  at  a  determined  constant  tem- 
perature, remains  in  equilibrium  with  ice.  The  chief  difficulty  is  the 
maintenance  of  the  freezing  mixtures  at  a  sufficiently  constant  tem- 
perature, but  this  is  overcome  by  the  use  of  "cryohydrates"  jacketed 
by  colder  freezing  mixtures.  Experiments  with  hydrogen  chloride 
included  observations  on  22  solutions  varying  in  concentration  from 
1*42  per  cent,  to  16*98  per  cent.  The  molecular  depression  was  found 
to  increase  from  36*7  to  61*9,  a  result  accounted  for  by  the  positive 
heat  of  dilution  of  the  solution.  The  values  are  compared  with 
those  obtained  by  Nernst,  Jones,  and  Le  Blanc  and  Noyes,  the 
agreement  being  very  close.  In  the  case  of  potassium  chloride  solu- 
tions, the  molecular  depression  decreased  from  34*3  at  0*836  per  cent, 
to   32*6  at  24*62  per  cent.,   the  values  being  again  in  satisfactory 
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accord  with  those  of  Jones  and  Kistiakowsky.  From  the  values  also 
the  osmotic  pressures  are  calculated  by  means  of  the  expression 
deduced  by  Arrhenius,  the  numbers  being  in  satisfactory  accord  with 
those  obtained  by  Dieterici  from  the  alteration  of  the  vapour  pres- 
sures. By  use  of  the  values  found  for  the  osmotic  pressure,  the 
ratios  of  the  vapour  pressures  of  solvent  and  solution  are  also 
calculated,  the  numbers  being  in  agreement  with  the  measurements  of 
Dieterici,  Fischer,  and  Tamraann,  but  not  with  those  of  Juhlin  and 
Ramsay  and  Young.  Researches  with  acetic  acid  gave  a  value  for 
the  molecular  depression  which  decreased  from  19*4  to  10"0,  the  fall 
below  the  normal  value  18  being  probably  due  to  the  formation  of 
complex  molecules.  L.  M.  J. 

The  Freezing  Points  of  Dilute  Solutions.  By  Walther  Nernst 
and  Richard  Abegg  (Zeit.  physikal.  Chem.,  1895,  18,  658 — 661). — A 
reply  to  Jones  (this  vol.,  ii,  155),  in  which  the  authors  point  out  that 
the  connection  of  20  per  cent,  must  be  allowed  if  found  to  be  theo- 
retically valid.  Firrther  the  variations  of  5  per  cent,  in  their  values 
for  the  sodium  chloride  depression  are  still  within  the  errors  of 
observation,  and  that  the  increase  in  the  molecular  depression  of 
ethylic  alcohol  is  also  within  the  limits  of  observation. 

L.  M.  J. 

Exceptions  to  the  Law  of  Freezing  Point  Depressions.  By 
Felice  Garelle  {Gazzetta,  1895,  25,  ii,  173 — 178). — In  continuation 
of  the  previous  work  of  Garelli  and  Montanari  (Abstr.,  1895,  ii,  205) 
on  the  anomalous  depressions  of  the  freezing  point  of  a  solvent 
produced  by  a  dissolved  substance  of  similar  constitution,  the  author 
has  examined  the  behaviour  of  a  number  of  organic  substances  in 
various  solvents. 

Using  paraxylene  as  the  solvent  (compare  Paterno  and  Monte- 
martini,  Abstr.,  1895,  ii,  207),  normal  depressions  are  obtained  with 
naphthalene,  pyrroline,  and  piperidine;  aa-dimethylpyrroline  and 
aa'dimethylthiophen,  however,  in  paraxylene,  give  molecular  weights 
which  are  too  high,  just  as  pyrroline  and  thiophen  do  in  benzene 
solution.  Similarly,  aa-dithionyl  gives  too  high  a  molecular  weight 
in  diphenyl  solution,  whilst  it  behaves  quite  normally  in  freezing 
benzene  (compare  Auwers,  Abstr.,  1895,  ii,  41). 

Substances  which  are  geometrical  or  position  isomerides  do  not 
seem  to  form  isomorphous  mixtures  or  solid  solutions,  and  therefore 
the  one  depresses  the  freezing  point  of  the  other  quite  normally. 
Thus  apiole  dissolved  in  isoapiole,  and  isocrotonic  acid  dissolved  in 
crotonic  acid  give  the  theoretical  molecular  weights  ;  the  same  is  true 
of  pyrocatechol  and  quinol  dissolved  in  resorcinol.  The  molecular 
depression  of  the  freezing  point  of  resorcinol  is  found  to  be  65. 

W.  J.  P. 

Cryoscopic  Behaviour  of  Substances  of  similar  Constitution 
to  the  Solvent.  By  Felice  Garelli  {Gazzetta,  1895,  25,  ii,  179— 
188). — Anomalous  cryoscopic  behaviour  may  in  any  particular  case 
be  due  to  one  of  two  causes.  Some  substances,  such  as  alcohols, 
oximes,  or  phenols,  which  contain  hydroxyl,  tend  to  form  complex 
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molecular  aggregates  when  dissolved  in  hydrocarbons,  and  their 
molecular  weights  approximate  to  the  theoretical  ones  only  in  dilute 
solutions ;  further,  when  the  dissolved  substance  and  tbe  solvent 
have  analogous  constitutions,  a  solid  solution  is  formed  as  the  solvent 
freezes  out,  and  the  results  give  no  indication  of  the  true  molecular 
weight  of  the  dissolved  substance.  Since  both  these  causes  may 
bring  about  anomalies,  Paterno's  criticisms  (this  vol.,  ii,  156)  of 
Garelli  and  Montanari's  previous  results  (Abstr.,  1895,  ii,  205)  lose 
considerably  in  force  ;  the  fact  that  phenol  and  paraxylenol  behave 
abnormally  both  in  benzene  and  paraxylene  solutions  is  not  surpris- 
ing, as  phenol  would  tend  to  form  solid  solutions  in  benzene  solution, 
whilst  in  paraxylene  solution  it  would  tend  to  form  molecular  aggre- 
gates. The  kind  of  abnormalities  observed  are  in  agreement  with 
this  view. 

The  observation  of  Ampola  and  Manuelli  (this  vol.,  ii,  238)  that 
chloroform  has  the  normal  molecular  weight  in  bromoform  solu- 
tion is  not  at  variance  with  the  author's  views,  for  he  has  not 
hitherto  observed  the  formation  of  solid  solutions  amongst  aliphatic 
compounds  (Abstr.,  1894,  i,  157)  ;  it  may  also  be  remarked  that 
chlorobenzene  and  bromobenzene  behave  quite  normally  in  benzene 
solution.  W.  J.  P. 

The  Cryoscopic  Behaviour  of  Substituted  Phenols  in 
Naphthalene.  By  Karl  Auwers  [and  W.  R.  IniNes]  (Zeit.  phijsikal. 
Chem.,  1895,  18,  595 — 624). — Cryoscopic  experiments  on  hydroxj-- 
compounds  in  benzene  have  been  previously  recorded  (Abstr.,  1894, 
ii,  133 ;  1895,  ii,  41),  and  the  observations  are  here  extended  to  solu- 
tions of  such  compounds  in  naphthalene.  In  order  to  prevent 
changes  in  the  thermometric  readings  due  to  alteration  of  the  freez- 
ing point,  the  thermometers  were  maintained  between  the  experi- 
ments at  a  temperature  of  80°,  that  is,  close  to  that  of  the  actual 
experiments.  The  molecular  depression  for  naphthalene  being 
uncertain  (previous  determinations  varying  from  85  to  70),  it  was 
redetermined  by  experiments  with  benzile,  benzilosazone,  and  ethylic 
ethanetetracarboxylate.  The  values  thus  obtained  vary  between  G8'25 
and  G9'3,  mean  68*92,  agreeing  well  with  the  value  69,  calculated  by 
van't  Hoff's  formula,  which  is  afterwards  employed. 

Experiments  were  made  with  52  homologous  and  substituted 
phenols,  and  the  following  general  relations  observed.  (I)  Ortlio- 
substituted  phenols  are  cryoscopically  normal,  para-derivatives 
abnormal,  whilst  meta-derivatives  occupy  an  intermediate  position, 
but  approximating  more  towards  the  para-compounds.  (II)  A  substi- 
tuting group  in  the  ortho-position  may  hence  be  said  to  exert  a 
"  normalising  "  influence,  the  reverse  obtaining  for  a  group  in  the 
para-position,  the  extent  of  this  influence  depending  on  the  nature  of 
the  group.  In  this  respect,  the  aldehyde  group  CHO  exerts  the 
greatest  influence  ;  then  in  ordei' — carboxalkyl,  COOR  ;  nitro-group; 
halogens ;  alkyls.  (HI)  Other  conditions  being  similai-,  the  ortho- 
group  has  a  stronger  influence  than  the  para-  or  meta-,  so  that,  for 
instance,  ortho-nitrophenol  is  normal,  para-nitrophenol  abnormal,  and 
orthopara-dinitrophenol  normal.     The  cryoscopic  behaviour  of  a  com- 
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pound,  therefore,  unless  further  observations  prove  the  rules  to  be 
not  general,  may  be  used  to  determine  the  constitution  or  orientation. 
The  cause  of  these  peculiarities  is  very  uncertain,  but  the  author 
points  out  some  possible  explanations.  The  abnormal  values  may  be 
due  to  double  molecules ;  these  are  not  formed,  however,  in  the  case 
of  ortho-compounds  owing  to  the  hindrance  to  the  approach  of  the 
molecules,  caused  by  the  ortho-subs tituent.  Or  it  may  be  due  to  a 
difference  in  constitution  analogous  to  that  indicated  by  Armstrong 
(Proc,  1892,  102).  L.  M.  J. 


New  Method  for  the  Determination  of  the  Density  of  Gases. 
By  Henri  Moissax  and  Henri  Gautier  (Aim.  Ghim.  Fhys.,  [7],  5, 
568 — 573). — The  principle  made  use  of  in  this  method  is  the  same  as 
that  of  the  Dumas'  A'apour  density  method.  The  difference  in  weight 
between  a  given  volume  of  gas,  measured  under  given  conditions  of 
temperature  and  pressure,  and  the  same  volume  of  air  measured 
under  the  same  conditions  is  determined. 

p  =  V  X  000129.30^  -  1)  X  -_^ 


1  +  000367^ 


where 


P  = 


t  = 


Then 


difference  between  the 
two  weights  expressed 
in  grams, 

the  volume  of  gas  and 
of  air, 

temperature  and,  H  = 
pressure  under  which 
the  volume  is  measured. 
=  density  of  the  gas. 

The  apparatus  used  is  represented 
in  the  accompanying  cut. 

A.  is  the  globe  in  which  the  air  or 
gas  is  weighed ;  it  carries  a  three  way 
cock,  K"  and  can  be  attached  by 
means  of  an  air-tight  joint  to  the 
measuring  vessel,  B,  which  also  has  a 
three-way  cock,  R.  K  is  a  capillary 
tube,  by  which  the  gas  to  be  inves- 
tigated is  introduced  into  B,  The 
measuring  vessel,  B,  is  graduated  on 
the  stem  be,  and  has  a  capacity  of 
about  95  c.c.  The  pressure  is  brought 
to  the  atmospheric  by  regulating  the 
amount  of  mercury  in  D.  The  globe 
A  is  exhausted,  and  then  filled  with 
carefully  dried  air.    This  operation  is 

repeated   some    10   times,    and  then 

the  cock  R"  is  turned  off.  B  and  K 
are  completely  filled  with  dry  mercury,  and  the  point  of  K  ia  then 
introduced  into  the  vessel  containing  the  gas  to  be  examined,  and 
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about  100  c.c.  of  gas  are  introduced  into  B,  and  the  cock  R  is  then 
turned,  so  as  to  shut  off  the  measuring  vessel  from  the  rest  of  the 
apparatus,  and  the  mercury  in  c  and  D  is  brought  to  the  same  level. 
The  whole  apparatus  is  then  left  for  6 — 7  hours,  or  still  better  over 
night,  to  attain  a  constant  temperature.  The  temperature,  volume, 
and  pressure  are  then  read,  care  being  taken  to  see  that  the  gas  is  at 
the  atmospheric  pressure.  The  cock  E,"  is  opened  for  a  moment,  in 
order  that  the  air  in  A  may  assume  the  atmospheric  pressure.  A  is 
then  removed  aad  weighed ;  it  is  afterwards  exhausted,  and  again 
connected  wdth  B.  The  cocks  R  and  R"  are  slowly  opened,  and  the 
whole  of  the  gas  in  B  is  made  to  pass  into  the  globe,  A,  which  is 
again  detached,  cleaned,  and  weighed. 

The  authors  have  determined  the  vapour  densities  of  pure  samples 
of  carbonic  anhydride,  hydrogen,  oxygen,  and  nitrogen,  and  they  find 
that  the  numbers  agree  extremely  well  with  those  obtained  by 
Regnault.  J.  J.  S. 

Vapour  Tension  of  Hydrated  Salts  and  the  Constitution 
of  the  Combined  Water.  By  Wilhelm  Muller-Erzbach  (Zeit. 
fhysihal.  Chem.,  1896,  19,  135 — 154). — The  tension  of  aqueous 
vapour  was  determined,  in  the  case  of  a  number  of  hydrated  salts,  by 
finding  the  specific  gravity  of  the  sulphuric  acid  solution  with  which 
the  salt  remained  in  equilibrium,  preliminary  approximation  being 
fii'st  made.  The  values  for  the  vapour  tension  fall  suddenly  at  defi- 
nite changes  of  hydration  for  most  salts,  so  that  between  certain 
limits  of  hydration  the  vapour  tension  remains  constant.  The  results 
obtained  were  as  follows,  the  vapour  pressure  being  referred  to  that 
of  water  at  the  same  temperature: — Barium  chloride,  1 — 2  aq.  0"21, 
0 — 1  aq.0'10;  copper  sulphate,  3 — 5  aq.  0*31,  1 — 3  aq.  0*20  ;  0 — 1  aq. 
below  002 ;  zinc  sulphate,  6 — 7  aq.  0*55,  1 — 6  aq.  0"50,  01  aq.  below 
0*02;  disodium  hydrogen  phosphate,  7 — 12  aq.  0'75,  3 — 7  aq.  0*58, 
0—2  aq.  006.  L.  M.  J. 

The  Dilution  Law  for  Salt  Solutions.  By  Feiedrich  Kohl- 
RAUSCH  {Zeit.  physical.  Chem.,  1895,  18,  662). — Van't  Hoff  has  shown 
that,  according  to  Rudolphi's  experiments,  the  expresssion  G^jCs^ 
leads  to  a  constant  value  where  d  and  Cs  are  the  concentration  of 
ions  and  undissociated  compound  (1895,  ii,  490;  this  vol.,  ii,  145). 
This  expression  may  be  written  djCs  =  const./ Cji  that  is  the  ratio 
of  the  undissociated  compound  to  ions  is  proportional  to  the  linear 
density  of  the  former,  L.  M.  J. 

Partition  of  a  Substance  between  Two  Solvents.    By  A.  A. 

Jakowkin  (Zeit.  jphysikal.  Chem.,  1895,  18,  585 — 594). — The  partition 
coeflicients  were  determined,  in  the  case  of  solutions  of  iodine  and 
bromine,  in  water  and  (1)  carbon  bisulphide,  (2)  bromoform,  (3) 
carbon  tetrachloride.  In  carbon  bisulphide  and  water,  a  marked 
decrease  of  the  partition  ratio  occurs  with  dilution,  probably  owing  to 
the  decomposition  of  complex  molecules.  A  similar  decrease  occurs  with 
bromoform,  but  with  carbon  tetrachloride  the  ratio  remains  almost 
constant.     The  numbers  obtained  w  ith  iodine  for  the  carbon  bisulph- 
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ide :  water  ratio  (685  to  600  at  18°)  differ  considerably  from  those 
obtained  by  Berthelot  and  Jnngfieisch  (400).  In  saturated  solutions, 
the  partition  coefficient  should  be  equal  to  the  ratio  of  the  solubilities 
in  the  two  solvents,  and  the  following  table  shows  that  this  is  the 
case,  the  numbers  being  obtained  by  extrapolation. 


Water  and 

Solubility  ratio. 

i 

Partition  coefficient. 

Carbon  bisulphide 

Bromoform 

. . 1               679  -0 
. . 1               559  -0 
..'                 89-6 

685-0 

558-5 
89-7 

On  the  assumption  that  the  change  in  the  coefficient  is  d  ue  to  the 
passage  from  double  to  single  molecules,  the  concentration  of  the 
aqueous  solution  is  calculated  from  that  in  the  other  solvent,  the  num- 
bers agreeing  well  with  the  observed  values.  The  departure  from 
normality  in  the  case  of  solutions  of  carbonic  anhydride  is  also  con- 
sidered and  referred  to  the  formation  of  complexes  at  the  higher 
concentrations.  L.  M.  J. 

The  Course  of  Chemical  Reactions  in  Gases.  By  Ludwig 
Stokch  (Zeit.  physikal.  Chem.^  1896,  19,  1 — 12). — According  to  the 
researches  of  van't  Hoff,  the  reaction  velocity  for  the  formation  of 
water  from  the  mixed  gases  does  not  lead  to  a  constant,  if  calculated 
for  a  trimolecular  equation.  The  author,  by  applying  the  general 
differential  equation  clClcU  =  kC",  obtains  a  constant  k  =  0-004725 
when  n  =  9,  in  the  case  of  moist  mixed  gases.  For  the  experiments 
with  the  dry  explosive  mixture,  the  value  obtained  is  k  =  0"003091 ; 
n  =  12.  It  has  also  been  shown  that  similar  experiments  with  other 
gases  do  not  lead  to  the  reaction  order  expected,  and  the  author 
explains  these  anomalies  by  the  heat  generated  during  the  action. 
Thus,  in  the  above  case,  at  the  temperature  employed  (boiling  point 
of  sulphur  =  440^)  the  heat  evolved  per  molecular  equivalent  is 
111,345  units  at  constant  volume,  and  112,771  at  constant  pressure,  so 
that  the  temperature  of  the  water  produced  would  be  3785''  and  3108^ 
respectively.  At  this  temperature,  however,  the  water  molecules  can- 
not exist,  and  in  order  that  they  may  actually  be  formed,  an  excess  of 
cooling  molecules  must  be  present.  If  150U — 2000°  be  taken  as  the 
temperature  at  which  the  water  remains  undissociated,  the  true 
equation  hence  becomes  (2H2  +  O2  +  9*8  M)uo°  =  (2H2O  H- 
9-8  M)i5oo°,  or  (2H2  +  02  +  4*7  M)440°  =  (2H2O  +  4-7  M)2ooo-  at  con- 
stant pressure,  and  similar  equations  occur  with  12*9  M  or  67  M  at 
constant  volume,  so  that  the  value  for  n  should  be  between  the  limits 
12*8 — 7*7  and  159 — 97  respectively.  Similarly,  the  formation  of 
hydrogen  chloride  should  be  abnormal,  and  the  normal  values  of 
Bunsen  and  Roscoe  are  referred  chiefly  to  the  presence  of  the  water, 
whilst  the  normal  value  of  Bodensteiu  for  the  decomposition  of  hydro- 
gen iodide,  is  owing  to  the  fact  that  the  thermal  change  accom- 
panying it  is  very  small  (Abstr.,  1893,  ii,  369  j  1894,  ii,  12). 

L.  M.  J. 
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Chemical  Kinetics  of  Oxidation.  I.  Speed  of  Liberation  oi 
Iodine  in  Mixed  Solutions  of  Potassium  Chlorate,  Potassium 
Iodide,  and  Hydrochloric  acid.  By  Herman  Schlundt  (Amer. 
Chem.  /.,  17,  754 — 770). — Mixed  solutions  of  potassium  iodide  and 
chlorate  were  heated  at  100°,  in  small  sealed  tubes,  with  hydrobromic, 
hydrochloric,  nitric,  or  sulphuric  acid,  the  liberated  iodine  being 
estimated  by  titration  with  sodium  thiosulphate.  The  conclusions 
drawn  from  the  results  are:  (1)  The. speed  of  the  reaction  increases 
with  the  temperature.  (2)  Equivalent  excess  of  iodide  or  chlorate 
produces  equal  accelerations,  excess  of  acid  produces  a  more  marked 
acceleration.  (3)  The  speed  increases  with  the  concentration.  (4) 
For  complete  and  rapid  reduction  of  the  chlorate,  excess  both  of 
iodide  and  acid  must  be  present.  (5)  The  four  common  mineral 
acids  may  be  arranged  in  the  order  giv^en  above,  in  regard  to  their 
relative  influence  in  accelerating  the  action ;  the  order  being  identical 
with  that  assigned  to  them  by  Ostwald.  A.  L. 

Chemical  Kinetics  of  Oxidation.  II.  Mathematical  Theory 
of  Oxidation  Processes.  By  Robert  B.  Warder  {Amer.  Chem.  /., 
1896,  18,  23 — 43). — This  paper  is  a  review  of  the  work  which  has 
been  done  in  search  of  the  mathematical  law  controlling  the  speed  of 
oxidation  of  hydriodic  acid  in  different  systems,  and  has  special 
reference  to  the  preceding  paper.  A.  G.  B. 

Mixer  for  accelerating  Chemical  Reactions.  By  Wladimir 
Markowxikoff  (Amialen,  1895,  289,  254— 257).— the  author 
describes  a  form  of  apparatus  wdiich  finds  application  to  all  classes 
of  liquids,  and  may  be  lieated  or  cooled,  as  occasion  requires.  Essen- 
tially it  consists  of  a  tinned  copper  cylinder  capable  of  rapid  rotation 
on  its  axis,  and  provided  with  ribs  or  beaters  parallel  to  the  axis. 

M.  O.  F. 

Pressure  Tube  for  Laboratory  Experiments.  By  Johann 
Walter  (/.  pr.  Chem.,  1896,  [2],  53,  132— 139).— The  object  of  this 
tube  is  to  render  it  possible  to  maintain  an  external  pressure  on  the 
glass  tube  which  is  being  heated  equivalent  to  the  internal  pressure, 
a  principle  which  has  been  applied  by  Ullmann  (j5er.,  23,  379).  The 
steel  tube  is  of  Mannesman  make,  and  is  of  32  mm.  diameter,  and 
560  mm.  in  length.  The  head  piece  is  usually  of  bronze,  in  which 
case  no  washer  is  necessary,  the  flange  being  tightened  by  a  screw 
working  in  a  stirrup,  made  in  a  piece  with  a  collar  welded  on  to  the 
tube.  Two  side  necks  in  the  head-piece,  provided  with  appropriate 
valves,  permit  of  connection  with  a  cylinder  of  compressed  carbonic 
anhydride,  and  a  manometer.  In  this  way  it  is  possible  to  maintain 
a  constant  pressure  within  the  steel  tube.  The  author  finds  that, 
instead  of  the  usual  pressure  tubing,  it  is  possible  to  use  soft  glass 
tubing  of  1'5 — 2  mm.  thickness  in  the  walls  when  external  pressure 
is  maintained  in  this  way,  except  when  corrosive  liquids  are  being 
heated ;  indeed,  it  is  frequently  permissible  to  omit  to  seal  the  glass 
tube,  a  cork  serving  when  the  carbonic  anhydride  is  to  be  excluded 
and  the  temperature  will  permit.  Details  of  the  application  of  the 
tube   for   determining  the  solubility  of  sparingly  soluble   gases    in 
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liquids,  tlie  solubility  of  substances  at  liigli  temperatures  under  pres- 
sure, and  the  vapour  pressure  of  liquids  at  high  temperatures,  are 
given,  and  two  drawings  accompany  the  paper.  A.  Gr.  B. 
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Nitrogen  Sulphide.  By  A.  Clever  and  Wilhelm  Muthmanx 
(Ber.,  1896,  29,  340— 343).— N'itrogen  sulphide,  l^Su  obtained  by 
the  action  of  ammonia  on  sulphur  dichloride,  yields  bronze-coloured 
crystals  of  a  compound,  N4S4Br4,  when  treated  with  bromine  in  carbon 
bisulphide  solution  ;  this  decomposes  in  moist  air,  forming  a  yellow, 
amorphous  compound,  ^iSjBrj,  ov  perhaps  ]S"4S4,SBr2.  Nitrogen  sulph- 
ide also  absorbs  bromine  vapour,  forming  red  crystals  of  the  composi- 
tion X4S4Br6 ;  this  compound  is  very  unstable  ;  carbon  bisulphide 
deprives  it  of  some  bromine,  and  it  decomposes  in  moist  air,  yielding 
the  compound  X4S5Br2.  With  nitric  peroxide  in  carbon  bisulphide 
solution,  it  yields  crystals  of  a  compound,  NSO4,  which  is  decomposed 
by  water  into  nitric  oxide  and  sulphuric  acid.  If  the  compound 
X4S4Br4is  digested  with  nitric  peroxide  in  carbon  bisulphide  solution, 
yellow  crystals  are  formed,  probably  of  the  composition  NSO  ;  these 
are  very  unstable,  the  heat  of  the  hand  being  sufficient  to  decompose 
them.  With  nitric  peroxide,  the  substance  N4SoBr2  forms  large,  yellow 
crystals  of  a  compound,  N4S3O6.  C.  F.  B. 

Origin  of  the  Argon  and  Helium  in  the  Gas  from  Sulph- 
uretted Waters.  By  Louis  J.  Troost  and  L:6on  V.  R.  Ouvrari> 
(Compt.  rend.,  1895,  121,  798—799;  and  by  Bouchard,  ibid.,  800).— 
The  gases  extracted  from  the  water  of  the  Seine,  and  from  sea 
water,  contain  argon,  but  only  very  feeble,  and  often  uncertain,  traces 
of  helium.  The  gases  from  the  sulphuretted  waters  of  Cauterets, 
on  the  other  hand,  contain  helium  in  distinct  and  readily  recognisable 
quantities.  The  authors  are  of  opinion  that  the  helium  is  not  derived 
from  the  atmosphere,  but  from  minerals,  such  as  cleveite,  bruggerite, 
monazite,  &c.,  in  the  rocks  through  which  the  waters  percolate. 

Bouchard  considers  that  although  it  may  not  be  possible  to  attri- 
bute any  special  therapeutic  action  to  the  argon  and  helium  present 
in  the  waters  referred  to,  it  is  quite  conceivable  that  compounds  of 
them  may  be  dissolved  in  the  waters,  and  exert  an  important  influence 
on  their  therapeutic  effects.  C.  H.  B. 

Argon  and  Helium  in  a  Mineral  Water.  By  Charles  Moureu 
{Compt.  rend.,  1895,  121,  819— 820).— Water  from  the  spring  at 
Maizieres  (Cote  d'Or),  which  contains  lithium  compounds  and  very 
little  calcium  sulphate,  was  collected  in  such  a  way  as  to  avoid  con- 
tact with  air,  and  the  gas  extracted  from  it  was  found  to  contain 
both  argon  and  helium.  The  residue  not  absorbed  by  lithium  at  a 
dull  red  heat  amounts  to  as  much  as  from  one-fifteenth  to  one-tenth  of 
the  total  volume  of  the  gas.  C.  H.  B. 
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Separation  of  Atmospheric  Argon  and  Nitrogen.  By  Claudius 
Limb  {Compt.  rend.,  1895,  121,  887— 888).— When  barium  flaoride 
or  barium  sodium  fluoride  (both  of  which  can  be  obtained  cheaply) 
is  heated  at  a  moderate  temperature  with  sodium  in  an  iron  tube,  a 
grey  product  is  obtained,  which  consists  chiefly  of  barium,  and  rapidly 
absorbs  nitrogen.  This  process  may  probably  be  used  for  the  sepa- 
ration of  nitrogen  from  argon,  although  it  is  not  yet  definitely  estab- 
lished that  the  latter  is  not  absorbed  by  the  barium.  C.  H.  B. 

Combination  of  Nitrogen  with  Metals  of  the  Alkaline 
Earths.  By  Leon  Maquenne  (Compt.  rend.,  1895,  121,  1147 — 1148). 
— The.  author  found  some  time  ago  that  metals  of  the  alkaline  earths 
combine  readily  with  nitrogen  (Abstr.,  1892,  566  and  776),  and  this 
fact  can  be  utilised  for  the  isolation  of  argon,  since  either  calcium  or 
barium  is  readily  obtained  from  its  oxide  by  the  action  of  magnesium. 
The  most  satisfactory  results  are  obtained  by  means  of  a  mixture  of 
magnesium  powder  and  pure  and  well  dried  calcium  oxide  heated 
at  dull  redness.  C.  H.  B. 

Combination  of  Nitrogen  with  Metals.  By  A.  Rossel  (Compt. 
rend.,  1895,  121,  941 — 943). — When  powdered  calcium  carbide  is 
mixed  with  magnesium  powder  and  heated  to  dull  redness  in  a  crucible 
exposed  to  air,  or  in  a  tube  through  which  air  is  passed,  carbonic 
anhydride  is  liberated,  and  a  mixture  of  calcium  oxide  and  magnesium 
nitride  is  left.  Aluminium,  zinc,  iron,  and  even  copper,  under  similar 
conditions,  yield  similar  products,  which  are  decomposed  by  water 
with  evolution  of  ammonia.  C.  H.  B. 

Absorption  of  Nitrogen  by  Lithium  at  the  Ordinary  Tem- 
perature. By  Henri  Deplandres  (Compt.  rend.,  1895, 121,  686 — 887). 
— When  lithium  prepared  by  the  Guntz  method  of  electrolysis  is 
heated  in  a  vacuum,  at  a  temperature  a  little  below  the  softening 
point  of  glass,  it  gives  off  a  notable  quantity  of  hydrogen.  The 
bright  metal,  when  left  in  contact  with  nitrogen  at  the  ordinary  tem- 
perature, gradually  and  completely  absorbs  it,  just  in  the  same 
manner  that  phosphorus  absorbs  oxygen.  The  black  film  which 
forms  on  the  surface  of  freshly  cut  lithium  when  exposed  to  the  air, 
seems  to  prevent  the  absorption  of  the  nitrogen,  and  in  order  to  secure 
rapid  and  complete  absorption,  the  bright  surface  of  the  lithium  must 
be  renewed  from  time  to  time.  C.  H.  B. 

Lithium  Subchloride.  By  Antoine  Guntz  (Compt.  rend.,  1895, 
121,  945 — 947). — Lithium  dissolves  readily  in  fused  lithium  chloride, 
with  formation  of  a  new  compound.  If  27*4  grams  of  lithium 
chloride  is.  heated  to  redness  with  4*7  gi'ams  of  lithium  in  a  current 
of  hydrogen,  lithium  subchloride,  LijCl,  is  obtained  as  a  hard,  greyish, 
homogeneous  product,  which  decomposes  water  as  readily  as  lithium 
does.  LiaCl  +  H2O  =  LiCl  +  LiOH  +  H.  As  a  rule,  the  sub- 
chloride contains  some  nitrogen,  but  it  seems  to  be  free  from  the 
dark-coloured  lithium  nitride. 

The  author  confirms  the  statements  of  previous  observers  as  to  the 
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readiness  with  which  lithium  combines  with  nitrogen  on  heating, 
and  he  finds  that  even  when  the  air  is  not  quite  dry,  a  considerable 
quantity  of  nitride  is  formed  at  the  ordinary  temperature. 

C.  H.  B. 

Influence  of  Time  on  the  Welding  of  Pressed  Chalk.  By 
AValtheee  SprIxNG  (Zeit.  anorg.  Chem.,  1896,  11,  160— 164).— The 
author  has  examined  a  cylinder  of  white,  dry  chalk  which  has  been 
compressed  in  a  steel  press  at  6000 — 7000  atmospheres  for  17  years. 
The  surface  of  the  chalk  cylinder,  to  a  depth  of  1 — 1^  mm.,  was 
coloured  yellow,  owing  to  the  diffusion  of  an  iron  compound,  but  the 
middle  portion  w^as  quite  white.  It  showed  a  conchoidal  fracture 
similar  to  the  fracture  of  lithographic  stone  ;  the  middle  portion  was 
easily  scratched  wdth  a  needle,  but  the  outside  layer  was  very  nearl}' 
as  hard  as  marble,  and  gave  indications  of  a  crystalline  structure. 

This  result  shows  that  time  has  great  influence  on  the  welding  of 
particles  of  a  solid  body  when  submitted  to  a  pressure  capable  of 
bringing  their  surfaces  into  contact,  and  explains  why  the  oldest  rocks 
are  generally  the  hardest  and  most  solid.  E.  C.  R. 

Action  of  Lead  and  of  Potassium  Nitrite  on  Lead  Nitrate. 
By  Fra^'Z  Peters  (Zeit.  anorg.  Chem.,  1896,  11,  116— 159).— By  the 
action  of  lead  on  an  aqueous  solution  of  lead  nitrate,  a  basic  lead 
nitrate,  PbNaOejPbOoH..,  is  first  formed.  When  the  ratio  of  lead  to 
lead  nitrate  employed  reaches  1:2  or  1  :  x  where  x  is  less  than  2, 
isomorphous  mixtures  of  basic  lead  nitrate  with  basic  lead  nitrato- 
nitrite,  PbN206,PbN204,2Pb02H2,  are  obtained.  The  latter  is  obtained 
alone  when  the  ratio  of  lead  to  lead  nitrate  is  7  :  8  or  1  :  1.  With 
gradually  increasing  proportions  of  lead,  isomorphous  mixtures  of 
basic  lead  nitratonitrite  with  basic  lead  nitrite  are  obtained.  With 
1  of  lead  nitrate  to  If  of  lead,  a  dibasic  lead  nitratonitrite  is  formed. 
When  the  ratio  of  the  lead  is  increased  to  If  atoms,  isomorphous 
mixtures  of  dibasic  nitratonitrite  with  the  tribasic  nitrite, 

PbN204,Pb02H2,2PbO, 

fire  obtained  ;  the  latter  alone  is  formed  by  the  prolonged  action  of 
lead  on  a  solution  of  lead  nitrate.  When  1|  to  2^  atoms  of  lead  are 
employed  to  1  vol.  of  lead  nitrate,  at  first  an  isomorphous  mixture  of 
tribasic  and  monobasic  nitrite  is  formed,  and  then  dibasic  nitrite,  and 
from  this  an  isomorphous  mixture  of  the  last  salt  with  the  tribasic 
nitrite.  Lead  oxide  can  be  employed  in  place  of  lead  in  order  to 
convert  one  of  the  salts  of  this  series  into  another  containing  a  larger 
proportion  of  lead  oxide. 

When  a  solution  of  potassium  nitrite  is  allowed  to  act  on  a  boiling 
solution  of  lead  nitrate,  a  basic  lead  nitrate  is  at  first  formed  as  is  the 
case  when  the  lead  nitrate  is  treated  with  metallic  lead.  It  is  obtained 
by  employing  the  reagents  in  the  ratio  PbN206  :  KNO2  =  1  :  1  to 
3:4.  When  the  ratio  reaches  2  :  3  or  1  :  2  basic  lead  nitratonitrite, 
Pb]S'206,PbN204,2Pb02H2,2H20  is  formed.  By  increasing  the  pro- 
portion of  potassium  nitrite,  the  compounds  described  above  are 
obtained.  As  the  action  of  potassium  nitrite  on  lead  nitrate  is  similar 
io  that  of  lead,  so  also  it  converts  the  first  members  of  the  series  of 
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Relation  between  the  Intensity  of  Light  and  its  Action  on 
Mixtures  of  Ferric  Chloride  and  Oxalic  acid.  By  Georges 
Lemoine  {Compt.  rend.,  1895,  121,  817— 819).— The  author  has 
investigated  the  relation  between  the  visaal  intensity  of  light  and  its 
action  on  mixed  solutions  of  ferric  chloride  and  oxalic  acid,  using  a 
system  of  two  large  polarising  prisms  as  a  means  of  varying  the 
intensity  of  the  light  incident  on  the  small  cell  containing  the  liquid. 
He  finds  that  the  chemical  change  produced  is  proportional  to  the 
visual  intensity  of  the  light ;  that  there  is  no  sensible  "  period  of 
induction,"  the  result  being  the  same  whether  an  exposure  of  a  given 
total  duration  is  intermittent  or  continuous ;  and  that  on  cloudless 
days,  the  visual  intensity  of  the  sunlight  remains  practically  constant 
for  comparatively  long  periods  (compare  Abstr.,  1895,  ii,  249). 

C.  H.  B. 

New  Molecular  Refraction  Formula.    By  F.  Zecchini  {Gazzetta, 

1895,  25,  ii,  269 — 284). — The  author  has  calcalated  the  observed  and 

theoretical  molecular  refractions  of  a  long  series  of  compounds  of 

n^  —  1 
different  types,  using  the  formula  /"  3~T~ow'     The  values  calculated 

from  the  set  of  atomic  refractions  given,  agree  well  with  the  observed 
molecular  refractions,  but  the  formula  is  not  independent  of  the 
temperature.  W.  J.  P. 

Relations  between  the  Composition  and  Absorption-spectra 
of  Organic  Compounds.  By  Gerhard  Kruss  (Zeit.  jphysikal 
Gliem.,  1895,  18,  559 — 562). — An  addition  to  the  late  author's  pre- 
vious communication  on  this  subject  (Abstr.,  1888,  1141).  The 
paper  contains  the  observations  on  the  absorption-spectrum  in  the  case 
of  alizarin,  purpurin,  quinizarin,  hystazarin,  antbraflavic  acid,  and  a 
number  of  their  derivatives.  L.  M.  J. 

Anomalies  in  the  Rotatory  Dispersion  of  Malic  acid.    By 

Raffaele  Nasini  and  G.  Gennari  (Zeit.  physikal.  Chem.,  1896,  19, 
113 — 129). — Anomalies  having  been  previously  observed  in  the  rota- 
tion of  this  acid,  the  authors  investigated  the  optical  phenomena  by 
means  of  a  Landolt-Lippich  polarimeter.  The  effects  of  temperature, 
concentration,  and  of  the  addition  of  boric  acid,  in  aqueous  solutions 
were  investigated,  and  solutions  were  examined  in  methylic,  ethylic, 
and  propylic  alcohols,  and  in  acetone.  The  phenomena  in  aqueous 
solutions  were  very  complicated ;  dilute  solutions  were  Isevorotatory 
and  normal ;  by  increase  of  concentration,  a  leevorotatory,  achromatic 
solution  was  first  obtained,  then  a  Icevo-maximum  in  the  yellow,  after 
which  the  more  refrangible  rays  gave  a  dextrorotation,  whilst  for  the 
highest  concentrations,  the  solutions  were  normally  dextrorotatory. 
Increase  of  temperature  had  an  effect  analogous  to  dilution,  whilst 
in  the  organic  solvents  the  dilute  solutions  were  Icevorotatory,  but  the 
VOL.  Lxx.  ii.  21 
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concentrated  solution  gave  dextrorotations  for  the  more  refrangible 
rays.  It  is  evident  that  such  variations  are  associated  with  great 
changes  in  the  dispersion.  The  probable  cause  of  these  results  is 
discussed ;  the  presence  of  two  compounds  of  different  dispersion 
coefficients  and  opposite  rotatory  power  is  sufficient  to  explain  the 
results,  but  the  nature  of  the  two  compounds  does  not  seem  clear.  The 
authors  do  not  consider  as  probable  the  formation  of  hydrates,  or 
polymerides,  or  the  existence  of  "  crystalline  molecules  "  (compare 
Abstr.,  1893,  ii,  103),  neither  does  dissociation  appear  entirely  satis- 
factory. The  explanation  regarded  as  most  probable  is  that  of  a 
specific  action  of  the  solvent  in  which  the  molecular  dissymmetry  is 
altered  or  destroyed,  so  that  the  compound  may  acquire  physical  pro- 
perties approximating  to  those  of  its  ions  without  being  actually 
dissociated.  In  the  alcoholic  solutions,  in  an  analogous  manner,  the 
approximation  is  to  the  laevorbtatory  ethereal  salts  of  malic  acid 
(Abstr.,  1895,  ii,  251).  L.  M.  J. 

Rotatory  Dispersion  of  Nicotine  and  its  Salts.  By  G.  Gen- 
NARi  (Gazzetta,  1895,  25,  ii,  252 — 257;  also  Zeit.  physihal.  Ghem., 
1896,  19,  130 — 134). — In  continuation  of  the  work  of  Gennari  and 
Nasini  (this  vol.,  ii,  133),  the  author  has  examined  the  specific  rota- 
tions of  nicotine,  and  its  sulphate,  hydrochloride,  and  acetate  under 
various  conditions  of  concentration  and  solvent,  for  five  different 
wave  lengths,  using  Landolt's  ray  filters. 

At  20°,  pure  nicotine  of  sp.  gr.  =  1*01071  at  2074°  has  the  specific 
rotations  of  -123-37°,  -162-84°,  -20978°,  -250-71°,  and  -317-79°, 
for  the  ray  filter  colours  rt,  D,  gr,  hb,  and  db  (compare  Abstr.,  1895, 
ii,  1)  respectively ;  the  specific  rotations  are  considerably  lower  in 
benzene  and  ethylic  and  methyl ic  alcoholic  solutions,  and  very  much 
lower  in  aqueous  solutions,  the  specific  rotation  diminishing  as  the 
dilution  increases.  The  solutions,  however,  are  all  laevorotatory,  and 
the  coefficients  of  rotatory  dispersion  calculated  as  [oc'jxl  [o^Jy  for  the 
various  rays  are  the  same  for  nicotine,  both  pure  and  in  solution. 
The  specific  rotations  of  the  various  salts  examined  at  20°  are  given 
in  the  following  table. 


Salt. 

Concentration, 
per  cent. 

Mrt. 

[«]d. 

c«v. 

Mh. 

Mm. 

Sulphate 

Hydrochloride . . . 

31  -420 
18  -414 
24  -276 

+ 12  -19 
+  12-13 
+ 13 -00 

+  15-66 
+ 15 -45 
+ 16  -96 

+ 19  -20 

+ 18  -72 
+  20-40 

-f  21  -82 
+  21-88 
+  23-50 

+  24-74 
+  23  -84 
+  25-84 

It  will  be  seen  that  the  salts  are  all  dextrorotatory  in  aqueous  solu- 
tion, and  the  rotatory  dispersions  are  found  to  be  less  than  those  of 
nicotine  itself. 

A  mixture  of  nicotine  and  acetic  acid,  in  molecular  proportion,  is 
strongly  laevorotatory,  but,  on  gradual  dilution  with  water,  the  laevo- 
rotation  decreases  until  the  solution  becomes  highly  dextrorotatory. 
This  can  only  be  explained  by  supposing  that,  as  the  acetic  acid  solu- 
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tion  is  diluted,  more  and  more  of  the  dextrorotatory  acetate  is  formed, 
whilst  the  proportion  of  laevorotatory  base  decreases.  W.  J.  P. 

Rotatory  Power  of  Superfused  Rhamnose.  By  D^sir^  Gernez 
{Com;pt.  rend.,  1895,  121,  1150— 1152).— The  specific  rotatory  power 
of  rhamnose  at  18°  is  —  6"5°  a  minute  after  dissolution,  bat  attains  the 
constant  value  of  -|-9'75°  in  less  than  an  hour.  Direct  measurements 
of  the  sp.  gr.  and  specific  rotatory  power  of  the  superfused  rhamnose, 
(CsHiaOs  +  HgO)  gave  the  following  results. 

t°.  0°.        16°.       18°.       19°.        46°.       70°.       73°.       100°. 

Sp.gr 1-400  1-388  1-387  1*386  1-357  1-349  1-346   1-325 

Sp.  rot.  power. .      9-28°   8*66°   859°   8-53°    7-57°   6'73°   6-64°  5-70° 

The  observations  are  accurately  represented  by  the  expression 
[a]'D  =  9-22°  -  0-03642^  +  0-0000123^^ 

The  rotatory  power  of  the  superfused  rhamnose  diminishes  regu- 
larly as  the  temperature  rises,  and  at  100°  has  only  61  per  cent,  of  its 
valae  at  0°.  Its  specific  rotatory  power  in  aqueous  solution  is  not 
identical  with  that  of  the  superfused  substance,  and  this  difference 
must  be  taken  into  account  in  any  attempts  to  explain  multirotation. 

C.  H.  B. 

Flames  and  Illuminating  Gases.  By  Josef  M.  Eder  {Zeit. 
physikal.  Ghem.,  1896,  19,  20 — 24). — The  author  criticises  various 
points  in  Bohn's  communication  (this  vol.,  ii,  140),  and  calls  atten- 
tion to  the  fact  that  several  of  the  observations  and  conclusions  had 
been  previously  recorded  by  himself.  L.  M.  J. 

Luminosity  of  pure  Inorganic  Compounds  and  of  Solid 
Solutions.  By  Eilhard  Wiedemann  and  Gerhard  C.  Schmidt  (Zeit. 
physihal.  Ohem.,  1895,  18,  529 — 552). — Many  inorganic,  as  well  as 
organic,  compounds  (this  vol.,  ii,  86)  become  luminous  when  subjected 
to  the  influence  of  the  cathode  rays,  frequently  exhibiting  also  an 
after-luminosity,  and  possessing  the  property  of  again  becoming 
luminous  when  heated.  The  effect  of  the  cathode  rays  on  pure 
compounds  is  first  considered,  and  tables  of  the  luminosity  phenomena 
are  given.  The  luminosity  colour  of  the  salts  appears  to  be  dependent 
on  the  metal,  the  acid  only  influencing  the  intensity  of  the  light.  In 
solid  solutions,  a  small  quantity  of  the  dissolved  substance  may  cause 
a  great  alteration  of  the  colour  and  intensity,  both  of  which  are  also 
dependent  on  the  solvent,  whilst  the  intensity  is,  in  dilute  solution,  a 
direct  function  of  the  concentration.  The  previous  heating  of  the 
compound  almost  invariably  influences  the  phenomena,  either  owing 
to  chemical  changes  so  occasioned,  or  to  alteration  of  the  physical, 
state,  whilst  the  after-luminosity  is  also  of  longer  duration.  At  high 
temperatures,  the  luminosity  still  remains,  but  the  after-effects  de- 
crease or  disappear,  and  the  colour  usually  changes  to  a  more 
refrangible  shade,  whilst  at  low  temperatures,  the  luminosity  is 
brighter  and  the  after-effect  of  longer  duration.  The  physical  modi- 
fication which  is  produced  by  these  cathode  rays  appears  to  be  usually 
of   a  fairly   stable  nature,   being  only  destroyed  by  relatively  high 
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temperatures  (200°  and  above),  whilst  at  ordinary  temperatures  the 
thermo-lurainosity  may  last  over  six  months,  although  in  some  cases 
it  is  lost  in  a  week.  The  addition  of  foreign  substances  may  cause 
either  an  increase  or  a  decrease  of  luminosity,  both  in  the  case  of 
pure  compounds  and  of  solid  solutions.  Experiments  on  phosphor- 
escence showed  thEi;t  the  phosphorescence  colour  is  the  same  as  that 
of  the  cathodic  luminosity,  and  that  it  also  is  frequently  destroyed  by 
foreign  substances,  whilst  Stokes'  rule  was  found  to  be  valid  for  all 
the  solid  solutions  examined.  The  paper  concludes  with  a  brief  theo- 
retical consideration  of  the  observed  facts.  L.  M.  J. 

Dependence  of  the  Dielectric  Constant  on  Temperature  and 
Pressure.  By  Florian  Ratz  (Zeit.  physikal.  Chem.,  1896,  19,  94— 
112). — The  dielectric  constant  was  determined  at  various  tempera- 
tures and  pressures  by  Nernst's  method  (Abstr.,  1894,  ii,  437), 
in  the  case  of  benzene,  toluene,  carbon  bisulphide,  ethylic  ether, 
chloroform,  aniline,  amj'lic  alcohol,  ethylic  alcohol,  and  water.  The 
value  (D  —  l)l(D  +  2)d  is  a  function  of  both  temperature  and 
pressure,  the  temperature  coefficient  increasing  with  the  dielectric 
constant.  The  variation  between  the  values  of  the  constant  obtained 
from  the  formula  and  the  actual  number  is,  for  a  temperatnre  of  30°, 
below  10  per  cent.,  and  the  value  of  the  above  expression  within  40° 
changes  by  less  than  5  per  cent.  The  temperature  coefficient  is  small, 
and  in  all  cases  negative,  decreasing  slightly  as  the  temperature  rises. 
No  maximum  for  D  is  found  at  4°  in  the  case  of  water,  and  if  such 
exists  at  all,  it  must  be  between  0°  and  1°.  In  all  cases,  the  value  of 
D  is  greater  than  A^  obtained  from  refraction  observations.  The 
pressure  coefficient  is  small  and  positive,  so  that  it  follows  that  the 
influence  of  temperature  is  greater,  and  that  of  pressure  less,  than 
the  calculated  effect.  Details  of  the  method,  the  purification  of  the 
compounds  examined,  and  the  experimental  numbers  are  given  in  the 
paper.  L.  M.  J. 

The  Dilution  Law  of  Electrolytes.  By  LuDwra  Storch  (Zeit. 
jphysikal.  Chem.,  1896,  19,  13 — 19). — The  author  has  obtained  a  dilu- 
tion law  of  the  form  \—~)    =  Jci^ ^ )  ,*  where  ii    and  a  are  the 

molecular  conductivities  at  infinite  dilution  and  volume  v  respectively. 
This  maybe  expressed  as  x  log  (ju/v)  =  log  (/a^  —  /nlv)  +  log  {Jcfx^''~^). 
By  the  construction  of  curves  with  Kohlrausch's  values  for  /n/v,  and  a 
probable  /t^,  values  for  x  and  {k/u^/~^)  are  obtained,  and  hence,  by 
recalculation,  the  actual  value  of  fi^.  The  value  for  x  differs  for 
different  electrolytes,  but  in  the  12  cases  considered  varies  only 
•  between  1'400  and  1  577,  and  the  conductivities  then  calculated  from 
the  formula  agree  very  closely  with  the  observed  numbers.  It  is 
seen  that  the  above  formula  for  the  value  x  =  1*5  is  identical  with 
that  obtained  by  van't  HoS"  from  Hudolphi's  numbers  (compare  this 
vol.,  ii,  145).     For  very  high  concentrations,  however,  the  formula? 

*  There  appear  to  be  misprints  in  the  formulae  as  printed  in  the  Zeilschrifl ; 
the  equation  given  is  obtained  by  recalculation  from  the  final  form. 
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are  not  valid;  thus,  from  v  =  0*33,  1  and  2,  the  values  x  =  1-699 
/too  =  104  were  obtained  for  potassium  chloride,  the  corresponding 
values  derived  from  -y  =  10  to  16667  being  1*435  and  122;  the  lower 
values  for  /n^  probably  indicate  the  presence  of  double  molecules  in  the 
more  concentrated  solutions.  L.  M.  J. 

Specific  Heats  of  Solutions.  By  Gustav  Tammann  (Zeit. 
pliysihal.  Chem.,  1895,  18,  625 — 644). — Observations  have  shown  that 
the  heat  capacity  of  solutions,  if  not  too  dilute,  is  generally  smaller 
than  that  of  the  two  components,  and  frequently  less  than  that  of  the 
water  alone.  The  heat  capacity  of  the  water  has,  however,  been 
calculated  without  due  provision  for  the  alteration  of  the  specific  heat, 
owing  to  the  change  in  the  internal  pressure.  The  alteration  of 
specific  heat  by  pressure  change  being  given  by  the  'equation 
{dClclp){T  const.)  =  -T(d'vldT')(p  const.),  that  due  to  the  solu- 
tion in  water  of  any  compound  is  given  by  a  similar  equation,  where 
p  =  AK;  the  alteration  of  internal  pressure  (see  Abstr.,  1895,  ii,  307, 
and  previous  abstracts).  If  the  expansion  of  the  solution  be  given 
hj  V  ^  A  -\-  at  -\-  hf,  which  holds  for  small  temperature  changes, 
then  d^v/dt^  =  2b,  and  is  determined  from  Amagat's  experiments  to 
Jbe  a  linear  function  of  p,  and  the  value  is  obtained  at  various  tem- 
peratures. The  value  for  the  specific  heat  is  thus  obtained,  and,  on 
adding  the  heat  capacity  of  the  water  to  that  of  the  salt  in  solutions 
of  potassium  chloride,  bromide, iodide,  nitrate,  and  hydroxide;  hydro- 
gen chloride,  nitric  and  sulphuric  acids  ;  sodium  sulphate,  nitrate, 
and  hydroxide ;  ammonia,  ammonium  sulphate,  magnesium  sulphate, 
and  barium  chloride,  results  are  obtained  in  very  close  approximation 
to  the  experimental  determinations,  except  in  the  cases  of  sodium 
chloride  and  sulphuric  acid.  The  changes  due  to  alteration  of  AK 
with  temperature  are  considered,  but  cause  no  appreciable  difference. 
Similar  reasoning  is  applied  to  the  cases  of  neutralisation,  where  the 
heat  capacity  of  the  salt  solution  formed  is  not  the  sum  of  those  of 
the  added  acid  and  base  together  with  that  of  the  water  formed  by 
neutralisation.  When  corrections  due  to  the  alteration  of  internal 
pressure  are  applied,  concordant  results  are  obtained.  The  changes 
in  the  specific  heat  of  solutions  due  to  temperature  alterations  are 
also  considered,  and  found  to  be  of  the  order  indicated  by  the  early 
experiments  of  Marignac.  L.  M.  J. 

Relationship  of  the  Heats  of  Vaporisation  of  Gases  to  their 
Densities,  and  also  to  their  Boiling  Points.  By  William  L.  Dudley 
(/.  Amer.  Chem.  Soc,  1895,  17,  969— 986).— The  author  has  proved, 
by  a  series  of  experiments  on  substances  belonging  to  the  fatty  and 
aromatic  series,  that  in  any  homologous  series  the  heat  of  vaporisa- 
tion in  a  unit  of  volume  of  the  vapour  under  the  same  conditions  as  to 
temperature  and  pressure  is  proportional  to  the  density,  and  also  to 
the  absolute  boiling  point. 

The  characteristic  of  the  curve  is  dependent  on  the  acid  radicle ; 
that  is,  the  acid  radicle  is  the  basis  of  the  structure  of  the  molecule, 
and  the  bases  in  combination  with  it  do  not  alter  the  general  mole- 
cular architecture.  L.  de  K. 
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The  Physical  Alteration  of  certain  Sulphur  Compounds  at 
Temperatures  below  their  Melting  Points.  By  WalthIire 
Speixg  {Zeit.  physikal.  Chem.,  1895,  18,  553 — 558). — Experiments 
analogous  to  those  undertaken  with  metals  (Abstr.,  1895,  ii,  37)  were 
made  on  the  sulphides  of  silver,  arsenic,  antimony,  bismuth,  copper, 
tin,  cadmium,  lead,  and  zinc.  The  amorphous  sulphides  obtained  by 
precipitation  were  used,  being  first  washed,  dried,  and  lightly  pressed 
into  cylinders.  The  latter  treatment  was  merely  to  bring  the  par- 
ticles into  contact,  the  pressure  being  so  slight  that  the  cylinders 
could  be  easily  crumbled  between  the  fingers.  One  half  of  the 
cylinder  was  kept  for  comparison,  the  other  enclosed  in  an  exhausted 
glass  tubs  and  exposed  for  nine  days  of  7 — 8  hours  to  a  temperature 
of  265°  (150°  for  the  arsenic  sulphide).  The  cylinder  of  silver  sul- 
phide,  after  this  treatment,  was  steel  grey,  with  a  metallic  lustre,  and 
with  crystal  faces  visible  on  thd  surface.  It  could  not  be  broken  by 
the  hand,  and,  after  forcible  breaking,  exhibited  a  crystalline  fracture 
resembling  that  of  steel.  Similar  results  were  also  obtained  with  the 
other  compounds.  Uncompressed  powders  were  also  employed,  which 
formed  compact  masses,  Avith,  usually,  indications  of  a  crystalline 
nature.  The  author  points  out  the  probable  importance  of  these 
results  in  geology,  as  they  indicate  the  possible  formation  of  crystal- 
line rocks,  &c.,  without  fusion  or  the  aid  of  a  solvent.         L.  M.  J. 

Melting  Point  of  Organic  Compounds.  By  Bernhaed  von 
ScHiXEiDEK  (Zeit.  phjsikal.  Chem.,  189G,  19,  155 — 158). — The  melting 
points  of  a  number  of  organic  compounds  were  determined  by  the 
use  of  an  alcohol  thermometer  and  a  freezing  mixture  of  solid  carbonic 
anhydride  and  ether.  Corrections  for  the  hotter  portion  of  the  stem 
are  applied,  and  the  following  results  obtained. 

Ethylic  oxalate -410° 

Ethylenic  dichloride.  -86-0 
Ethylenic    chloro bro- 
mide    — 16'6 


Etnylenic  chloriodide  —15*6 

Chlorobenzene —  45*0 

Bromobenzene — 30'5 

lodobenzene     —28*5 


Benzonitrile —12-9° 

Diethylaniline — 38'8 

Paraphenetidine ....     +   2'4 
Orthonitrotoluene   ..    — 14'8 

Anisoil -37-8 

Ethylthiocarbimide  .     —   59 

Chloropicrin —69*2 

Ethylic   salicylate  . .     +    1'3 
L.  M.  J. 

The  Apparent  and  True  Freezing  Point,  and  Freezing  Point 
Methods.  By  Mejer  Wildermann  (Zeit.  physikal.  Chem.,  1896,  19, 
63 — 93). — The  expressions  deduced  by  Nernst  and  Abegg  (Abstr., 
1895,  ii-  155)  are  incomplete,  inasmuch  as  they  do  not  take  into 
account  the  heat  (i)  evolved  by  the  precipitation  of  ice,  (ii)  absorbed 
by  its  solution.  In  the  case  of  an  air  bath,  the  course  of  the  tem- 
perature change  owing  to  radiation,  &c.,  is  dtjdz  =  c{tz  —  t)  ;  that 
owing  to  stirring  is  dtjdz  =  h\  hence  dtjdz  =  c(tz  —  t)  ■\-  h'  (i)  ;  and 
at  the  convergence  temperature  ts^  dtjdz  =  c{tz  —  ts)  -\-  k'  =  0,  and 
tg  =  ts  —  kijc,  where  tz  is  temperature  of  the  air  bath  and  z  the  time, 
so  that  (i)  becomes  dtjdz  =  c(fg  —  t),  agreeing  with  Nernst's  deduc- 
tion.    If  tj  is  above  the  freezing  point,  then  melting  of  ice  occurs, 
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and  if  tf  and  to  are  the  temperatures  of  the  liquid  and  freezing  point 
respectively,  dtldz  =  'k{to  —  tf)  -^  c{U  —  tf)  ;  hence,  when  the  tem- 
perature is  constant,  t'  ^  to  ■\-  T^ts  —  t'),  and  t'  the  observed  tem- 
perature must  be  higher  than  to,  the  actual  freezing  point,  and  less 
than  tsj  the  convergence  temperature.  In  order  that  (tg  —  t)clk 
may  be  small,  c  must  be  as  small  as  possible,  that  is,  the  volume  of 
the  liquid  should  be  great,  and  k  should  be  large,  which  means  that 
the  surface  of  the  ice  should  be  great,  and  the  ice,  therefore,  in  fine 
needles  and  as  large  as  possible,  so  that  those  determinations  in  which 
the  readings  are  taken  when  the  ice  specks  disappear  are  the  worst 
possible.  As  the  same  formula  applies  to  both  pure  water  and 
the    solution,    the    observed    depression    is    given   by   to  —  t'o   = 

I  4-  -7  )(i5^  —  t")  (if  the  values  of  c  and  k  are  equal  for  solution  and 

pure  water) ;  so  that  the  apparent  values  bear  to  the  true  values  a 
constant  ratio  at  all  concentrations,  if  not  too  great.  In  the  author's 
experiments,  the  results  are  hence  only  0*1  per  cent,  too  small,  and  the 
greatest  error  due  to  this  cause  in  the  work  of  various  observers 
appears  to  be  about  0'0048^.  The  author  points  out  also  the  bearing 
on  the  results  of  the  presence  of  an  ice  cap  (compare  Trans.,  1895,  6, 
and  Abstr.,  1895,  ii,  105). 

Where  the  convergence  temperature  is  below  the  freezing  point,  the 
temperature   change    is   given   by  dtjdz  =  c"(to  —  t/)  +  c(ts  —  ^/), 

which,  by  equating  to  zero-,  yields  t'  =  to  +  —Q^  —  t')^  so  that  t'  lies 

between  to  and  tg.  Experiments  to  find  the  value  of  the  constants 
here  and  in  the  previous  formulae  are  recorded,  and  the  result 
obtained  that  for  a  bath  at  —5°  the  value  cjc'Qs  —  t')  would  not 
reach  0*003°,  whilst  for  the  freezing  point  depressions,  that  is,  the 
diiference  of  the  corrections  for  solvent  and  solution,  the  values 
become  still  less.  In  this  case,  also,  it  is  pointed  out  that  the  neces- 
sity of  avoiding  an  ice  cap  no  longer  exists.  L.  M,  J. 

Method  for  the  Determination  of  the  Freezing  Points  of 
Concentrated  Solutions.  By  Max  Roloff  {Zeit.  physikal.  Ghem., 
1895,  18,  572 — 584). — The  freezing  point  is  determined  by  finding 
the  composition  of  the  solution  which,  at  a  determined  constant  tem- 
perature, remains  in  equilibrium  with  ice.  The  chief  difficulty  is  the 
maintenance  of  the  freezing  mixtures  at  a  sufficiently  constant  tem- 
perature, but  this  is  overcome  by  the  use  of  "  cry  oh  ydrates  "  jacketed 
by  colder  freezing  mixtures.  Experiments  with  hydrogen  chloride 
included  observations  on  22  solutions  varying  in  concentration  from 
1"42  per  cent,  to  16'98  per  cent.  The  molecular  depression  was  found 
to  increase  from  367  to  G 1-9,  a  result  accounted  for  by  the  positive 
heat  of  dilution  of  the  solution.  The  values  are  compared  with 
those  obtained  by  Nernst,  Jones,  and  Le  Blanc  and  Noyes,  the 
agreement  being  very  close.  In  the  case  of  potassium  chloride  solu- 
tions, the  molecular  depression  decreased  from  34*3  at  0"836  per  cent. 
to   32*6  at  24-62  per  cent.,   the  values  being  again  in  satisfactory 
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accord  with  tliose  of  Jones  and  Kistiakowsky.  From  the  values  also 
the  osmotic  pressures  are  calcalated  by  means  of  the  expression 
deduced  by  Arrhenius,  the  numbers  being  in  satisfactory  accord  with 
those  obtained  by  Dieterici  from  the  alteration  of  the  vapour  pres- 
sures. By  use  of  the  values  found  for  the  osmotic  pressure,  the 
ratios  of  the  vapour  pressures  of  solvent  and  solution  are  also 
calculated,  the  numbers  being  in  agreement  with  the  measurements  of 
Dieterici,  Fischer,  and  Tammann,  but  not  with  those  of  Juhlin  and 
Ramsay  and  Young.  Researches  with  acetic  acid  gave  a  value  for 
the  molecular  depression  which  decreased  from  19*4  to  100,  the  fall 
below  the  normal  value  18  being  probably  due  to  the  formation  of 
complex  molecules.  L.  M.  J. 

The  Freezing  Points  of  Dilute  Solutions.  By  Walther  Nernst 
and  RiCHARj:)  Abegg  (Zeit.  physikal.  Chem.,  1895,  18,  658 — 661). — A 
reply  to  Jones  (this  vol.,  ii,  155),  in  which  the  authors  point  out  that 
the  correction  of  20  per  cent,  must  be  allowed  if  found  to  be  theo- 
retically valid.  Further  the  variations  of  5  per  cent,  in  their  values 
for  the  sodium  chloride  depression  are  still  within  the  errors  of 
observation,  and  that  the  increase  in  the  molecular  depression  of 
ethylic  alcohol  is  also  within  the  limits  of  observation. 

L.  M.  J. 

Exceptions  to  the  Law  of  Freezing  Point  Depressions.    By 

Felice  Garelli  (Gazzetta,  1895,  25,  ii,  173 — 178). — In  continuation 
of  the  previous  work  of  Garelli  and  Montanari  (Abstr.,  1895,  ii,  205) 
on  the  anomalous  depi^essions  of  the  freezing  point  of  a  solvent 
produced  by  a  dissolved  substance  of  similar  constitution,  the  author 
has  examined  the  behaviour  of  a  number  of  organic  substances  in 
various  solvents. 

Using  paraxylene  as  the  solvent  (compare  Paterno  and  Monte- 
martini,  Abstr.,  1895,  ii,  207),  normal  depressions  are  obtained  with 
naphthalene,  pyrroline,  and  piperidine;  aa-dimethylpyrroline  and 
aa-dimethylthiophen,  however,  in  paraxylene,  give  molecular  weights 
which  are  too  high,  just  as  pyrroline  and  thiophen  do  in  benzene 
solution.  Similarly,  aa-dithionyl  gives  too  high  a  molecular  weight 
in  diphenyl  solution,  whilst  it  behaves  quite  normally  in  freezing 
benzene  (compare  Auwers,  Abstr.,  1895,  ii,  41). 

Substances  which  are  geometrical  or  position  isomerides  do  not 
seem  to  form  isomorphous  mixtures  or  solid  solutions,  and  therefore 
the  one  depresses  the  freezing  point  of  the  other  quite  normally. 
Thus  apiole  dissolved  in  isoapiole,  and  isocrotonic  acid  dissolved  in 
crotonic  acid  give  the  theoretical  molecular  weights  ;  the  same  is  true 
of  pyrocatechol  ond  quinol  dissolved  in  resorcinol.  The  molecular 
depression  of  the  freezing  point  of  resorcinol  is  found  to  be  G5. 

W.  J.  P. 

Cryoscopic  Behaviour  of  Substances  of  similar  Constitution 
to  the  Solvent.  By  Felice  Garelli  {Gazzetta,  1895,  25,  ii,  179— 
188). — Anomalous  cryoscopic  behaviour  may  in  any  particular  case 
be  due  to  one  of  two  causes.  Some  substances,  such  as  alcohols, 
oximes,  or  phenols,  which  contain  hydroxyl,  lend  to  form  complex 
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molecular  aggregates  when  dissolved  in  hydrocarbons,  and  their 
molecular  weights  approximate  to  the  theoretical  ones  only  in  dilute 
solutions ;  further,  when  the  dissolved  substance  and  the  solvent 
have  analogous  constitutions,  a  solid  solution  is  formed  as  the  solvent 
freezes  out,  and  the  results  give  no  indication  of  the  true  molecular 
weight  of  the  dissolved  substance.  Since  both  these  causes  may 
bring  about  anomalies,  Paterno's  criticisms  (this  vol.,  ii,  156)  of 
Garelli  and  Montanari's  previous  results  (Abstr.,  1895,  ii,  205)  lose 
considerably  in  force  ;  the  fact  that  phenol  and  paraxylenol  behave 
abnormally  both  in  benzene  and  paraxylene  solutions  is  not  surpris- 
ing, as  phenol  would  tend  to  form  solid  solutions  in  benzene  solution, 
whilst  in  paraxylene  solution  it  would  tend  to  form  molecular  aggre- 
gates. The  kind  of  abnormalities  observed  are  in  agreement  with 
this  view. 

The  observation  of  Ampola  and  Manuelli  (this  vol.,  ii,  238)  that 
chloroform  has  the  normal  molecular  weight  in  bromoform  solu- 
tion is  not  at  variance  with  the  author's  views,  for  he  has  not 
hitherto  observed  the  formation  of  solid  solutions  amongst  aliphatic 
compounds  (Abstr.,  1894,  i,  157)  ;  it  may  also  be  remarked  that 
chlorobenzene  and  bromobenzene  behave  quite  normally  in  benzene 
solution.  W.  J.  P. 

The  Cryoscopic  Behaviour  of  Substituted  Phenols  in 
Naphthalene.  By  Karl  Auwers  [and  W.  R.  Ixnes]  (Zeit.  physikal. 
Chem.,  1895,  18,  595 — 624). — Cryoscopic  experiments  on  hydroxj-- 
compounds  in  benzene  have  been  previously  recorded  (Abstr.,  1894, 
ii,  133 ;  1895,  ii,  41),  and  the  observations  are  here  extended  to  solu- 
tions of  such  compounds  in  naphthalene.  In  order  to  prevent 
changes  in  the  thermometric  readings  due  to  alteration  of  the  freez- 
ing point,  the  thermometers  were  maintained  between  the  experi- 
ments at  a  temperature  of  80°,  that  is,  close  to  that  of  the  actual 
experiments.  The  molecular  depression  for  naphthalene  being 
uncertain  (previous  determinations  varying  from  85  to  70),  it  Avas 
redetermined  by  experiments  with  benzile,  benzilosazone,  and  ethylio 
ethanetetracarboxylate.  The  values  thus  obtained  vary  between  G8*25 
and  69 '3,  mean  68*92,  agreeing  well  with  the  value  69,  calculated  by 
van't  Hoff's  formula,  which  is  afterwards  employed. 

Experiments  were  made  with  52  homologous  and  substituted 
phenols,  and  the  following  general  relations  observed.  (I)  Ortho- 
substituted  phenols  are  cryoscopically  normal,  para-derivatives 
abnormal,  whilst  meta-derivatives  occupy  an  intermediate  position, 
but  approximating  more  towards  the  para-compounds.  (II)  A  substi- 
tuting group  in  the  ortho-position  may  hence  be  said  to  exert  a 
"  normalising  "  influence,  the  reverse  obtaining  for  a  group  in  the 
para-position,  the  extent  of  this  influence  depending  on  the  nature  of 
the  group.  In  this  respect,  the  aldehyde  group  CHO  exerts  the 
greatest  influence  ;  then  in  order — carboxalkyl,  COOR  ;  nitro-group  ; 
halogens;  alkyls.  (HI)  Other  conditions  being  similar,  the  ortho- 
group  has  a  stronger  influence  than  the  para-  or  raeta-,  so  that,  for 
instance,  ortho-nitrophenol  is  normal,  para-nitrophenol  abnormal,  and 
prthopara-dinitrophenol  normal.     The  cryoscopic  behaviour  of  a  com- 
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pound,  therefore,  unless  further  observations  prove  the  rales  to  be 
not  general,  may  be  used  to  determine  the  constitution  or  orientation. 
The  cause  of  these  peculiarities  is  very  uncertain,  but  the  author 
points  out  some  possible  explanations.  The  abnormal  values  may  be 
due  to  double  molecules ;  these  are  not  formed,  however,  in  the  case 
of  ortho-compounds  owing  to  the  hindrance  to  the  approach  of  the 
molecules,  caused  by  the  ortho-substituent.  Or  it  may  be  due  to  a 
difference  in  constitution  analogous  to  that  indicated  by  Armstrong 
(Proc,  1892,  102).  L.  M.  J. 

New  Method  for  the  Determination  of  the  Density  of  Gases. 

By  Henri  Moissax  and  Henri  Gautier  (Ann.  Ghim.  Fhys.,  [7],  5, 
568 — 573). — The  principle  made  use  of  in  this  method  is  the  same  as 
that  of  the  Dumas'  vapour  density  method.  The  difference  in  weight 
between  a  given  volume  of  gas,  measured  under  given  conditions  of 
temperature  and  pressure,  and  the  same  volume  of  air  measured 
under  the  same  conditions  is  determined. 


p  =  V  X  00012930^^  -  1)  X 


H 

76u 


1  +  000367^ 


where    p  =  difference    between    the 
two    weights  expressed 


of 


gas 


and 


the   volume 
of  air, 

temperature  and,    H   = 
pressure    under    which 
the  volume  is  measured. 
Then  x  =  density  of  the  gas. 

The  apparatus  used  is  represented 
in  the  accompanying  cut. 

A  is  the  globe  in  which  the  air  or 
gas  is  weighed ;  it  carries  a  three  way 
cock,  K,"  and  can  be  attached  by 
means  of  an  air-tight  joint  to  the 
measuring  vessel,  B,  which  also  has  a 
three-way  cock,  R.  K  is  a  capillary 
tube,  by  which  the  gas  to  be  inves- 
tigated is  introduced  into  B.  The 
measuring  vessel,  B,  is  graduated  on 
the  stem  be,  and  has  a  capacity  of 
about  95  c.c.  The  pressure  is  brought 
to  the  atmospheric  by  regulating  the 
amount  of  mercury  in  D.  The  globe 
A  is  exhausted,  and  then  filled  with 
carefully  dried  air.  This  operation  is 
repeated  some  10  times,  and  then 
the  cock  R"  is  turned  off".  B  and  K 
are  completely  filled  with  dry  mercury,  and  the  point  of  K  is  then 
introduced  into  the  vessel  containing  the  gas  to  be  examined,  and 


GENERAL  AND  PHYSICAL  CHEMISTRY.  295 

about  100  c.c.  of  gas  are  introduced  into  B,  and  the  cock  R  is  then 
turned,  so  as  to  shut  off  the  measuring  vessel  from  the  rest  of  the 
apparatus,  and  the  mercury  in  c  and  D  is  brought  to  the  same  level. 
The  whole  apparatus  is  then  left  for  6 — 7  hours,  or  still  better  over 
night,  to  attain  a  constant  temperature.  The  temperature,  volume, 
and  pressure  are  then  read,  care  being  taken  to  see  that  the  gas  is  at 
the  atmospheric  pressure.  The  cock  R"  is  opened  for  a  moment,  in 
order  that  the  air  in  A  may  assume  the  atmospheric  pressure.  A  is 
then  removed  and  weighed ;  it  is  afterwards  exhausted,  and  again 
connected  w^ith  B.  The  cocks  R  and  R"  are  slowly  opened,  and  the 
whole  of  the  gas  in  B  is  made  to  pass  into  the  globe,  A,  which  is 
again  detached,  cleaned,  and  weighed. 

The  authors  have  determined  the  vapour  densities  of  pure  samples 
of  carbonic  anhydride,  hydrogen,  oxygen,  and  nitrogen,  and  they  find 
that  the  numbers  agree  extremely  well  with  those  obtained  by 
Regnault.  J.  J.  S. 

Vapour  Tension  of  Hydrated  Salts  and  the  Constitution 
of  the  Combined  Water.  By  Wilhelm  Muller-Eezbach  (Zeit. 
physiJcal.  Chem.,  1896,  19,  185 — 154). — The  tension  of  aqueous 
vapour  was  determined,  in  the  case  of  a  number  of  hydrated  salts,  by 
finding  the  specific  gravity  of  the  sulphuric  acid  solution  with  which 
the  salt  remained  in  equilibrium,  preliminary  approximation  being- 
first  made.  The  values  for  the  vapour  tension  fall  suddenly  at  defi- 
nite changes  of  hydration  for  most  salts,  so  that  between  certain 
limits  of  hydration  the  vapour  tension  remains  constant.  The  results 
obtained  were  as  follows,  the  vapour  pressure  being  referred  to  that 
of  water  at  the  same  temperature : — Barium  chloride,  1 — 2  aq.  0'21, 
0—1  aq.  0-10 ;  copper  sulphate,  3—5  aq.  O'Sl,  1—3  aq.  0-20  ;  0—1  aq. 
below  002 ;  zinc  sulphate,  6 — 7  aq.  0*55,  1 — 6  aq.  0*50,  O'l  aq.  below 
0'02;  disodium  hydrogen  phosphate,  7 — 12  aq.  0'76,  3 — 7  aq.  0*58, 
0—2  aq.  006.  L.  M.  J. 

The  Dilution  Law  for  Salt  Solutions.  By  Feiedrich  Kohl- 
EAUSCH  (Zeit.  physikal.  Chem.,  1895,  18,  662). — Van't  Hoff  has  shown 
that,  according  to  Rudolphi's  experiments,  the  expresssion  Ci^jCs^ 
leads  to  a  constant  value  where  Ci  and  Cg  are  the  concentration  of 
ions  and  undissociated  compound  (1895,  ii,  490;  this  vol.,  ii,  145). 
This  expression  may  be  written  djCs  =  const. jCsK  that  is  the  ratio 
of  the  undissociated  compound  to  ions  is  proportional  to  the  linear 
density  of  the  former.  L.  M.  J. 

Partition  of  a  Substance  between  Two  Solvents.    By  A.  A. 

Jakowkin  (Zeit.  physikal.  Chem.,  1895,  18,  585 — 594). — The  partition 
coefficients  were  determined,  in  the  case  of  solutions  of  iodine  and 
bromine,  in  water  and  (1)  carbon  bisulphide,  (2)  bromoform,  (3) 
carbon  tetrachloride.  Jn  carbon  bisulphide  and  water,  a  marked 
decrease  of  the  partition  ratio  occurs  with  dilution,  probably  owing  to 
the  decomposition  of  complex  molecules.  A  similar  decrease  occurs  with 
bromoform,  but  with  carbon  tetrachloride  the  ratio  remains  almost 
constant.     The  numbers  obtained  with  iodine  for  the  carbon  bisulph- 
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ide :  water  ratio  (685  to  600  at  18^)  difPer  considerably  from  those 
obtained  by  Berthelot  and  Jnngfleiscli  (400).  In  saturated  solutions 
the  partition  coefficient  should  be  equal  to  the  ratio  of  the  solubilities 
in  the  two  solvents,  and  the  following  table  shows  that  this  is  the 
case,  the  numbers  being  obtained  by  extrapolation. 


Water  and 

;     Sol 

ability  ratio. 

Partition  coefficient. 

Carbon  bisulphide 

679-0 

559-0 

89-6 

fiS.^  -0 

Bi'omof  orm 

.;i 

558*5 

Carbon  tetrachloride 

I 

89  -7 

On  the  assumption  that  the  change  in  the  coefficient  is  due  to  the 
passage  from  double  to  single  molecules,  the  concentration  of  the 
aqueous  solution  is  calculated  from  that  in  the  other  solvent,  the  num- 
bers agreeing  well  with  the  observed  values.  The  departure  from 
normality  in  the  case  of  solutions  of  carbonic  anhydride  is  also  con- 
sidered and  referred  to  the  formation  of  complexes  at  the  higher 
concentrations.  L.  M.  J. 

The  Course  of  Chemical  Reactions  in  Gases.  By  Ludwig 
Stouch  (Zeit.  jphysikal.  Chem.,  189t>,  19,  1 — 12). — According  to  the 
researches  of  van't  Hoff,  the  reaction  velocity  for  the  formation  of 
water  from  the  mixed  gases  does  not  lead  to  a  constant,  if  calculated 
for  a  trimolecular  equation.  The  author,  by  applying  the  general 
differential  equation  dClclt  =  kC'%  obtains  a  constant  k  =  0004725 
when  71  =  9,  in  the  case  of  moist  mixed  gases.  For  the  experiments 
with  the  dry  explosive  mixture,  the  value  obtained  is  k  =  0003091 ; 
n  =  12.  It  has  also  been  shown  that  similar  experiments  with  other 
gases  do  not  lead  to  the  reaction  order  expected,  and  the  author 
explains  these  anomalies  by  the  heat  generated  during  the  action. 
Thus,  in  the  above  case,  at  the  temperature  employed  (boiling  point 
of  sulphur  =  440°)  the  heat  evolved  per  molecular  equivalent  is 
111,345  units  at  constant  volume,  and  112,771  at  constant  pressure,  so 
that  the  temperature  of  the  water  produced  would  be  3785"^  and  3108^ 
respectively.  At  this  temperature,  however,  the  water  molecules  can- 
not exist,  and  in  order  that  they  may  actually  be  formed,  an  excess  of 
cooling  molecules  must  be  present.  If  150l> — 2000°  be  taken  as  the 
temperature  at  which  the  water  remains  undissociated,  the  true 
equation  hence  becomes  (2H2  +  O2  +  98  M)i40°  =  (2H2O  + 
9-8  M)i5oo°,  or  (2H2  +  02  +  4*7  M)440-  =  (2H2O  +  4-7  M)2ooo°  at  con- 
stant pressure,  and  similar  equations  occur  with  12*9  M  or  6*7  M  at 
constant  volume,  so  that  the  value  for  n  should  be  between  the  limits 
128 — 7'7  and  159 — 9'7  respectively.  Similarly,  the  formatian  of 
hydrogen  chloride  should  be  abnormal,  and  the  normal  values  of 
Bunsen  and  Roscoe  are  referred  chiefly  to  the  presence  of  the  water, 
whilst  the  normal  value  of  Bodenstein  for  the  decomposition  of  hydro- 
gen iodide,  is  owing  to  the  fact  that  the  thermal  change  accom- 
panying it  is  very  small  (Abstr.,  1893,  ii,  369;  1894,  ii,  12). 

L.  M.  J. 
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Chemical  Kinetics  of  Oxidation.  I.  Speed  of  Liberation  ot 
Iodine  in  Mixed  Solutions  of  Potassium  Chlorate,  Potassium 
Iodide,  and  Hydrochloric  acid.  By  Herman  Schlundt  (Amer. 
Chem.  J.,  17,  754 — 770). — Mixed  solutions  of  potassium  iodide  and 
chlorate  were  heated  at  100^,  in  small  sealed  tubes,  with  hydrobromic, 
hydrochloric,  nitric,  or  sulphuric  acid,  the  liberated  iodine  being 
estimated  by  titration  with  sodium  thiosulphate.  The  conclusions 
drawn  from  the  results  are  :  (1)  The  speed  of  the  reaction  increases 
with  the  temperature.  (2)  Equivalent  excess  of  iodide  or  chlorate 
produces  equal  accelerations,  excess  of  acid  produces  a  more  marked 
acceleration.  (3)  The  speed  increases  with  the  concentration.  (4) 
For  complete  and  rapid  reduction  of  the  chlorate,  excess  both  of 
iodide  and  acid  must  be  present.  (5)  The  four  common  mineral 
acids  may  be  arranged  in  the  order  given  above,  in  regard  to  their 
relative  influence  in  accelerating  the  action ;  the  order  being  identical 
with  that  assigned  to  them  by  Ostwald.  A.  L. 

Chemical  Kinetics  of  Oxidation.  II.  Mathematical  Theory 
of  Oxidation  Processes.  By  Robekt  B.  Warder  (Amer.  Chem.  /., 
1896,  18,  23 — 4.3). — This  paper  is  a  review  of  the  work  which  has 
been  done  in  search  of  the  mathematical  law  controlling  the  speed  of 
oxidation  of  hydriodic  acid  in  different  systems,  and  has  special 
reference  to  the  preceding  paper.  A.  G.  B. 

Mixer  for  accelerating  Chemical  Reactions.  By  Wladimir 
Maekownikoff  {Anncden,  1895,  289,  254—257). — the  author 
describes  a  form  of  apparatus  which  finds  application  to  all  classes 
of  liquids,  and  may  be  heated  or  cooled,  as  occasion  requires.  Essen- 
tially it  consists  of  a  tinned  copper  cylinder  capable  of  rapid  rotation 
on  its  axis,  and  provided  with  ribs  or  beaters  parallel  to  the  axis. 

M.  0.  F. 

Pressure  Tube  for  Laboratory  Experiments.  By  Johann 
Walter  (J.  pr.  Chem.,  1896,  [2],  53,  132— 139).— The  object  of  this 
tube  is  to  render  it  possible  to  maintain  an  external  pressure  on  the 
glass  tube  which  is  being  heated  equivalent  to  the  internal  pressure, 
a  principle  which  has  been  applied  by  Ullmann  {Ber.^  23,  379).  The 
steel  tube  is  of  Mannesman  make,  and  is  of  32  mm.  diameter,  and 
560  mm.  in  length.  The  head  piece  is  usually  of  bronze,  in  wdiich 
case  no  washer  is  necessary,  the  flange  being  tightened  by  a  screw 
working  in  a  stirrup,  made  in  a  piece  with  a  collar  welded  on  to  the 
tube.  Two  side  necks  in  the  head-piece,  provided  with  appropriate 
valves,  pennit  of  connection  with  a  cylinder  of  compressed  carbonic 
anhydride,  and  a  manometer.  In  this  way  it  is  possible  to  maintain 
a  constant  pressure  within  the  steel  tube.  The  author  finds  that, 
instead  of  the  usual  pressure  tubing,  it  is  possible  to  use  soft  glass 
tubing  of  1*5 — 2  mm.  thickness  in  the  walls  when  external  pressure 
is  maintained  in  this  way,  except  when  corrosive  liquids  are  being 
heated ;  indeed,  it  is  frequently  permissible  to  omit  to  seal  the  glass 
tube,  a  cork  serving  when  the  carbonic  anhydride  is  to  be  excluded 
and  the  temperature  will  permit.  Details  of  the  application  of  the 
tube   for   determining  the  solubility  of  sparingly  soluble  gases    in 
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liquids,  tlie  solubility  of  substances  at  bigli  temperatures  under  pres- 
sure, and  the  vapour  pressure  of  liquids  at  high  temperatures,  are 
given,  and  two  drawings  accompany  the  paper.  A.  Gr.  B. 


Inorganic   Chemistry. 


Nitrogen  Sulphide.  By  A.  Clever  and  Wilhelm  Muthmanx 
(Ber.,  1896,  29,  340— 343).— Nitrogen  sulphide,  l^Su  obtained  by 
the  action  of  ammonia  on  sulphur  dichloride,  yields  bronze-coloured 
crystals  of  a  compound,  N4S4Br4,  when  treated  with  bromine  in  carbon 
bisulphide  solation  ;  this  decomposes  in  moist  air,  forming  a  yellow, 
amorphous  compound,  N4S5Br2,  or  perhaps  ]S"4S4,SBr2.  Nitrogen  sulph- 
ide also  absorbs  bromine  vapour,  forming  red  crystals  of  the  composi- 
tion X4S4BrG ;  this  compound  is  very  unstable  ;  carbon  bisulphide 
deprives  it  of  some  bromine,  and  it  decomposes  in  moist  air,  yielding 
the  compound  N4S5Br2.  With  nitric  peroxide  in  carbon  bisulphide 
solution,  it  yields  crystals  of  a  compound,  NSO4,  which  is  decomposed 
by  water  into  nitric  oxide  and  sulphuric  acid.  If  the  compound 
X4S4Br4  is  digested  with  nitric  peroxide  in  carbon  bisulphide  solution, 
yellow  crystals  are  formed,  probably  of  the  composition  NSO  ;  these 
are  very  unstable,  the  heat  of  the  hand  being  sufficient  to  decompose 
them.  With  nitric  peroxide,  the  substance  N4S5Br2  forms  large,  yellow 
crystals  of  a  compound,  N4S3O6.  C.  F.  B. 

Origin  of  the  Argon  and  Helium  in  the  Gas  from  Sulph- 
uretted Waters.  By  Louis  J.  Troost  and  L^on  V.  R.  Ouvrard 
{Compt.  rend.,  1895,  121,  798—799;  and  by  Bouchard,  ibid.,  800).— 
The  gases  extracted  from  the  water  of  the  Seine,  and  from  sea 
water,  contain  argon,  but  only  very  feeble,  and  often  uncertain,  traces 
of  helium.  The  gases  from  the  sulphuretted  waters  of  Cauterets, 
on  the  other  hand,  contain  helium  in  distinct  and  readily  recognisable 
quantities.  The  authors  are  of  opinion  that  the  helium  is  not  derived 
from  the  atmosphere,  but  from  minerals,  such  as  cleveite,  bruggerite, 
monazite,  &c.,  in  the  rocks  through  which  the  waters  percolate. 

Bouchard  considers  that  although  it  may  not  be  possible  to  attri- 
bute any  special  therapeutic  action  to  the  argon  and  helium  present 
in  the  waters  referred  to,  it  is  quite  conceivable  that  compounds  of 
them  may  be  dissolved  in  the  waters,  and  exert  an  important  influence 
on  their  therapeutic  effects.  C.  H.  B. 

Argon  and  Helium  in  a  Mineral  Water.  By  Charles  Moureu 
(Compt.  rend.,  1895,  121,  819— 820).— Water  from  the  spring  at 
Maizieres  (Cote  d'Or),  which  contains  lithium  compounds  and  very 
little  calcium  sulphate,  was  collected  in  such  a  way  as  to  avoid  con- 
tact with  air,  and  the  gas  extracted  from  it  was  found  to  contain 
both  argon  and  helium.  The  residue  not  absorbed  by  lithium  at  a 
dull  red  heat  amounts  to  as  much  as  from  one-fifteenth  to  one-tenth  of 
the  total  volume  of  the  gas.  C.  H.  B. 
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Separation  of  Atmospheric  Argon  and  Nitrogen.  By  Claudius 
Limb  {Compt.  rend,  1895,  121,  887— 888).— When  barium  fluoride 
or  barium  sodium  fluoride  (both  of  which  can  be  obtained  cheaply) 
is  heated  at  a  moderate  temperature  with  sodium  in  an  iron  tube,  a 
grey  product  is  obtained,  which  consists  chiefly  of  barium,  and  rapidly 
absorbs  nitrogen.  This  process  may  probably  be  used  for  the  sepa- 
ration of  nitrogen  from  argon,  although  it  is  not  yet  definitely  estab- 
lished that  the  latter  is  not  absorbed  by  the  barium.  C.  H.  B. 

Combination  of  Nitrogen  with  Metals  of  the  Alkaline 
Earths.  By  Leon  Maquenne  {Compt,  rend.,  1895,  121,  1147 — 1148). 
— The  author  found  some  time  ago  that  metals  of  the  alkaline  earths 
combine  readily  with  nitrogen  (Abstr.,  1892,  566  and  776),  and  this 
fact  can  be  utilised  for  the  isolation  of  argon,  since  either  calcium  or 
barium  is  readily  obtained  from  its  oxide  by  the  action  of  magnesium. 
The  most  satisfactory  results  are  obtained  by  means  of  a  mixture  of 
magnesium  powder  and  pure  and  well  dried  calcium  oxide  heated 
at  dull  redness.  C.  H.  B. 

Combination  of  Nitrogen  with  Metals.  By  A.  Rossel  {Compt. 
rend.,  1895,  121,  941 — 943). — When  powdered  calcium  carbide  is 
mixed  with  magnesium  powder  and  heated  to  dull  redness  in  a  crucible 
exposed  to  air,  or  in  a  tube  through  which  air  is  passed,  carbonic 
anhydride  is  liberated,  and  a  mixture  of  calcium  oxide  and  magnesium 
nitride  is  left.  Aluminium,  zinc,  iron,  and  even  copper,  under  similar 
conditions,  yield  similar  products,  which  are  decomposed  by  water 
with  evolution  of  ammonia.  C.  H.  B. 

Absorption  of  Nitrogen  by  Lithium  at  the  Ordinary  Tem- 
perature. By  Henri  Deslandres  {Compt.  rend.,  1895, 121,  SSQ — 887). 
— When  lithium  prepared  by  the  Guntz  method  of  electrolysis  is 
heated  in  a  vacuum,  at  a  temperature  a  little  below  the  softening 
point  of  glass,  it  gives  off  a  notable  quantity  of  hydrogen.  The 
bright  metal,  when  left  in  contact  with  nitrogen  at  the  ordinary  tem- 
perature, gradually  and  completely  absorbs  it,  just  in  the  same 
manner  that  phosphorus  absorbs  oxygen.  The  black  film  which 
forms  on  the  surface  of  freshly  cut  lithium  when  exposed  to  the  air, 
seems  to  prevent  the  absorption  of  the  nitrogen,  and  in  order  to  secure 
rapid  and  complete  absorption,  the  bright  surface  of  the  lithium  must 
be  renewed  from  time  to  time.  C.  H.  B. 

Lithium  Subchloride.  By  Antoine  Guntz  {Compt.  rend.,  1895, 
121,  945 — 947). — Lithium  dissolves  readily  in  fused  lithium  chloride, 
with  formation  of  a  new  compound.  If  27'4  grams  of  lithium 
chloride  is  heated  to  redness  with  4*7  grams  of  lithium  in  a  current 
of  hydrogen,  lithium  subchloride,  LizCl,  is  obtained  as  a  hard,  greyish, 
homogeneous  product,  which  decomposes  water  as  readily  as  lithium 
does.  LiaCl  +  H2O  =  LiCl  +  LiOH  -h  H.  As  a  rule,  the  sub- 
chloride contains  some  nitrogen,  but  it  seems  to  be  free  from  the 
dark-coloured  lithium  nitride. 

The  author  confirms  the  statements  of  previous  observers  as  to  the 
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readiness  with  whicli  lithium  combines  with  nitrogen  on  heating, 
and  he  finds  that  even  when  the  air  is  not  quite  dry,  a  considerable 
quantity  of  nitride  is  formed  at  the  ordinary  temperature. 

C.  H.  B. 

Influence  of  Time  on  the  Welding  of  Pressed  Chalk.  By 
Walthere  Spring  (Zeit.  anorg.  Ghem.,  1896,  11,  160 — 164). — The 
author  has  examined  a  cylinder  of  white,  dry  chalk  which  has  been 
compressed  in  a  steel  press  at  6000 — 7000  atmospheres  for  17  years. 
The  surface  of  the  chalk  cylinder,  to  a  depth  of  1 — 1^  mm.,  was 
coloured  yellow,  owing  to  the  diffusion  of  an  iron  compound,  but  the 
middle  portion  was  quite  white.  It  showed  a  conchoidal  fracture 
similar  to  the  fracture  of  lithographic  stone  ;  the  middle  portion  was 
easily  scratched  Avith  a  needle,  but  the  outside  layer  was  very  nearly 
as  bard  as  marble,  and  gave  indications  of  a  crystalline  structure. 

This  result  shows  that  time  has  great  influence  on  the  welding  of 
particles  of  a  solid  body  when  submitted  to  a  pressure  capable  of 
bringing  their  surfaces  into  contact,  and  explains  why  the  oldest  rocks 
are  generally  the  hardest  and  most  solid.  E.  C.  R. 

Action  of  Lead  and  of  Potassiiun  Nitrite  on  Lead  Nitrate. 
By  Franz  Peters  {Zeit.  anorg.  Chem.,  1896,  11,  116— 159).— By  the 
action  of  lead  on  an  aqueous  solution  of  lead  nitrate,  a  basic  lead 
nitrate,  PbN20G,Pb02H2,  is  first  formed.  When  the  ratio  of  lead  to 
lead  nitrate  employed  reaches  1 : 2  or  1  :  aj  where  x  is  less  than  2, 
isomorphous  mixtures  of  basic  lead  nitrate  with  basic  lead  nitrato- 
nitrite,  PbN206,PbNo04,2Pb02H2,  are  obtained.  The  latter  is  obtained 
alone  when  the  ratio  of  lead  to  lead  niti-ate  is  7:8  or  1:1.  With 
gi\idually  increasing  proportions  of  lead,  isomorphous  mixtures  of 
basic  lead  nitratonitrite  with  basic  lead  nitrite  are  obtained.  With 
1  of  lead  nitrate  to  11^  of  lead,  a  dibasic  lead  nitratonitrite  is  formed. 
When  the  ratio  of  the  lead  is  increased  to  IJ  atoms,  isomorphous 
mixtures  of  dibasic  nitratonitrite  with  the  tribasic  nitrite, 

Pb]Sr204,Pb02H2,2PbO, 

are  obtained  ;  the  latter  alone  is  formed  by  the  prolonged  action  of 
lead  on  a  solution  of  lead  nitrate.  When  If  to  2^  atoms  of  lead  are 
employed  to  1  vol.  of  lead  nitrate,  at  first  an  isomorphous  mixture  of 
tribasic  and  monobasic  nitrite  is  formed,  and  then  dibasic  nitrite,  and 
from  this  an  isomorphous  mixture  of  the  last  salt  with  the  tribasic 
nitrite.  Lead  oxide  can  be  employed  in  place  of  lead  in  order  to 
convert  one  of  the  salts  of  this  series  into  another  containing  a  larger 
proportion  of  lead  oxide. 

When  a  solution  of  potassium  nitrite  is  allowed  to  act  on  a  boiling 
solution  of  lead  nitrate,  a  basic  lead  nitrate  is  at  first  formed  as  is  the 
case  when  the  lead  nitrate  is  treated  with  metallic  lead.  It  is  obtained 
by  employing  the  reagents  in  the  ratio  PbNjOe  :  KNO2  =  1  :  1  to 
S  :  4.  When  the  ratio  reaches  2  :  3  or  1  :  2  basic  lead  nitratonitrite, 
PbN206,PbN204,2Pb02H2,2H20  is  formed.  By  increasing  the  pro- 
portion of  potassium  nitrite,  the  compounds  described  above  are 
obtained.  As  the  action  of  potassium  nitrite  on  lead  nitrate  is  similar 
to  that  of  lead,  so  also  it  converts  the  first  members  of  the  series  of 
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after  an  animal's  death,  but  while  the  liver  cells  are  still  alive,  there 
is  no  disappearance  of  the  fat. 

After  storage  from  cat's  milk  in  the  case  of  kittens,  no  diminntion 
occurs  during  inanition  of  56  hours  ;  but  after  68  hours  it  has  been  got 
rid  of  in  great  measure.  In  pigeons,  a  four  days'  fast  caused  no  altera- 
tion in  the  normal  amount  of  liver  fat.  Excess  of  fat  in  the  food  is 
largely  stored  in  the  liver  cell,  from  which  it  is  gradually  got  rid  of, 
but  only  after  about  70  hours  ;  there  is  no  truth,  however,  in  the 
statement  that  the  amounts  of  fat  and  glycogen  in  any  way  correspond 
with  one  another.  Diet  rich  in  carbohydrates  increases  the  liver 
fats,  but  not  always  in  any  marked  degree ;  the  fatty  acids  increase 
as  the  glycogen  is  disappearing,  and  are  probably  formed  by  the 
metabolism  of  glycogen.  Excess  of  proteid  food  does  not  lead  to  an 
accumulation  of  fat  in  the  liver.  W.  D.  H. 

Transformation  of  Pat  into  Glycogen  in  the  Silkworm 
during  Metamorphosis.  By  E.  Couvreuk  (Gompt.  rerid,  Soc.  bioL, 
1895,  11,  796 — 798). — On  comparing  the  curves  for  the  amount  of 
fat  and  glycogen  in  the  silkworm  during  its  life  history,  they  vary 
exactly  inversely  with  one  another.  The  loss  of  fat  and  correspond- 
ing gain  in  glycogen  is  most  marked  during  the  chrysalis  stage. 

W.  D.  H. 

Assimilated  Iron  Compounds  in  Animal  and  Vegetable  Cells. 
By  A.  B.Macallum  (Quart.  J.  Mic.  Science,  ASd'o,  38,  175 — 274; 
compare  Abstr.,  1895,  ii,  518). — The  paper  relates  to  iron  compounds 
other  than  haemoglobin  and  haeraatin,  and  discusses  their  distribution 
in  different  parts  of  the  animal  and  vegetable  kingdom.  The  facts 
described  indicate  that  a  substance  in  which  iron  is  tirmly  held  is  a 
constant  constituent  of  the  nucleus  of  the  cytoplasm  of  non-nucleated 
cells,  and  in  the  cytoplasm  of  ferment-forming  cells.  This  substance, 
chromatin,  is  not  constant  in  its  molecular  structure,  but  its  most 
marked  character  is  the  occurrence  in  it  not  only  of  iron  but  of 
nuclein  or  nucleic  acid.  The  iron  is  possibly  united  to  the  carbon 
of  the  nuclein  ;  acid  alcohols  liberate  it  as  a  ferric  salt,  but  this  is  no 
proof  that  it  occurs  in  the  ferric  state  in  the  nucleus. 

It  is  difficult  to  state  any  difference  between  animal  and  vegetable 
cells.  As  a  rule  it  is  easier  to  liberate  the  iron  with  ammonium  sulphide 
in  vegetable  cells ;  the  same  reagent  liberates  the  iron  of  free  hoema- 
tin,  although  it  does  not  affect  hoemoglobin.  Haemoglobin  is  derived 
from  chromatin,  but  is  present  in  no  vegetables ;  hence,  probably, 
the  iron  is  combined  in  animal  chromatin  in  a  way  unlike  that  in 
which  it  is  held  in  the  vegetable  cell.  The  use  of  iron  absorbed  from 
the  soil  is  obvious,  and  a  lack  of  iron  affects  not  only  the  formation 
of  chlorophyll,  but  strikes  at  the  very  life  of  vegetable  cells.  In  the 
same  way  anaemia  or  chlorosis  in  vertebrates  is  not  a  lack  of  haemo- 
globin due  to  want  of  organic  or  inorganic  iron  compounds  in  the 
food,  and  directly  absorbed  by  the  intestine,  it  is  really  due  to  a 
want  of  chromatin  in  the  cells;  and  chlorosis  may  in  this  sense  occur 
in  animals  which  have  no  haemoglobin.  Chromatin  has  an  oxygen- 
holding   function    like   that  of  haemoglobin,  and  this  is  intimately 
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related  to  the  life  of  a  cell.  In  vegetables,  tlie  two  processes  of 
respiration  and  assimilation  seem  to  involve  two  iron  compounds 
in  the  same  nucleus.  The  full  consideration  of  this  question, 
together  with  that  of  the  role  of  sulphur  and  phosphorus  in  the 
nuclem,  is  postponed.  W.  D.  H. 

Intestinal  Absorption  of  Peptone.  By  E.  Waymouth  Reid  (/. 
Physiol.,  1896,  19,  240 — 261). — Griibler's  peptone  was  used  as  a  test 
proteid.  After  precipitation  by  alcohol,  it  dissolves  in  hot  (70°)  5  per 
cent,  trichloracetic  acid ;  and  all  other  prote'ids  in  the  secretions  of 
the  gat  are  precipitable  by  the  addition  of  an  equal  volume  of  10  per 
cent,  trichloracetic  acid  ;  to  the  filtrate,  10  per  cent,  of  hydrochloric 
acid  is  added,  and  then  a  saturated  solution  of  phosphotungstic  acid  to 
complete  the  precipitation.  Nitrogen  is  estimated  in  this  precipitate 
by  the  Kjeldahl  process. 

To  recover  unabsorbed  peptone  from  the  gut,  very  careful  washing 
is  required,  and  certain  precautions,  described  in  detail,  are  neces- 
sary. Experiments  were  made  on  dogs,  loops  of  the  intestine  being 
measured  off,  and  tied  by  tapes ;  into  these  recently  exposed  loops 
the  peptone  was  injected ;  parallel  experiments  were  always  con- 
ducted on  two  loops.  After  a  quarter  of  an  hour,  the  dogs  were 
killed,  the  loops  were  removed,  and  their  contents  examined.  A 
table  of  six  experiments  is  given,  showing  an  absorption  of  from  40 
to  70  per  cent,  of  the  peptone  introduced  ;  the  difference  between  the 
two  loops  was  never  more  than  6  per  cent.  W.  D.  H. 

Urea  in  Animal  Organs.  By  Bernhard  Schondoref  (Fflicger's 
Archil-^  1895,  62,  332). — By  means  of  the  method  previously  de- 
scribed by  the  author  (this  vol.,  ii,  131)  he  finds  in  the  organs  of  a  dog, 
with  the  exception  of  the  muscles,  heart,  and  kidneys,  urea  in  quan- 
tity corresponding  with  that  in  the  blood. 

The  muscles  contain  urea.  This  is  a  direct  contradiction  of  the 
work  of  previous  physiologists ;  it  is  present  in  too  large  an  amount 
to  be  accounted  for  by  the  blood  in  the  muscles. 

Urea  is  a  constituent  of  the  red  corpuscles,  and  is  indeed  about 
equally  divided  between  blood  corpuscles  and  blood  serum. 

W.  D.  H. 

Physiological  Action  of  Want  of  Oxygen.  By  Jacques  Loeb 
(Pfliigers  Archiv,  1895,  62,  249 — 293). — From  a  number  of  observa- 
tions and  experiments  on  the  eggs  of  Gtenolahrus,  and  on  the  heart  of 
the  embryo  of  the  same  animal,  the  conclusion  is  drawn  that  want  of 
oxygen  first  produces  molecular  and  then  morphological  changes  in 
the  cells,  which  are  the  cause  of  bringing  the  vital  activity  of  the 
organism  to  an  end.  Some  of  the  cells  of  this  animal  become  liquid 
with  the  loss  of  oxygen,  but  on  admission  of  air  they  are  formed 
afresh.  In  embryos,  like  that  of  the  Fundulus,  deprivation  of  oxygen 
produces  no  change  in  the  cells  of  the  heart,  which  continues 
beating  for  many  hours,  whereas  in  Gtenolahrus  the  change  in  the 
cells  is  marked,  and  the  standstill  very  suddenly  produced. 

W.  D.  H. 


PHYSIOLOGICAL  CHEMISTRY.  319 

Comparison  of  the  Action  of  Cadniiuni  and  Zinc  Salts.     By 

Athanasiu  and  Paul  Langlois  (Compt.  rend.  Soc.  Biol.,  1895,  11, 
496 — 497,  719 — 722). — The  symptoms  of  poisoning  by  zinc  and 
cadmium  salts  are  identical ;  the  dose  only  differs.  The  most 
marked  symptom  is  muscular  paralysis,  the  cerebral  centres  being  first 
affected ;  the  heart,  moreover,  is  slowed  and  weakened,  being  governed 
only  by  its  own  local  ganglia.  The  experiments  were  made  on  frogs 
and  turtles,  but  in  all  experiments  a  difficulty  was  found  in  obtain- 
ing blood  serum  free  from  haemoglobin.  Experiments  made  on  Ham- 
burger's plan  shov/ed  that  the  injection  modified  the  isotony  of  the 
blood,  leading  to  a  liberation  of  haemoglobin,  a  partial  formation  of 
haematin,  an  increase  in  the  amount  of  serum-globulin,  and  a  general 
profound  alteration  in  the  red  corpuscles,  especially  with  cadmium 
salts.  W.  D.  H. 

Indican  and  Indole  in  the  Tissues  of  Tumours.  By  T^epveu 
{Compt.  rend.  Soc.  Biol.,  1895,  11,  475 — 476). — In  five  specimens  of 
cancerous  tumours,  iiidican  and  indole  were  found.  W.  D.  H. 

Behaviour  of  Caffeine  and  Theobromine  in  the  Organism. 

By  Manfredi  Albanese  (Gazzetta,  1895,  25,  ii,  298— 321).— The 
administration  of  large  doses  of  caffeine  to  dogs  is  followed  by  a 
greatly  increased  secretion  of  urine,  from  which  a  monomethyl- 
xanthine,  CeHeNiOj,  probably  identical  with  that  obtained  by  Salomon 
(Abstr.,  1886,  266),  may  be  separated.  A  dose  of  1  gram  of  methyl- 
xanthine  administered  hypodermically  to  a  dog  weighing  8  kilos, 
caused  death  in  10  days ;  in  smaller  doses,  it  acts  as  a  diuretic,  and 
must  be  considered  as  an  intermediate  product  in  the  transformation 
which  caffeine  undergoes  in  the  organism,  for  very  little  of  it  is 
excreted  when  hypodermically  injected.  After  the  administration  of 
caffeine  in  the  food  of  a  dog,  small  traces  of  it  can  be  extracted  from 
the  urine. 

Xanthine  is  not  a  normal  constituent  of  the  urine  of  rabbits  ;  after 
administering  caffeine,  the  urine  contains  small  quantities  of  caffeine 
but  no  methylxanthine.  A  dimethylxan thine,  C7H8N4O3,  and  caffeine 
can  be  separated  from  human  urine  after  caffeine  has  been  taken 
internally. 

It  is  thus  evident  that  in  its  passage  through  the  organism,  methyl 
groups  are  removed  one  by  one  from  caffeine  until  xanthine  is  finally 
obtained,  and  converted  into  ammonia  and  urea. 

Methylxanthine,  injected  into  the  jugular  vein  of  rabbits,  acts  as  a 
very  powerful  diuretic,  the  secretion  of  urine  being  increased  to  more 
than  40  times  the  normal. 

Theobromine,  when  administered  internally  to  dogs,  behaves  like 
caffeine ;  small  quantities  of  it  are  excreted,  and  a  larger  proportion 
appears  in  the  urine  as  methylxanthine.  W.  J.  P. 

The  Cholesterol  of  Human  Faeces.  By  Stanislas  BoxdzyiJski 
(Ber.,  1896,  29,  476 — 478). — Human  faeces  contain  a  substance  which 
is  apparently  closely  connected  with  cholesterol,  but  differs  from  it 
in   some    important    particulars ;    to    this    the    author   proposes   to 
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give  the  name  Jioprosferol.  This  substance  can  be  extracted  from  the 
faeces  by  the  application  of  the  usual  method  for  isolating  cholesterol. 
It  is  insoluble  in  water  and  alkalis,  soluble  in  alcoliol,  chloroform, 
ether,  carbon  bisulphide,  benzene,  and  light  petroleum.  It  crystal- 
lises in  long,  slender,  pliable  needles,  melts  at  95 — 96°,  and  is  dextro- 
rotatory, [a]D  =  -f  24°. 

Analyses  lead  to  the  formula  C25H44O,  whilst  the  formula  of  choles- 
terol is  C27H46O.  The  henzoate  crystallises  in  rectangular  tablets,  and 
melts  at  114 — 115°.  Koprosterol  gives  the  same  colour  reactions  as 
cholesterol  ;  it  never  appears  to  be  accompanied  by  the  latter 
in  the  foeces.  A,  H. 
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Fractional  Fermentation  of  Cane  Sugar  with  Pure  Yeasts. 
By  William  L.  Hikpe  (/.  Fed.  Inst.  Brewing,  1895,  1,  2R8— 322).— 
A  considerable  number  of  experiments  are  described,  in  which  solu- 
tions of  cane  sugar  were  fermented  with  pure  cultures  of  various 
types  of  yeast.  Samples  were  withdrawn  for  anal3^sis  before  the 
addition  of  the  yeast,  five  minutes  after  the  latter  had  been  added, 
and  afterwards  at  intervals  of  24  hours,  the  fermentation  being  con- 
ducted at  the  ordinary  temperature.  Amongst  the  results  recorded, 
it  was  found  that  the  rate  of  inversion,  and  also  of  fermentation, 
varied  greatly  with  different  species  of  yeast.  Thus,  the  smallest  per- 
centage of  cane  sugar  inverted  during  the  first  five  minutes  was  1*95, 
aud  was  produced  by  Chesters'  yeast,  whilst  the  greatest  inversion 
occurring  within  the  same  period  was  5885,  and  was  produced  by  a 
low  fermentation  yeast  (Jorgensen's  No.  84).  In  the  case  of  two 
low  fermentation  yeasts  (Jorgensen's  Nos.  84  and  304),  inversion 
was  complete  within  24  hours,  whilst  the  longest  time  for  complete 
inversion  was  11  days  (Sacch.  cviguus),  Chesters'  yeast  requiring 
7  days.  There  appears  to  be  no  close  relationship  between  the  rates 
of  inversion  and  fermentation  by  a  yeast,  although  in  several  cases  a 
slow  inversion  coi'responds  with  a  slow  fermentation.  In  all  cases, 
the  dextrose  is  fermented  more  rapidly  than  the  levulose,  the  amounts 
of  the  former  fermented  within  24  hours  varying  between  1*27  and 
22*88  per  cent.,  the  corresponding  numbers  for  levulose  being  019  and 
14*04  per  cent,  for  the  same  yeasts.  Towards  the  end  of  the  fermenta- 
tions, the  quantities  of  the  two  sugars  fermented  approximate  to  one 
another,  and  the  last  portions  disappear  together.  In  order  to  deter- 
mine whether  there  is  any  retarding  action  on  the  fermentation 
owing  to  the  fact  that  the  yeast  has  first  to  invert  the  cane  sugar, 
experiments  were  made  in  which  the  cane  sugar  was  first  inverted, 
and  then  the  rate  of  fermentation  of  the  resulting  invert  sugar  was 
determined  It  was  found  that  in  the  case  of  No.  84  yeast  (which 
inverts  rapidly)  the  rate  of  fermentation  was  nearly  the  same  as  with 
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cans  sugar,  whilst  in  the  case  of   Chesters'    yeast   (which  inverts 
slowly)  there  was  a  consir^erable  increase  in  the  rate  of  fermentation. 

A.  K.  M. 

Bacterial  Infection  by  Air-sown  Organisms.  By  Horace  T. 
Brown  and  G.  Harris  Morr[S  (J.  Fed.  Inst.  Brewing,  1895,  1,  14 — 
21). — In  this  paper  the  authors  show  how  they  were  able  to  trace  to 
its  source  (putrefying  offal  and  other  filth  in  adjoining  premises)  a 
case  of  bacterial  infection  in  a  certain  brewery,  the  beers  of  which 
had  from  time  to  time  shown  a  tendency  to  develop  ropiness  or  visco- 
sity. The  particular  organism  associated  with  this  malady  was  not 
the  Bacillus  viscosus  of  van  Laer,  but  a  small  coccus  occurring  in  the 
diad  and  tetrad  form.  Although  the  organism  mentioned  was  inva- 
riably found  in  all  samples  of  the  ropy  beer,  the  authors  were  able  in 
only  one  or  two  cases  to  induce  ropiness  by  its  addition  to  sterile 
beer ;  the  production  of  viscosity  evidently  depending  on  certain  con- 
ditions of  nutriment  which  were  not  present  in  all  beers. 

A.  K.  M. 

Bacillus  subtilis.  By  Adrian  J.  Brown  {J.  Fed.  Inst.  Brewinn^ 
1895,  1,  423—426). — The  non-identity  of  Bacillus  subtilis  with  the 
long,  thin  bacterium  found  in  ale  of  doubtful  stability  has  been 
established  by  van  Laer,  who  named  the  latter  Saccharohacillus  pasto- 
rianus.  Owing  to  the  abundance  of  Bacillus  subtilis,  however,  this 
organism  must  frequently  gain  access  to  brewers'  worts  and  ales,  and 
the  author  has  therefore  made  some  experiments,  in  order  to  ascer- 
tain if  it  can  become  a  source  of  danger.  He  finds,  however,  that 
this  organism  cannot  grow  in  either  wort  or  beer  having  a  normal 
acidity.  If  the  acidity  is  neutralised  by  the  addition  of  calcium 
carbonate,  a  growth  of  the  organism  will  readily  occur,  although  the 
growth  in  the  neutralised  wort  is  not  as  vigorous  as  in  the  neutralised 
beer.  It  was  also  found  that  a  growth  of  B.  subtilis  could  be 
obtained  in  a  neutral  infusion  of  hay  to  which  6  per  cent,  of  dextrose 
Avas  added,  but  when,  through  the  action  of  the  bacillus  on  the  sugar, 
the  acidity  reached  0*04  per  cent.,  the  growth  and  action  of  the 
ferment  entirely  ceased.  If,  on  the  other  hand,  calcium  carbonate  was 
added  to  neutralise  the  acid  when  formed,  the  growth  and  action 
continued  until  the  whole  of  the  sugar  was  decomposed. 

The  fact  that  B.  subtilis  is  an  aerobic  organism,  and  that  the 
normal  amount  of  acid  present  in  wort  and  beer  prevents  its  growth, 
shows  that  this  organism  is  not  a  source  of  danger  to  the  brewer. 

A.  K.  M. 

Alcoholic  Fermentation  arrested  by  Substances  secreted 
by  Aspergillus  niger.  By  Emile  E.  Bourquelot  and  H.  Herisse\ 
(Compt.  rend.  Soc.  Biol.,  1895,  11,  632 — 635). — Aqueous  extracts  of 
cultures  of  this  mould  contain  very  little  solid,  but  act  hydrolytically 
on  cane  sugar,  maltose,  inulin,  trehalose,  &c.,  and  at  the  same  time 
lessen  alcoholic  fermentation  if  3'east  is  added  as  well. 

W.  D.  H. 

Fermentation  of  Maltose  by  the  Mould  Eurotiopsis  Gayoni. 
By  J.  B.  Vincent  Labordi.:  (Compt.  rend.  Soc.  Biol,  1895,  11,  472 — 
474).  By  Emile  E.  Bourquelot  (ibid.,  474— 475)— The  first  paper 
relates  to  the  action  of  a  newly  discovered  mould  Eurotiopsis  Gayoni. 
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When  this  is  added  to  a  solution  of  maltose,  the  sugar  is  fermented 
without  any  appreciable  formation  of  glucose.  But  the  glucose  is 
probably  fermented  as  quickly  as  it  is  formed ;  and  in  a  mixture  of 
maltose  and  glucose,  the  latter  increases  for  a  time  in  quantity  as  the 
fermentation  proceeds. 

BouRQUELOT  points  out  that  this  is  always  the  case  with  moulds; 
maltose,  like  cane  sugar,  is  not  directly  fermentable  with  yeast, 
but  is  first  converted,  by  a  soluble  ferment  secreted  by  the  organism, 
into  glucose,  a  statement  recently  confirmed  by  E.  Fischer. 

W.  D.  H. 

Action  of  Friedlander's  Pneumococcus  on  Sugars.  By  L:6on 
Grimbert  (J.  Fharm.,  1895,  [6],  2,  529— 533).— The  author  worked 
with  Pneumococcus  emanating  from  the  Pasteur  Institute,  and  having 
all  the  characters  attributed  to  Friedlander's  Fneumococcus,  using  for 
medium  a  solution  containing  3  parts  of  fermentable  sugar,  2  parts  of 
dry  peptone,  and  100  parts  of  water,  to  which  pure  calcium  carbonate 
was  added,  the  whole  sterilised,  and,  after  seeding,  maintained  at  a 
constant  temperature  of  36°.  The  results  obtained  are  set  forth  in 
the  following  table,  the  weights  being  per  cent,  of  the  sugar  used. 


Days  fer- 

Ethylic 

Acetic 

Lactic 

Succinic 

menting. 

alcohol. 

acid. 

acid. 

acid. 

Glucose  

30 

trace 

11-06 

58  -46 

none 

Galactose 

10 

7-66 

16-60 

53-33 

j> 

Arabinose    .... 

69 

none 

36-13 

49-93 

)) 

Mannitol 

38 

11-40 

10-60 

36-63 

>j 

Glycerol 

30 

16-66 

19-70 

45-53 

Saccharose  .... 

60 

trace 

29-53 

+ 

+ 

Lactose 

24) 

16-66 

30-66 

trace 

26-76 

Maltose 

68 

trace 

35-53 

+ 

+ 

Dextrin 

12 

mixed  with  higher 
alcohols 

10-13 

none 

13-96 

Dulcitol 

5 

29-33 

9-46 

21-63 

Potato 

68 

none 

+ 

>j 

+ 

The  sign  +  indicates  that  both  acids  were  present,  but  could  not 
be  determined ;  no  formic  acid  was  observed  in  any  case.  It  is 
interesting  to  note  that  mannitol  gives  lactic  acid,  whilst  its  isomeride 
dulcitol  yields  succinic  acid,  that  the  C12  sugars  give  both  lactic  and 
succinic  acids,  &c.,  &c.  Attention  is  drawn  to  the  fact  that  these 
results  differ  considerably,  both  in  the  character  of  the  products  and  the 
activity  of  the  organism,  from  those  obtained  by  Frankland,  Stanley, 
and  Frew  (Trans.,  1891,  59,  253 — 270),  which,  it  is  suggested,  points 
to  there  being  at  least  two  forms  of  Fneumococcus  (Friedliinder)  mor- 
phologically similar,  but  differing  considerably  in  their  fermentative 
actions ;  a  cultivation  in  glycerol  with  chalk  will  determine  which  of 
the  two  any  future  worker  may  be  dealing  with.  D.  A.  L. 

Nature  of  Fermentative  Changes  in  Natural  and  Polluted 
Waters,  and  in  Artificial  Solutions,  as  indicated  by  the  Com- 
position of   the   Gases   in   Solution.     By  Waltei:   E.   Adeney 
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(Trans.  Boyal  Vuhlin  Society,  New  Series,  5,  Part  XI). — The  author 
has  described  in  this  communication  a  method,  and  special  apparatus, 
for  studying,  quantitatively,  the  changes  in  composition  of  the  dis- 
solved gases  in  liquids,  which  may  accompany  fermentative  changes 
in  the  same. 

Experimental  results  are  given  in  the  paper  to  show  that  for  this 
purpose  water  solutions  can  be  preserved  completely  out  of  contact 
with  air  for  long  periods,  extending  to  as  much  as  a  year,  without 
suffering  appreciable  loss  of  or  gain  to  the  gases  they  hold  in  solution, 
either  by  escape  of  gas,  or  by  access  of  air,  by  simply  keeping  them 
in  bottles  completely  filled  and  carefully  stoppered  with  glass  stoppers, 
the  bottles  themselves  being  kept  immersed  neck  downwards,  in  dis- 
tilled water  in  large  glass  vessels  which  are  covered  with  glass  plates. 

The  method  of  experiment  has  been  modified,  according  as  it  had 
been  desired  to  observe  the  total  changes  in  composition  of  the  dis- 
solved gases  during  a  complete,  or  a  partial,  aerobic  fermentation,  or  to 
study  the  changes  which  occur  progressively  during  an  aerobic 
fermentation  from  commencement  to  completion,  at  intermediate 
stages. 

To  effect  the  first  purpose,  a  strong  solution  of  a  polluted  water,  or 
of  organic  and  inorganic  substances,  of  known  strength  and  composi- 
tion, in  either  of  which  the  quantities  of  fermentable  matters  might 
be  regarded  as  in  decided  excess  relatively  to  that  of  the  dissolved 
oxygen  therein,  has  been  taken  as  the  basis  of  a  number  of  gradually 
increasing  dilutions  with  good  tap- water,  or  when  necessaiy,  with  pure 
water.  In  this  way,  a  series  of  dilutions,  gradually  decreasing  in 
strength,  of  the  solution  under  experiment  has  been  obtained,  and 
the  changes  in  composition  of  the  dissolved  gases  during  fermentation, 
have  been  determined  in  each. 

The  results  which  have  followed  indicate,  quantitatively,  the 
changes  which  have  occurred  during  the  fermentation  of  the  sub- 
stances therein,  under  the  varying  conditions,  from  those  in  which  the 
fermentable  matters  were  in  excess,  to  that  in  which  the  dissolved 
oxygen  was  in  excess. 

To  eifect  the  second  purpose,  a  large  quantity  of  a  strong  solution 
of  a  polluted  water,  or  of  an  artificial  solution  of  known  strength 
and  composition,  and  occasionally  one  or  two  dilutions  thereof,  have 
been  employed.  These  have  been  allowed  to  ferment  for  a  sufiicient 
period,  and  the  accompanying  changes  in  composition  of  the  dissolved 
gases  have  been  determined.  The  portion  of  the  solution  remaining  from 
this  operation  has  been  again  aerated,  and  allowed  to  ferment  for  a 
further  period,  and  the  products  of  the  fermentation  again  estimated. 
These  operations  have  been  repeated  until  the  fermentation  has 
reached  a  desired  stage,  or  has  been  completed.  In  this  way,  it  has 
been  possible  to  examine  the  products  of  fermentation,  as  it  has 
gradually  proceeded  step  by  step,  from  commencement  to  completion, 
under  well  defined  conditions. 

By  the  method  thus  briefly  outlined,  it  has  been  possible  to  study 
fermentations  carried  on  under  continued  aerobic  conditions  in  all 
parts  throughout  the  mass  of  the  fermenting  liquid,  from  commence- 
ment to  completion,  or  to  any  desired  intermediate  stage. 
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In  all  the  experiments  recorded  in  this  paper  the  changes  in  com- 
position of  the  inorganic  nitrogenous  substances  present  in  the  solu- 
tion employed,  which  have  occurred  during  fermentation,  have  been 
determined  in  addition  to  the  changes  in  composition  of  the  dissolved 
gases. 

The  following  conclusions  have  been  drawn  by  the  author  from 
the  experiments  recorded  in  this  paper. 

1.  That  the  method  and  apparatus  described  in  the  paper  for 
preserving  natural  waters,  or  artificial  solutions,  out  of  contact  with 
air,  and  for  analysing  the  gases  in  solution  in  them  before  and  after 
keeping,  are  capable  of  yielding  very  accurate  results,  and  that  the 
method  is  not  attended  with  any  great  experimental  difficulties. 

2.  That  observations  of  the  changes  in  composition  of  the  gases  in 
solution,  which  take  place  during  the  course  of  fermentation  in  the 
presence  of  mixed  organisms,  under  the  conditions  described,  when 
made  in  conjunction  with  an  examination  of  the  changes  which 
simultaneously  occur  in  the  organic  and  inorganic  nitrogenous  sub- 
stances in  the  water,  are  productive  of  extremely  important  results, 
and  are  necessary  if  it  be  desired  to  investigate  completely  the 
chemical  changes  which  accompany  such  fermentations. 

8.  That  with  the  aid  of  such  observations  it  is  possible  to  study 
the  various  chemical  changes  which  take  place  progressively  during 
the  fermentation,  within  certain  well  defined  conditions,  of  any  fer- 
mentable substance  or  substances,  from  commencement  to  completion 
at  any  intermediate  step  desired. 

4.  That  it  hence  becomes  possible  to  demonstrate  that  the  fer- 
mentation of  substances  under  aerobic  conditions,  and  in  the  presence 
of  the  organisms  usually  present  in  water,  takes  place  progressively 
in  two  distinct  stages  :  (1)  that  in  which  the  organic  substances  are 
completely  broken  down,  the  carbon  and  nitrogen  being  largely  con- 
verted into  carbonic  anhydride  and  ammonia,  a  little  organic  matter 
remaining  as  such,  but  in  an  altered  form ;  and  (2)  that  in  which 
ammonia  is  oxidised  to  nitrous  or  nitric  acids,  or  both. 

5.  That  the  first  stage  of  fermentation  must  be  complete  before  the 
second  stage  can  set  in. 

6.  That  the  organic  substances  which  result  as  products  of  the 
first  stage  of  fermentation,  may  undergo  further  change  during  the 
subsequent  stage,  and  give  rise  to  the  formation  of  carbonic  annydride 
and  possibly  also  to  nitric  acid. 

7.  That  peaty  matters  when  present  alone  in  a  water  undergo  very 
slow  change,  but  when  present  with  ammonium  compounds  in  a 
water,  they  readily  undergo  fermentation  together  with  the  ammonium 
compounds,  just  as  the  organic  matters,  which,  as  above  stated,  are 
formed  during  the  first  stage  of  fermentation  of  animal,  vegetable,  or 
artificial  organic  substances,  do  during  the  after-fermentation  of 
ammonium  compounds  which  may  have  been  also  formed  thereby,  or 
which  may  have  been  previously  present  or  added. 

8.  That  the  above-mentioned  fermented  organic  matters,  and  also 
peaty  matters,  appear  to  determine  the  nitric  fermentation  of  ammonia^ 
since  in  their  complete  absence,  similar  organisms  being  present,  only 
nitrous  acid  i^  obtained. 
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9.  That  during  the  intermediate  stages  of  a  fermentation  of  mixed 
peaty  matters  and  ammonium  compounds,  various  interchanges 
between  the  two  appear  to  take  place,  the  character  and  extent 
of  which  apparently  depend  on  the  relative  quantities  of  peaty 
matters,  ammonia,  and  dissolved  oxygen  present,  and  also  on  the 
character  of  the  peaty  matters  themselves,  whether  they  have  been 
freshly  formed,  or  have  undergone  any  previous  fermentative 
changes. 

10.  That  in  the  presence  of  small  quantities  of  peaty,  or  other 
fermented  organic  matters,  carbonic  anhydride  and  ammonia  may 
become  "fixed"  during  fermentation,  in  appreciable  quantities,  no 
doubt,  from  Winogradsky's  researches,  to  form  organic  matter. 

11.  That  the  formation  of  1  part  by  weight  of  nitrous  nitrogen 
during  the  fermentation  of  ammonia,  in  the  complete  absence  of 
organic  matter,  is  attended  by  the  consumption  of  about  4'2  parts  by 
weight  of  oxygen. 

12.  That  for  similar  volumes  of  oxygen  consumed,  the  quantity  of 
nitrogen  oxidised  during  the  fermentation  of  ammonia  is  distinctly 
greater,  in  the  presence  of  peaty  or  other  fermented  organic  matters, 
than  in  their  absence. 

13.  That  for  similar  volumes  of  atmospheric  oxygen  consumed,  the 
quantities  of  carbonic  anhydride  and  of  ammonia  "fixed"  are  also 
more  appreciable  in  the  presence  of  those  organic  matters,  than  in 
their  absence. 

14i.  That  the  observed  facts  in  reference  to  nitrification  may  be 
summarised  as  follows. 

(a.)  The  nitrous  organisms  of  soil  thrive  in  inorganic  solutions 
containing  ammonia. 

(b.)  The  nitric  organisms  of  soil  are  gi'adually  killed,  or  lose  their 
vitalit}^,  in  organic  solutions  containing  ammonia. 

(c.)  The  nitric  organisms  of  soil  thrive  in  inorganic  solutions 
containing  nitrites. 

(d.)  The  nitrous  organisms  cannot  oxidise  nitrites  to  nitrates  in 
inorganic  solutions. 

(e.)  The  presence  of  peaty  or  humus  matters  appears  to  preserve 
the  vitality  of  nitric  organisms  during  the  fermentation  of  ammonia, 
and  establishes  conditions  whereby  it  is  possible  for  the  nitric 
organisms  to  thrive  simultaneously  in  the  same  solution  with  the 
nitrous  organisms. 

Query — Is  it  possible  for  either  the  nitrous,  or  nitric,  or  other 
organisms  to  separately  set  up  the  complete  oxidation  of  ammonia  to 
nitric  acid,  in  the  presence  of  peaty  or  humus  matters  ? 

15.  That  by  determining  the  changes  in  the  composition  of  the 
dissolved  gases,  and  in  that  of  the  organic  and  inorganic  nitrogen 
compounds,  which  accompany  fermentation  in  natural  and  polluted 
waters,  it  is  possible  not  only  to  differentiate  easily  fermentable  from 
diflficultly  fermentable  substances  present  in  them,  but  to  approxi- 
mately estimate  their  quantity. 

16.  That  such  determinations  are  of  very  great  value  in  the  case 
of  polluted  waters,  because,  in  addition  to  affording  very  accurate 
estimations  of  the  total  quantities  of  fermentable  matters  in  them,  in 
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terras  of  the  exact  volume  of  atmospheric  oxygen  necessary  for  their 
complete  fermentation,  it  is  possible  by  proper  examination  to 
determine  what  fraction  of  such  volume  is  required  for  the  first  stage 
of  fermentation,  and  what  fraction  for  the  second — distinctions  of  the 
utmost  importance  in  considering  the  technical  aspect  of  the  question 
of  the  pollution  of  rivers. 

A  number  of  experiments  on  the  fermentation  of  pure  urea,  unmixed 
with  any  other  fermentable  organic  substance  of  any  kind,  are  also  quoted, 
the  results  of  which  show  that  the  fermentation  of  this  substance 
is  apparently  anomalous.  Thus,  from  the  earliest  stage  of  fermenta- 
tion of  a  very  strong  solution  of  pure  urea,  aerobic  conditions  being 
established  throughout  the  mass  of  the  solution,  nitrous  acid,  in  addition 
to  ammonia,  was  formed,  the  proportion  of  nitrous  to  ammoniacal 
nitrogen  being  as  1  :  4.  The  author  believes,  however,  that  the 
chemical  changes  which  result  in 'this  case  in  the  formation  of  nitrous 
acid  are  not  analogous  to  those  attending  the  formation  of  that 
substauce  during  the  fermentation  of  ammonia,  but  rather  to  those 
attending  the  formation  of  fermented  organic  matters  during  the  first 
stage  of  their  fermentation,  the  nitrogen  in  the  case  of  urea  taking 
the  place  of  the  carbon  in  a  more  highly  carbonated  organic  com- 
pound. 

The  author  points  out  that  a  new  term  is  required  to  designate  the 
process  of  the  first  stage  fermentation,  described  in  the  paper,  which 
organic  substances  undergo,  and  proposes  to  employ  the  term  "  bac- 
teriolysis "  for  the  purpose,  and  to  reserve  that  of  nitrification  to 
describe  the  fermentation  of  ammonium  compounds.         W.   E.  A. 

Effect  of  Alkaloids  on  the  Germination  of  Seeds.  By 
Ugolino  Mosso  {An7i,  Agr.,  1895,  21,  544  ;  from  Arch.  ital.  Biol.,  21, 
231). — In  experiments  with  the  seeds  of  l*haseolus  multijlorus  it  was 
found  that  cocaine  and  atropine*  (001  per  cent.),  strychnine  (0*05  per 
cent.),  morphine  (O-OOl  per  cent.),  and  atropine*  (0-0005  per  cent.) 
assist,  whilst  more  concentrated  solutions  retard,  germination. 
Caffeine  (salicylate)  was  not  favourable  owing,  perhaps,  to  the  pres- 
ence of  salicylic  acid.  According  to  the  amount  given,  it  seems  that 
alkaloids  exercise  a  narcotic  or  a  stimulating  effect  on  plants  as  well  as 
on  animals.  N.  H.  J.  M. 

Philothion  and  Laccase  in  Germinating  Seeds.  By  Joseph 
DE  Rey-Pailhade  (Gompt.  rend.,  1895,  121,  1162— 1164).— Some  ger- 
minating seeds,  such  as  beans,  peas,  chick-peas,  white  lupins,  haricots, 
soja,  wheat,  maize,  chestnut,  Indian  chestnut,  maple,  and  ginkgo, 
contain  both  philothion  and  laccase ;  others,  such  as  pine  kernels, 
contain  philothion  and  no  laccase,  whilst  a  third  group,  including 
castor-oil  seeds,  radish,  gourd.  Marvel  of  Peru,  bind-weed,  and  potato 
tubers  contain  laccase,  but  not  philothion,  and  a  fourth  group  (acorn, 
laurel)  contains  neither,  or  only  minute  traces,  of  these  compounds. 

When  the  seeds  contain  laccase,  this  substance  is  present  before 
absorption  of  water  has  taken  place  ;  but  the  quantity  increases  con- 
tinuously as  germination  progresses.     Philothion,  on  the  other  hand, 

*  One  of  these  should  probably  be  nicotine,  which  was  also  one  of  the  compounds 
experimented  with. 
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is  found  in  very  small  quantity  in  the  dry  seeds,  and  is  concentrated 
in  the  embryo ;  it  becomes  more  abundant  after  the  seeds  have  been 
moistened,  but  disappears  after  a  few  days. 

Under  the  combined  action  of  laccase  and  oxygen,  philothion  oxi- 
dises i^apidly,  with  production  of  carbonic  anhydride ;  but  laccase 
alone  has  no  action  on  it,  and  in  presence  of  oxygen  alone,  it  oxidises 
very  slowly.  It  follows  that,  under  the  influence  of  laccase,  philo- 
thion combines  rapidly  with  free  oxygen,  and  produces  carbonic 
anhydride,  thus  contributing  to  the  respiration  of  the  seeds. 

0.  H.  B. 

Distribution  of  Boric  acid  in  Nature.  By  Henky  Jay  (Compf. 
rend.,  1895,  121,  896— 899).— The  author  has  applied  the  method 
previously  described  (this  vol.,  ii,  7Q)  to  the  detection  and  estimation 
of  boric  acid  in  various  products  of  vegetable  origin.  Wines  contain 
from  0'009  gram  to  0'033  gram  per  litre,  the  mean  being  0*017  to 
0*023  per  litre.  The  ash  of  wine  contains  from  4*7  to  16*5  grams  per 
kilo.,  the  average  being  from  8  to  12  grams.  The  ash  of  the  mare 
contains  from  1*4  to  3*5  grams  per  kilo.,  the  average  being  2*4  to  2*7 
grams.  The  quantity  in  the  ash  of  vine  leaves  is  only  about  0*7  gram 
per  kilo. 

Examination  of  a  large  number  of  fruits,  leaves,  &c.,  leads  to  the- 
result  that  the  ashes  of  fruits,  whether  fleshy  or  stony,  contain  from 
1*5  to  6*4  grams  of  boric  acid  per  kilo. ;  in  the  ash  of  seaweeds,  plantain 
leaves,  chrysanthemum  flowers,  and  onions,  the  quantity  varies  from 
2*1  to  4*6  grams  per  kilo.  Graminece  and  certain  fungi,  on  the  other 
hand,  absorb  very  little  boric  acid  from  the  soil,  and  their  ashes 
contain  not  more  than  05  gram  per  kilo.  The  acid  can  also  be 
recognised  in  the  ashes  of  many  coals,  and  many  specimens  of  sea 
salt,  and  also  in  minute  quantities  in  some  river  and  spring  waters. 

The  milk  and  the  blood  of  the  cow,  mare,  and  sheep  contain  no 
recognisable  quantity  of  boric  acid  even  in  the  ash  from  1  kilo.,  but 
the  urine  of  a  cow  contained  00086  gram  per  litre,  and  the  urine  of 
a  horse  0*0075  gram  per  litre.  It  seems,  therefore,  that  when  borie 
acid  is  introduced  in  small  quantities  into  the  stomachs  of  animals,  it 
is  not  assimilated,  but  is  eliminated  with  the  urine  and  the  other 
excretions.  C.  H.  B. 

Hydrogen  Cyanide  in  Pangium  Edule  Reinlw.  By  M.  Trel  i? 
{Eec.  Trav.  CJnm.,  1895,  14,  276— 280).— The  author  shows  that  the 
hydrogen  cyanide  in  Pangium  edule  is  not  one  of  the  substances  which 
afterwards  go  to  form  the  proteid  matter. 

The  formation  of  this  hydrogen  cyanide  does  not  appear  to  be 
directly  affected  by  light,  but  there  is  apparently  a  definite  relation- 
ship between  its  formation  and  the  assimilation  of  carbon.  In  this^ 
connection,  the  author  states  that  the  presence  of  carbohydrates,  and 
also  of  certain  inorganic  substances  taken  fi:om  the  soil,  is  an  indis- 
pensable condition  for  the  formation  of  the  acid  in  question.  As. 
regards  the  carbohydrates  in  the  leaves  of  the  plant,  the  author  proves 
the  presence  of  a  reducing  sugar,  which  yields  phenylglucosazone,  and 
which  is,  therefore,  probably  glucose  or  fructose. 

In  conclusion,  the  author  considers  that  hydrogen  cyanide  is  not 
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merely  the  first  recognisable  nitrogenous  organic  substance,  but 
is  absolutely  the  first  nitrogenous  organic  compound  to  be  formed, 
and  that  by  its  means  amides,  which  play  so  important  a  part  in 
vegetable  physiology,  may  readily  be  formed.  In  support  of  this 
view,  it  is  shown  that  hydrogen  cyanide  occurs  in  numerous  families 
of  plants  not  at  all  related  to  Pangiura.  J.  J.  S. 

Met  hylic  Salicylate  and  Salicylic  acid  in  the  Root  of  Poly- 
gala  of  Virginia.  By  August  ScHNEE(iAxs  (/.  Pharm.,  1895,  [6], 
2,  452 — 453). — Polygala  root  is  found  to  contain  0*01  per  cent,  of 
methylic  salicylate  and  0'06  per  cent,  of  free  salicylic  acid  ;  the 
latter  is  readily  detected  by  twice  extracting  5  or  10  grams  of  the  dried 
roots  with  ether,  filtering,  evaporating,  treating  the  residue  with  water, 
and  testing  with  ferric  chloride.  D.  A.  L. 

Accumulation  of  Sugar  in  the  Root  of  the  Beet.  By  L^ox 
^Iaquexne  (Compt.  re?id.,  1895,  121,  834—837). — No  explanation  has 
hitherto  been  advanced  of  the  fact  that  the  carbohydrates  elaborated 
by  the  chlorophyllous  cellules  travel  by  diffusion  into  the  root,  but  do 
not  subsequently  travel  back  to  the  leaves  by  a  similar  process.  It 
is  known,  however,  that  the  carbohydrates  take  the  form  of  reducing 
sugars  when  they  ascend  in  the  plant,  and  of  saccharose  when  they 
descend.  The  author  regards  the  phenomenon  as  one  conditioned  b}'- 
osmotic  equilibrium ;  if  two  cellules  are  in  communication  with  one 
-another,  and  one  contains  reducing  .sugars,  and  the  other  saccharose, 
then,  in  accordance  with  well-known  laws,  they  will  exchange  con- 
tents. If,  however,  the  two  cellules  are  those  of  a  living  beetroot, 
since  the  carbohydrates  can  only  exist  in  one  in  the  form  of  reducing 
sugars,  and  in  the  other  in  the  form  of  saccharose,  equilibrium  will 
never  be  established,  although  the  circulation  of  water  will  continue. 
Since  osmotic  pressures  are  inversely  as  the  molecular  weights,  it  is 
essential  to  equilibrium  that  the  concentration  of  the  saccharose  solu- 
tion be  double  that  of  the  reducing  sugars  ;  if,  therefore,  by  reason  of 
assimilation,  the  osmotic  pressure  in  the  leaves  increases,  the  principles 
elaborated  will  travel  towards  the  root,  and  take  the  form  of  saccha- 
rose;  if  the  pressure  in  the  leaves  diminishes,  the  saccharose  in  the 
root  will  split  up  and  travel  into  the  leaves.  Cryometric  measure- 
ments show  that  the  osmotic  pressures  of  the  juice  of  the  leaves  and 
the  juice  of  the  root  are  practically  identical,  although  that  of  the 
leaves  is  generally  slightly  lower  than  the  other,  the  difference  being 
of  the  same  order  as  that  which  usually  exists  between  the  soil  and 
the  atmosphere. 

The  author  states,  as  a  general  principle  of  vegetable  physiology, 
the  law  that  any  proximate  principle  can  accumulate  if  its  formation 
lesults  in  a  reduction  of  osmotic  pressure.  For  this  reason,  the  prin- 
ciples that  do  accumulate  are  always  of  a  highly  condensed  character. 

C.  H.  B. 

Toxicity  of  Copper  Salts.  By  W.  0.  Alexander  Tschirch 
(Ann.  Agron.,  1895,  21,  544;  from  Uhem.  Zeit.,  1894,  18,  No.  102).— 
-Contrary  to  what  is  usually  supposed,  copper  is  not  poisonous  to 
plants.    Whilst  the  sulphate,  nitrate,  and  chloride  are  coi-rosive,  plants 
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take  ap  copper  without  injury  from  soils  containing  insoluble  copper 
compounds.  Haricots  grow  better  in  nutritive  solutions  to  which 
006  per  cent,  of  copper  oxide  was  added,  than  in  absence  of  copper. 

Frank  and  Krueger  (Ann.  Agron.,  1895,  21,  42)  showed  that  the 
copper-lime  preparation  had  a  beneficial  effect  on  the  development  of 
potatoes.  N.  H.  J.  M. 

Transformations  which  Nitrogen  undergoes  in  the  Soil.  Bv 
A.  Pagnoul  {Ann.  Agron.,  1895,  21,  497—501).  Effect  of  Carbon 
Bisulphide  and  of  Horse  Dung  on  Denitrification.  By  Pikrri: 
P.  Deh^eain  (ihid.,  501 — 508). — Six  pots  of  soil  (25  kilos,  each)  con- 
taining superphosphate  (20  grams)  and  potassium  chloride  (20  grams) 
were  further  manured  as  follows:  A,  sodium  nitrate  (80  grams)  ;  B, 
the  same  as  A  with  the  addition  of  horse  dung  (500  grams)  ; 
C  same  as  B  with  the  addition  of  carbon  bisulphide  (50  c.c).  The 
soil  of  these  pots  was  kept  bare  from  24th  May  to  21st  June,  when 
grass  was  sown  ;  the  grass  was  cut  23rd  July  and  23rd  August.  A 
similar  set  of  pots  a,  h,  and  c,  where  sown  with  white  mustard.  The- 
following  amounts  of  grass  (A.  B,  C)  and  of  white  mustard  {a,  h,  c) 
were  obtained  (in  grams). 


A. 

B. 

C. 

a. 

I. 

c. 

L84 

251 

207 

234 

357 

283 

There  was  no  denitrification  under  the  influence  of  the  organic^ 
manure,  as  was  indicated  by  Wagner's  recent  experiments  (/.  Agric. 
prat,  25th  August,  1895).  Two  other  sets  of  experiments  were  made 
similar  to  the  above,  except  that  ammonium  sulphate  (25  grams) 
was  substituted  for  nitrate.  The  total  amount  of  grass  (D,  E,  F) 
and  of  mustard  (rZ,  e,  /)  were  : — 


D. 

E. 

F. 

d. 

e. 

.f- 

182 

190 

179 

69 

229 

147 

The  following  table  shows  the  amount  of  nitrogen  (milligrams  per 
cent,  in  soil)  as  ammonia,  as  nitrites,  and  as  nitrates  at  different 
dates  in  the  fallow  and  grass  experiments  (D,  E,  and  F).  The 
results  with  mustard  (c?,  e,  /)  are  also  given  in  the  paper. 


D.  Am2S04  alone. 

E.  Am2S04  -h  dung. 

F.  AnigSOj  +  dung 
+  CS2. 

Dates. 

N.  in  soil  as 

N.  in  soil  as 

N.  in  soil  as 

HNO3. 

HNO2. 

NH,. 

HNO3. 

HN02. 

NH3. 

HNO3. 

HNOo. 

NH,. 

24th  May  . 
11  lb  June. 
21st  June  . 
8tli  July . . 

2-77 
14-95 
18-76 
11-89 

1-26 
13  -00 
23-11 

0-12 

39  -37 
2-47 
1-54 
0-63 

4-16 
15-41 

22-08 

13--;  9 

1-15 
10-05 
15-52 

0-14 

33  00 
2-55 
0  69 
0-63 

trace 
15  -53 

0-04 
0-08 
0-84 
6-75 

50-40 

36  -85 

28-14 

0-67 
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la  these  experiments,  there  is  again  no  evidence  of  denitrification 
under  the  influence  of  the  organic  manure.  In  experiment  F  (with 
carbon  bisulphide),  nitrification  was  suspended  for  a  considerable 
time.  In  comparing  the  results  obtained  with  nitrate  and  with 
ammonium  sulphate  respectively,  it  is  seen  that  nitrate  was  the  more 
eflBcacious,  both  with  grass  and  with  mustard. 

As  regards  the  effect  of  carbon  bisulphide  in  checking  nitrification, 
Deherain  calls  attention  to  Girard's  experiments  {Ann.  Agron., 
1894,  20,  478)  with  beet,  and  points  out  that  great  loss  of  nitrogen 
(through  drainage)  may  be  prevented  or  diminished  by  hindering 
nitrification  in  this  manner;  the  following  year  nitrification  would 
be  energetic  and  produce  large  crops.  The  different  results  obtained 
hy  Pagnoul  and  by  Wagner  respecting  the  denitrifying  effect  of  horse 
dung  may  possibly  be  due  to  the  horses  having  been  differently  fed, 
and  on  the  consequent  difference  m  the  nature  of  the  micro-organisms 
present  in  the  faeces.  Thus,  according  to  Breal  (Ann.  Agron.,  18, 
181)  leguminous  plants  reduce  nitrites  less  vigorously  than  grami- 
neous plants,  so  that  the  fasces  of  a  horse  fed  with  oats  and  lucerne 
hay  with  a  little  straw  would  reduce  nitrates  more  readily  than  if 
gramineous  hay  and  much  straw  had  been  given  in  addition  to  oats. 

N.  U.  J.  M. 

Action  of  Sodium  Chloride  and  Nitrate  and  of  Phosphates 
on  the  Solubility  of  the  Potassium  of  the  Soil.  By  Napoleone 
Passekini  (Ann.  Agron.,  1895,  21,  494 ;  from  Atti.  R.  Accad.,  1894,  75, 
15). — Soil,  in  quantities  of  500  grams,  to  which  sodium  chloride, 
mono-  and  tri-calcium  phosphates,  and  sodium  nitrate,  respectively, 
(20  grams  each)  had  been  added,  was  kept  in  glass  pots  for  six 
months,  one  set  being  kept  damp,  another  dry.  The  soil  contained 
K2O  =  1'23  per  cent.  At  the  end  of  the  experiment,  each  pot  of  soil 
was  extracted  with  1  litre  of  boiling  water.  The  moist  soil  treated  with 
sodium  chloride  yielded  0"183  gram  of  soluble  potash  more  than  soil 
without  the  addition  of  salt,  whilst  in  the  case  of  the  dry  soil  (with 
NaCl)  there  was  an  excess  of  0'072  gram  of  soluble  potash.  Sodium 
chloride  also  caused  greater  solubility  of  lime  and  magnesia. 

Monocalcium  phosphate  rendered  soluble  0*0125  gram  of  potash  in 
the  damp  soil,  and  O'OIO  gram  in  the  dry.  Tricalcium  phosphate 
had  no  appreciable  effect.  The  effect  of  sodium  nitrate  was  to  give 
an  excess  of  potash  =  0'143  gram  in  the  damp,  and  009 7  gram  in 
the  dry  soil,  and  to  very  much  increase  the  solubility  of  the  lime 
and  magnesia  in  the  soil. 

It  is  generally  useless  to  manure,  with  potash,  soils  which  receive 
sodium  nitrate  and  superphosphate.  N.  H.  J.  M. 

Analysis  of  the  Soil  by  Plants.  By  G.  Lechartier  (Gompt 
rend.,  1895,  121,  866 — 870). — Although  the  quantities  of  various 
inorganic  compounds  absorbed  by  plants  from  the  soil  depend  on  the 
nature  of  the  plant  and  the  composition  of  the  soil,  the  proportion  of 
each  substance  so  absorbed  must  not  fall  below  a  certain  minimum 
amount  necessary  to  the  normal  growth  of  the  particular  plant.  The 
author's  previous  researches  on  the  Jerusalem  artichoke  have  shown 
that  a  comparison  between  the  composition  of  normal  leaves  and  that 
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of  leaves  wliicli  have  changed  prematurely,  gives  definite  and 
valuable  information  as  to  the  constituent  that  is  wanting  in  the  soil 
in  an  assimilable  form.  Some  new  experiments  with  lucerne  lead  to  the 
same  conclusion.  A  crop  was  grown  for  several  years  in  succession  on 
a  field,  parts  only  of  which  received  potash  manures  at  two  different 
times,  and  it  was  found  that  as  the  potassium  in  the  soil  was  used 
Tip,  the  lucerne  became  much  thinner,  the  separate  plants  much  lower 
in  height,  and  the  leaves  smaller,  yellowish,  and  in  part  discoloured. 
So  far  as  the  proximate  composition  of  the  organic  portion  of  the 
plant  is  concerned,  the  different  crops  showed  no  practical  differences. 
The  inorganic  constituents  of  the  plants  with  normal  development, 
varied  between  the  limits  already  known,  and  the  composition  of  the 
separate  plants  on  each  plot  was  remarkably  constant.  Further,  the 
plants  which  changed  prematurely  did  not  differ  appreciably  from 
the  normal  plants  in  the  proportions  of  calcium,  magnesium,  phos- 
phoric acid,  or  sulphuric  acid  which  they  contained,  but  the  propor- 
tion of  potassium  in  the  atrophied  plants  was  only  half  that  in  the 
normal  plants,  and  was  in  fact  reduced  from  1"567  per  cent,  of 
potassium  oxide  in  the  dried  plant  to  0*742  per  cent.  This  last 
quantity  may  be  regarded  as  a  minimum  proportion  below  which  the 
lucerne  ceases  to  grow  in  a  normal  maaner.  C.  H.  B. 

Field  Experiments  [with  Wheat  and  Barley]  at  Grignon  in 
1895.  By  Pierre  P.  Deh^eain  (Ann.  Agron.,  1895,  21,  545—565; 
compare  Abstr.,  1895,  ii,  179).) — In  the  north,  where  farmyard 
manure  and  commercial  manures  are  largely  employed,  the  rotation 
is  generally  reduced  to  two  courses,  wheat  and  beet,  with  lucerne 
occasionally ;  in  some  parts  where  beet  is  replaced  by  mangel-wurzel 
or  potatoes,  and  barley  and  clover  are  included  in  the  rotation,  it  is 
found  advisable  to  grow  wheat  after  roots  (manured),  or  else,  as  in 
the  Norfolk  rotation,  in  the  fourth  course  after  the  leguminous  crop. 
Both  after  well  manured  roots  and  after  Leguminoseae,  very  good 
crops  of  wheat  are  obtained,  but  it  may  be  advisable  to  apply  a  little 
sodium  nitrate,  and  perhaps  also  superphosphate  in  the  spring;  and 
attention  is  again  drawn  to  the  great  benefit  derived  by  careful  pre- 
paration of  the  soil,  by  which  nitrification  is  much  increased. 

The  field  experiments  now  described  are  a  continuation  of  the 
earlier  ones;  different  varieties  of  wheat  were  employed  and  the 
manuring  and  treatment  of  the  soil  were  varied.  The  results  are 
given  in  full  in  tables. 

Australian  wheat,  without  direct  manure,  yielded  40  metric 
quintals  of  grain  per  hectare,  both  after  beet  and  after  potatoes, 
whilst  two  other  varieties  (SchoUey  and  Porion)  gave  much  smaller 
yields,  even  when  they  received  sodium  nitrate  in  small  quantity. 
When  Australian  wheat  succeeded  a  leguminous  crop,  the  yield  was 
only  an  average  one,  even  with  direct  manuring  in  addition  to  the 
residue  left  by  the  leguminous  plant. 

The  application  of  nitrate  had  a  remarkably  slight  effect  on  the 
crops,  and  this  is  supposed  to  be  due  to  the  active  nitrification 
rendering  such  application  superfluous.  The  temperature  from 
October  to  December  had  been  relatively  high.  N.  H.  J.  M. 
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Employment  of  Quicklime  in  the  Cultivation  of  Legumi- 
nosese.  By  August  Salfeld  (Ann.  Agron.,  1895,  21,  535—536;  from 
deut.-landiu.  Presse,  1894,  21,  785). — A  poor  sandy  soil,  for  a  long" 
time  cultivated,  and  well  manured  with  kainite  and  basic  slag  in 
1898,  was  divided  into  two  halves,  to  one  of  which  quicklime  (2000 
kilos,  per  hectare)  was  applied  in  the  summer,  to  the  other  marl  (con- 
taining a  corresponding  amount  of  lime).  The  following  February 
(1894)  some  plots  were  inoculated  with  soil  from  old  pea  land,  and 
were  subsequently  sown  with  peas  (two  kinds).  Two  kinds  of  lentils 
and  Lathyrus  clymenum  were  also  sown,  but  for  these,  the  soil  was 
not  inoculated.  In  June,  after  frequent  rain,  the  marled  plots  were 
well  covered  Avith  green  vegetation,  whilst  the  plants  of  the  limed 
plots  were  generally  yellow.  Nodules  were  found  on  the  roots  of  the 
green  plants,  but  not  on  those  of  the  yellow  plants. 

The  following  amounts  in  kilograms  per  hectare  were  obtained. 

Pimm  sativum  Pisum  arvense.                  Lentils 

(inoculated).  (inoculated).  (not  inoculated). 

Marl 2459  2613          8P4 

Quicklime....   804  1368          173 

The  quicklime  destroyed  the  nodule  bacteria  and  should  not  be 
applied  to  soil  on  which  it  is  intended  to  grow  Leguimiiosece,  but  if 
marl  is  not  available,  the  soil  may  be  limed  for  cereals  which  precede 
Legumiiiosece ;  in  this  case  it  might  be  necessaiy  to  inoculate  the  soil. 

N.  H.  J.  M. 


Analytical    Chemistry. 


Gas  Analysis.  By  M.  Schaternikoff  and  Iwan  M.  Setschenoff 
(Zeit.  physikal.  Chem.,  1896,  18,  563 — 571). — The  authors  describe  a 
modification  of  Bunsen's  apparatus  for  eudiometric  gas  analysis, 
which  is  capable  of  speedier  and  more  accurate  measurements  than 
the  ordinary  form.  Illustrations  of  the  apparatus  are  given,  and  the 
methods  of  the  analysis  described,  whilst  examples  of  the  analysis  of 
air  show  that  the  apparatus  is  capable  of  yielding  consistent  and 
accurate  results.  L.  M.  J. 

Characteristic  Colour  Reaction  for  Chlorates.  By  Georges 
DenKtES  (/.  Pharm.,  1895,  [6],  2,  400— 402).— One  or  two  drops  of 
the  suspected  liquid  is  mixed  with  2  c.c.  of  pure  sulphuric  acid,  and 
cooled  by  immersion  and  agitation  in  cold  water;  5  drops  of  the 
resorcinol  solution  already  described  (this  vol.,  ii,  337)  is  added 
steadily,  the  tube  again  immersed  in  cold  water,  and  gently  shaken  ; 
if  the  amount  of  chlorates  in  the  solution  does  not  exceed  2  per  cent., 
a  green  coloration  is  produced,  even  with  000001  gram  of  a  chlorate, 
so  the  test  is  best  made  in  a  dilute  solution,  02  per  cent.,  for  instance. 
Nitrates,  under  similar  conditions,  give  a  feeble,  yellow  coloration. 
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changing  to  violet-red  on  heating.  The  strong  coloration  due  to  a 
nitrite  would  mask  the  chlorate  colour,  so  nitrites  must  be  removed 
by  treating  2  or  3  c.c.  of  the  solution  with  1  or  1*5  c.c.  of  ammonia, 
filtering,  supersaturating  with  acetic  acid  ;  evaporating  1  or  2  c.c.  to 
4  or  5  drops  by  boiling  in  a  tube  and  shaking,  then  adding  10  to  15 
drops  of  water,  and  treating  the  solution  as  above  with  sulphuric  acid 
and  resorcinol  solution.  Chromates,  permanganates,  &c.,  are  removed 
by  means  of  ammonium  sulphide,  and  the  solution  subsequently  super- 
saturated with  acetic  acid,  &c.,  before  testing  for  chlorates.  Iodides 
should  also  be  eliminated.  Nitrates  may  be  tested  for  by  sulphuric 
acid  and  ferrous  sulphate  in  the  solution  after  the  removal  of  the 
nitrites  with  ammonia  and  acetic  acid.  Thus  the  sulphuric  acid 
solution  of  resorcinol,  along  with  ferrous  sulphate,  permits  of  the 
detection  of  tartrates,  nitrites,  nitrates,  and  chlorates  in  the  same 
solution.  D.  A.  L. 

Estimation  of  Oxygen  in  Commercial  Copper.  By  Bertram 
Blount  (Analyst,  21,  57 — 61). — The  oxygen  in  metallic  copper  is 
generally  assumed  to  be  in  the  state  of  dissolved  cuprous  oxide,  but  a 
considerable  fraction  may  be  present  in  other  forms,  such  as  lead 
oxide,  lead  arsenate,  &c. 

After  many  trials,  tbe  author  thinks  that  the  best  process  for 
estimating  this  impurity  is  to  fuse  the  sample  in  a  current  of  pure 
hydrogen  and  weigh  the  water  produced.  The  hydrogen  is  evolved 
from  zinc  and  sulphuric  acid,  and,  after  passing  through  a  wash- 
bottle  containing  solution  of  copper  sulphate,  it  is  freed  from  moisture 
by  means  of  a  sulphuric  acid  drying  tube.  To  remove  traces  of 
oxygen,  the  gas  is  then  passed  through  a  bulb-tube  of  platinised 
asbestos,  gently  heated,  and  any  moisture  is  then  again  absorbed  in  a 
second  sulphuric  acid  tube  (calcium  chloride  should  not  be  used). 
The  gas  then  enters  a  porcelain  tube,  inside  which  is  placed  a  porce- 
lain boat  containing  10  to  15  grams  of  the  sample,  which  is  gradually 
heated  by  means  of  a  small  injector  furnace  until  the  metal  is  per- 
fectly melted. 

The  water  formed  in  this  operation  is  absorbed  in  a  weighed  sulph- 
uric acid  tube,  protected  by  a  sulphuric  acid  guard-tube.  After  the 
hydrogen  has  passed  for  another  five  minutes,  the  tube  is  discon- 
nected, the  hydrogen  is  displaced  by  a  current  of  dry  air,  and  the 
tube  is  reweighed.  L.  ]^e  K. 

Influence  of  Sulphurous  Anhydride  in  Coal  Gas  Flames 
on  Quantitative  Estimations.  By  Eduakd  Mulder  (Bee.  Trav. 
Chim.,  1895,  14,  307 — 316). — The  author  has  made  experiments  to 
determine  what  effect,  if  any,  the  sulphurous  anhydride  of  coal-gas 
flames  has  on  various  estimations.  He  comes  to  the  conclusion  that 
the  estimation  of  barium  as  barium  carbonate  is  not  affected  to  any 
appreciable  extent  in  working  at  fairly  high  tempei'atures  with  a 
platinum  crucible  which  is  kept  covered.  In  the  actual  experiments, 
the  calcined  residue,  when  treated  with  hydrochloric  acid,  gave 
traces  of  barium  sulphate,  but  these  were  too  small  to  determine 
accurately. 

VOL.  Lxx.  ii.  24 
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By  supporting  the  crucible  in  a  hole  made  in  an  asbestos  plate,  the 
author  finds  that  he  can  heat  the  crucible  at  a  fairly  high  temperature 
without  a  lid,  and  that  no  sulphurous  anhydride  will  be  absorbed. 
A  porcelain  crucible  may  also  be  substituted  for  the  platinum  one.  At 
extremely  high  temperatures,  the  platinum  becomes  porous  to  sulph- 
urous anhydride,  and  a  small  quantity  of  the  barium  carbonate  is 
decomposed  into  the  oxide  and  carbonic  anhydride,  the  former 
attacking  the  platinum. 

In  many  estimations,  better  results  are  obtained  by  heating  at  a 
moderate  temperature  for  a  long  time,  rather  than  at  a  high  tempera- 
ture for  a  short  time.  J.  J.  S. 

♦ 

Estimation  of  Selenious  and  Selenic  acids.  By  Frank  A. 
GoocH  and  A.  W.  Peikce  {ZeiL  anorg.  Chem.,  1896,  11,  249—253; 
Amer.  J.  Sci.,  [4],  1,  31 — 34). — 'In  the  estimation  of  selenious  acid 
by  distilling  it  with  potassium  iodide  and  an  acid,  according  to  the 
method  previously  described  by  Gooch  and  Reynolds  (this  vol., 
ii,  124),  a  small  quantity  of  iodine  always  remains  in  the  distillation 
flask,  and  this  necessitates  two  titrations  of  the  iodine.  To  avoid 
this  double  titration,  the  authors  proceed  as  follows.  The  selenious 
acid  is  mixed  with  a  measured  quantity  of  a  concentrated  solution  of 
potassium  iodide  which  has  been  standardised  against  arsenic  acid,  a 
solution  of  acid  potassium  arsenate  and  dilute  sulphuric  acid  is  then 
added,  and  the  mixture  distilled,  as  previously  described.  The  residue 
in  the  distillation  flask  is  neutralised  with  potassium  hydroxide,  and 
an  excess  of  a  concentrated  solution  of  potassium  hydrogen  carbonate 
added.  It  is  then  titrated  with  normal  iodine  solution.  This  gives  the 
quantity  of  iodine  equivalent  to  the  arsenious  acid,  that  is,  the  amount 
of  iodine  liberated  by  the  arsenic  acid ;  the  difference  between  this 
and  the  amount  of  iodine  originally  present  as  potassium  iodide  gives 
the  amount  of  iodine  liberated  by  the  selenious  acid.  The  results 
obtained  are  accurate. 

When  selenic  acid  is  to  be  estimated,  it  is  first  reduced  to  selenious 
acid  by  boiling  with  potassium  bromide  and  sulphuric  acid,  and  then 
the  selenious  acid  is  estimated,  as  described  above.  E.  0.  R. 

Estimation  of  Phosphoric  acid  in  Soils  by  Precipitation 
with  Molybdic  Solution,  and  Titration  of  the  Ammonium 
Phosphomolybdate.  By  C.  B.  Williams  (/.  Amer.  Chem.  Soc,  1895, 
17,  925 — 926). — The  author  recommends  the  following  process,  the 
hydrochloric  acid  extract  of  the  soil  is  obtained  by  digesting  the 
sample  in  acid  of  1'115  sp.  gr.  at  100°  for  10  hours,  the  organic 
acid  (1  per  cent,  citric  acid  and  063  per  cent,  oxalic  acid  solution) 
extracts  being  obtained  by  digesting  at  ordinary  temperature  for  five 
hours.  To  destroy  all  organic  matter  in  the  first  extract,  an  aliquot 
part  is  mixed  with  one-third  of  its  volume  of  nitric  acid  and  evapo- 
rated until  only  2 — 3  c.c.  is  left ;  in  the  second  case,  the  liquid  is 
evaporated  to  dryness  and  ignited  with  the  addition  of  nitric  acid  until 
the  organic  matter  is  completely  destroyed. 

The  residues  are  now  dissolved  and  made  up  to  convenient  volumes, 
and  portions  corresponding  with  2 — 20  grams  of  soil  (according  to 


ANALYTICAL  CHEMISTRY.  335 

the  supposed  ricliness  in  phosphoric  acid)  are  first;  mixed  with  15 
grams  of  ammonium  nitrate,  and,  after  heating  to  40°,  precipitated 
with  30  c.c.  of  the  conventional  molybdate  solution.  After  four 
hours,  the  precipitate  is  collected  and  twice  washed  with  water ;  it 
is  now  dissolved  in  dilute  ammonia,  and  nitric  acid  is  added  until  the 
precipitate  begins  tore-form;  10  grams  of  ammonium  nitrate  is  added, 
also  2  c.c.  of  nitric  acid,  and,  after  five  minutes,  2  c.c.  of  molybdate 
solution.  The  now  very  pure  molybdate  precipitate  is  collected  and 
titrated  according  to  the  author's  process.  L.   de  K. 

Estimation  of  Phosphoric  acid  by  the  Molybdate-Magnesia 
Method,  and  by  a  Volumetric  Method.  By  B.  W.  Kilgore  (/. 
Amer.  Chern.  Soc,  1895,  17,  941 — 943). — The  author  has  again  sub- 
mitted solutions  of  disodium  hydrogen  phosphate  of  known  strength 
to  a  number  of  analysts,  with  the  request  to  estimate  the  phosphoric 
by  the  molybdate-magnesia  method  and  by  the  (American)  volumetric 
process. 

On  the  whole,  the  volumetric  estimations  were  the  best,  the  gravi- 
metric ones  being  in  many  instances  considerably  in  excess  of  the 
truth.  L.  DE  K. 

Estimation  of  Phosphoric  acid  by  Titration  of  the  Ammo- 
nium Phosphomolybdate  Precipitate  with   Standard  Alkali. 

By  B.  W.  KiLGOEE  (J.  Amer.  Chem.  Soc,  1895,  17,  950— 968).— If  the 
sample  contains  much  organic  matter,  2  grams  is  ignited  with  mag- 
nesium nitrate,  and  then  dissolved  in  hydrochloric  acid.  Ordinary 
phosphates  and  fertilisers  are  dissolved  in  30  c.c.  of  strong  nitric 
acid  containing  a  little  hydrochloric  acid,  or  in  30  c.c.  of  warm  hydro- 
chloric acid  with  gradual  addition  of  0"5  gram  of  potassium  chlorate. 
Phosphates  rich  in  iron  or  aluminium  are  dissolved  in  15 — 30  c.c.  of 
hydrochloric  acid,  and  5 — 10  c.c.  of  nitric  acid.  The  solution  is 
made  up  to,  say,  200  c.c,  and  a  suitable  portion  is  taken  for  analysis. 

After  adding  about  5  or  10  c.c.  of  nitric  acid,  ammonia  is  added, 
until  a  precipitate  just  begins  to  form,  and  the  liquid  is  diluted  to 
60  or  100  c.c,  and  then,  after  heating  to  65",  precipitated  with  a  slight 
excess  of  filtered  molybdate  solution  (100  grams  of  molybdic  acid, 
400  grams  of  ammonia,  sp.gr.  0"96, 1500  grams  of  nitric  acid,  sp.  gr.  1'2, 
and  80  c.c.  of  nitric  acid,  sp.  gr.  1*42).  After  six  minutes,  or,  if  the 
sample  is  very  poor,  eight  or  ten  minutes,  the  liquid  is  filtered  as  quickly 
as  possible  through  a  3-in.  Hirsch  funnel,  the  perforations  of  which  are 
covered  with  a  disc  of  soft  filter- paper,  or  in  a  Gooch  crucible,  with  one 
or  two  pieces  of  filter-paper  slightly  larger  than  the  bottom  of  the 
crucible,  using  the  filter  pump  in  both  cases.  The  precipitate  is 
twice  washed  by  decantation,  using  50 — 75  c.c.  of  dilate  nitric  acid 
(1 — 10,  of  142  sp.  gr.),  then  once  with  the  same  amount  of  3  per 
cent,  solution  of  ammonium  nitrate,  and  finally  washed  on  the  filter, 
until  the  washings  are  no  longer  acid  ;  this  generally  requires  250  c.c. 
of  water. 

The  precipitate  is  now  rinsed  back  into  the  beaker  and  dissolved  in 
a  known  amount  of  standard  potash,  the  excess  of  which  is  titrated 
back  with  standard  nitric  acid,  using  phenolphthale'in  as  indicator. 
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If  the  alkali  contains  exactly  18*17106  grams  of  potassium  hydroxide 
per  litre,  1  c.c.  equals  O'OOl  gram  of  P2O5.  L.  de  K. 

Gravimetric  Method  of  Estimating  Phosphoric  acid  as 
Ammonium  Phosphomolybdate.  By  Thomas  S.  Gladding  (J. 
Amer.  Chem.  Soc,  1896,  18,  23— 27).— The  direct  weighing  of  the 
yellow  precipitate  has  often  been  attempted,  with  but  indifferent 
success.  The  author  has  succeeded  in  obtaining  a  precipitate  which, 
after  drying  at  105°,  contains  exactly  3*76  per  cent,  of  phosphoric 
anhydride. 

The  solution  of  the  phosphate  is  mixed  with  an  equal  bulk  of 
strong  ammonia,  and  strong  nitric  acid  is  then  added  to  acidity. 
The  solution  is  now  heated  in  a  water  bath  to  50° ;  the  conventional 
10  per  cent,  solution  of  molybdate  is  added  from  a  burette  with  con- 
stant stirring,  50  c.c.  being  adde^  in  five  minutes.  After  about  10  c.c, 
in  excess  has  been  added,  the  heating  is  continued  for  10  minutes, 
and  the  precipitate  is  collected  on  a  weighed  filter.  It  is  advisable 
to  test  the  filtrate  with  some  more  of  the  reagent,  to  make  sure  of 
the  complete  absence  of  phosphoric  acid.  The  precipitate  is  washed 
first  with  water  containing  1  per  cent,  of  nitric  acid,  and  finally  once 
with  distilled  water.  After  removing  the  excess  of  moisture  by 
means  of  blotting-paper,  the  filter  is  dried  at  105°  to  constant  weight. 
The  process  may  also  be  used  in  presence  of  ammonium  citrate,  but 
the  liquid  should  then  be  first  largely  diluted,  and  heated  for 
40  minutes  at  65°.  '  L.  de  K. 

Three  new  Reagents  for  Nitrites.  By  Georges  Denig^s  (/. 
Pharm.,  1895,  [6],  2,  289— 293).— The  first  of  these  gives  a  reaction 
characteristic  for  nitrites,  and  is  a  modification  of  Millon's  reagent ; 
two  solutions  are  employed.  (A)  1  gram  of  pure  white  phenol  is 
agitated  with  4  c.c.  of  sulphuric  acid  and  100  c.c.  of  water.  (B)  Either 
5  gi-ams  of  pulverised  mercuric  acetate  (or  3'5  grams  of  mercuric 
oxide  and  20  c.c.  of  glacial  acetic  acid)  and  100  c.c.  of  water,  are 
mixed,  shaken  some  minutes,  treated  with  0*5  c.c.  of  sulphuric  acid, 
and  filtered.  A  solution  of  acid  mercuric  sulphate  may  be  used 
instead  of  B.  Equal  volumes  of  the  two  solutions  are  mixed,  heated 
to  boiling,  and  the  solution,  or  potable  water  to  be  tested,  added ; 
when  as  much  as  5  parts  per  10,000  of  nitrite  is  present,  a  red  or  pink 
coloration  is  obtained  immediately  with  a  drop  or  two  in  4  c.c.  of 
the  mixed  reagents  ;  with  more  dilute  solutions,  1  to  10  c.c.  is  required, 
and  the  boiling  must  be  repeated ;  in  this  way  10  c.c.  of  a  solution 
containing  2  per  million  of  nitrite  will  yield  a  pink  coloration  in  4  c.c. 
of  the  mixed  reagents;  whilst  with  10  c.c.  of  each  reagent  and  100  c.c. 
of  water,  and  boiling  for  two  or  three  minutes,  2  parts  per  ten  million 
of  nitrite  can  be  detected.  The  solutions  are  colourless,  stable,  and  are 
not  affected  by  light,  air,  or  oxidising  agents ;  moreover,  with  the 
more  dilute  solution,  the  intensity  of  coloration  is  proportional  to  the 
quantity  of  nitrite  j^resent,  and  the  tests  may  consequently  be  made 
quantitative. 

The  second  reagent  consists  of  2  c.c.  of  aniline  and  40  c.c.  of 
glacial  acetic  acid,  made  up  to  100  c.c.  with  water,  boiled  to  destroy 
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any  coloration,  and  then  stored  in  a  yellow  or  black  glass  bottle 
keep  it  colourless.  5  o.c.  is  boiled  witb  a  drop  to  10  c.c.  of  the  suspected 
liquid,  and  gives  a  straw  yellow  to  deep  oranga  coloration,  according 
as  the  quantity  of  nitrite  present  is  small  or  great.  The  coloration 
is  changed  to  red  by  hydrochloric  or  sulphuric  acid,  but  is  restored 
by  neutralising  with  soda  or  sodium  acetate.  The  red  coloration  is 
more  delicate  than  the  yellow,  and  as  little  as  2  parts  per  ten  million 
of  nitrous  acid  can  bo  detected  by  using  50  c.c.  of  reagent  to  100  c.c.  of 
a  potable  water,  boiling  three  or  four  minutes,  and  acidifying  with, 
sulphuric  acid.  Acid  solutions  should  be  neutralised  with  an  alkaline 
hydroxide  or  carbonate  before  adding  the  aniline  acetate.  This 
reagent  is  affected  by  hypochlorites,  hypobromites,  and  free  chlorine 
and  bromine,  but  not  by  chlorates  or  nitrates  ;  it  serves  for  the  detec- 
tion of  nitrites  in  the  presence  of  iodides,  and  for  the  ready  deter- 
mination of  the  former  volumetrically. 

The  third  reagent  is  the  solution  of  resorcinol,  which  the  author 
his  suggested  for  the  detection  of  tartaric  acid  (this  vol.,  ii,  80)  ;  it 
contains  1  gram  of  pure  white  resorcinol,  100  c.c.  of  water,  and 
10  drops  of  sulphuric  acid.  By  agitating  5  drops  of  this  reagent 
Avith  2  c.c.  of  pure  sulphuric  acid  and  4  drops  of  the  solution  under 
examination,  an  intense  reddish  carmine  or  violet-blue  coloration  is 
produced,  without  heating,  even  when  only  O'OOOOl  gram  of  nitrous 
acid  is  present  per  litre.     This  reagent  is  coloured  green  by  chlorates. 

D.  A.  L. 

Estimation  of  Boric  acid.  By  Leonce  Barthe  (/.  Pharm., 
1895,  [6],  2,  345 — 347). — Volumetric  estimations  of  boric  acid  under 
the  ordinary  circumstances  with  the  usual  indicators  are  unsatis- 
factory ;  the  author  finds  that  in  the  presence  of  glycerol,  and  by 
the  use  of  extract  of  hollyhock  and  phenolphthalein  as  indicators,  the 
alkali  and  the  boric  acid  of  alkali  borates  can  be  titrated  separately ; 
with  boric  acid  only  in  solution  the  matter  is  simplified,  for,  after 
adding  glycerol  and  water,  N/10  potash  is  used  with  these  indicators. 
The  tincture  or  extract  of  hollyhock  is  prepared  as  required  by 
macerating  the  petals  for  some  minutes ;  its  reddish  colour  is  turned 
bright  red  by  acids,  and  green  by  alkalis;  the  latter  change  is  very 
sharp,  and  alone  is  used  in  the  method,  which  is  best  conducted  in 
very  dilute  solutions.  The  results  of  Jay  and  Dupasquier  (this  vol., 
ii,  70)  are  criticised.  D.  A.  L. 

Estimation    of   Carbonic   Anhydride    by  Absorption.      By 

Hi<:iNRici[  Heidenhain  (/.  Amer.  Ghem.  Soc,  1896,  18,  1 — 7). — The 
apparatus  consists  of  an  eprouvette  filled  with  soda-lime  with  a  little 
cotton-wool  at  the  top,  a  cock  to  regulate  the  air  current,  and  a 
capillary  tube  to  offer  resistance  to  the  air  in  case  the  cock  is  opened 
too  far.  The  air  then  passes  through  a  funnel  tube  closed  at  the 
bottom  by  a  perforated  rubber  stopper,  into  which  the  glass  tube  con- 
veying the  air  is  fitted.  T^ns  arrangement  in  connection  with  the 
cock  is  a  substitute  for  a  three-way  cock,  but  has  the  advantage  that 
the  regulating  part  does  not  get  wet  and  is  not  exposed  to  heat.  The 
funnel  is  filled  with  dilute  acid,  and  its  tube  reaches  to  the  bottom  of 
a  300  c.c.  evolution  flask,  which  contains  the  weighed  carbonate,  and 

24—'^. 
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is  heated  by  a  small  burner.  To  prevent  undue  accumulation  of  water 
vapour,  the  steam  is  condensed  by  passing  through  an  upward  bent 
tube,  around  which  a  lead  pipe  conveying  water  is  wound,  which 
causes  the  steam  to  condense  and  run  back  into  the  flask.  The  gas  then 
passes  through  a  calcium  chloride  tube,  then  through  a  layer  of  pumice 
stone  moistened  with  copper  sulphate  and  then  again  through  calcium 
chloride.  The  abt-orptioii  tubes  consist  of  two  stoppered  U-^^t)®^ 
containing  soda-lime.  The  first  tube  contains  a  little  calcium  chloride 
at  the  end  where  the  air  enters,  but  the  second  tube  is  filled  half  with 
soda-lime  and  half  with  calcium  chloride  where  the  air  leaves  it. 

The  air  is  drawn  by  an  aspirator,  and  a  safety  bottle  and  a  guard 
tube  containing  soda-lime  and  calcium  chloride  prevent  any  moisture 
or  carbonic  anhj-dride  from  re-entering.  L.  de  K. 

Estimation  and  Separation  of  Copper.  By  F.  Mawrow  and 
Wjlhelm  Muthmann  {Zeit.anorg.  Chem.,  1896,  ii,  268 — 271). — When 
a  solution  of  copper  sulphate  is  treated  with  hypophosphorous  acid  at 
60°,  a  yellowish-red  precipitate  of  copper  hydride  is  obtained,  which, 
when  heated  at  a  higher  temperature,  is  decomposed  with  formation 
of  copper  and  hydrogen.  This  reaction  is  employed  for  the  estimation 
of  copper  ;  the  copper  salt,  previously  converted  into  sulphate,  is 
boiled  with  hypophosphorous  acid  as  long  as  hydrogen  is  evolved, 
^and  the  precipitated  metal,  which  is  extremely  easy  to  collect,  is 
washed  with  boiling  water,  alcohol,  and  ether,  dried  at  100°,  and 
weighed.  The  results  are  very  accurate.  The  nitrate  or  acetate  can 
also  be  employed:  but  the  solution  must  be  free  from  chloride,  as  in 
this  case  cuprous  chloride  is  formed,  which  is  not  further  reduced  by 
the  hypophosphorous  acid. 

The  method  is  especially  applicable  to  the  separation  of  copper  from 
cadmium  or  zinc.  The  copper  precipitate,  which  is  quite  free  from 
cadmium  or  zinc,  is  filtered  off  and  weighed  as  above,  and  the  cad- 
mium or  zinc  precipitated  as  sulphide  from  the  filtrate. 

Hypophosphorous  acid  is  easily  prepared  by  the  action  of  phos- 
phorous on  barium  hydroxide,  and  decomposition  of  the  barium  hypo- 
phosphite  with  sulphuric  acid.  E.  C.  II. 

Electrolytic  Method  for  Estimating  Mercury  in  Cinnabar. 
By  W.  B.  Rising  and  Victor  Lenher  (/.  Amer.  Ohem.  Soc,  1896,  18, 
96 — 98). —  The  authors  dissolve  the  finely  powdered  mineral  in  dilute 
hydrobromic  acid  (1  part  of  49  per  cent,  acid  and  4  parts  of  water). 
The  slight  excess  of  acid  is  neutralised  with  aqueous  potash,  and 
alter  adding  excess  of  potassium  cyanide,  the  solution  is  electrolysed 
by  a  current  giving  0*025  ampere,  N.D.ioo- 

The  hydrobromic  acid  is  easily  prepared  by  heating  potassium 
bromide  with  sulphuric  acid  of  1*636  sp.  gr.,  and  passing  the  gas  into 
water.  On  account  of  the  low  temperature  at  which  it  decomposes 
cinnabar,  no  loss  by  volatilisation  of  mercury  takes  place. 

L.  DE   K. 

Analysis  of  Aluminium  and  its  Alloys.  By  Henri  Moissan 
(Compt.  reyid.,  1895,  121,  851 — 856). — In  the  absence  of  copper,  about 
3    grams  of    melal   are   dissolved  in  dilute    hydrochloric    acid,  any 
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insoluble  residue  being  decomposed  by  means  of  fused  sodium  carbon- 
ate, dissolved  in  acid,  and  mixed  with  the  rest  of  the  liquid,  which  is 
then  evaporated  to  dryness,  and  dried  at  125°  until  hydrogen  chloride 
is  no  longer  given  off.  The  silica  is  estimated  in  the  usual  way  ;  the 
solution  is  diluted  to  500  c.c,  and  in  25  c.c.  of  this,  the  iron  and 
aluminium  are  precipitated  by  ammonium  sulphide  in  presence  of  a 
somewhat  large  quantity  of  ammonium  salts  and  very  little  ammonia, 
and  weighed  as  oxides.  In  order  to  estimate  the  iron,  250  c.c.  of  the 
filtrate  from  the  silica  is  concentrated  to  about  100  c.c,  and  precipi- 
tated with  excess  of  potassium  hydroxide  free  from  silica,  the  washed 
precipitate  being  redissolved  in  hydrochloric  acid,  and  reprecipitated. 

The  estimation  of  sodium  is  based  on  the  fact  that  aluminium 
nitrate  is  decomposed  at  a  temperatare  at  which  sodium  nitrate 
undergoes  no  change.  5  grams  of  aluminium  is  dissolved  in  nitric 
acid  diluted  with  its  own  volume  of  water,  care  being  taken  that  the 
temperature  does  not  rise  too  high  ;  after  evaporation  to  dryness, 
the  residue  is  heated  at  a  temperature  below  the  melting  point  of 
sodium  nitrate  until  nitrogen  oxides  are  no  longer  ^iven  off.  The 
residue  is  extracted  with  water,  and  the  solution  slightly  acidified  with 
nitric  acid  and  evaporated  to  dryness,  the  second  residue  extracted 
repeatedly  with  boiling  water,  the  solution  evaporated  to  dryness, 
redissolved,  filtered,  the  sodium  nitrate  converted  into  chloride,  and 
the  chlorine  estimated  after  drying  at  300°. 

Carbon  is  estimated  hy  triturating  2  grams  of  the  metal  with  10  to 
.15  grams  of  mercuric  chloride  and  a  small  quantity  of  water,  evapo- 
rating the  mixture  on  a  water  bath,  and  heating  the  residue  in  a 
current  of  pure  hydrogen.  The  residue  is  then  heated  to  redness  in 
a  current  of  oxygen,  and  the  carbonic  anhydride  collected  and  weighed 
in  the  usual  manner. 

If  the  alloy  contains  copper  up  to  about  6  per  cent.,  0"5  gram  is 
dissolved  in  nitric  acid  free  from  chlorine,  diluted  to  50  c.c,  and  the 
copper  deposited  by  electrolysis  with  a  current  of  about  O'l  ampere, 
the  process  requiring  about  six  hours  at  60°,  and  24  hours  at  the 
ordinary  temperature.  After  removal  of  the  copper,  the  aluminium, 
iron,  and  silicon  are  estimated  in  the  manner  already  described. 

A  sample  of  aluminium  from  Pittsburg  had  the  composition 
Al,  98-82;  Fe,  027;  Si,  0-15;  Cu,  0-35;  Na,  O'lO;  C,  0  41;  N, 
traces  ;  Ti,  traces;  S,  absent,  =  lOO'lO.  During  the  last  few  years, 
great  progress  has  been  made  in  the  preparation  of  pure  aluminium 
on  a  large  scale.  The  industrial  value  of  the  metal  cannot,  however, 
be  deduced  from  its  composition  alone,  but  physical  tests  must  also  be 
made.  C.  H.  B. 

Volumetric  Estimation  of  Manganese.  By  George  Aucht 
(/.  Amer.  Chem.  Soc,  1895, 17,  943— 947).— The  author  uses  Volhard's 
process  for  estimating  manganese  in  samples  of  steel,  but  in  order  to 
get  trustworthy  results,  the  following  details  should  be  adhered  to. 

3'3  grams  of  the  sample  is  dissolved  in  a  covered  evaporating 
dish  in  40  c.c.  of  50  per  cent,  nitric  acid,  and  8  c.c.  of  strong  sulphuric 
acid  is  then  added.  If,  on  evapoiatiiig,  there  is  a  tendency  to  bump- 
ing   or  spattering,  some  hydrochloric  acid  should  be  added.     When 
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the  mass  becomes  pasty  and  nearly  dry,  it  is  allowed  to  slightly  cool, 
and  is  then  boiled  with  water  for  a  few  minutes.  When  cold,  the 
liquid  is  introduced  into  a  500  c.c.  flask,  nearly  neutralised  with 
sodium  carbonate,  and  the  iron  precipitated  by  adding  a  sufficiency  of 
emulsion  of  zinc  oxide.  After  diluting  to  the  mark  and  filtering, 
250  c.c.  of  tbe  filtrate  is  boiled  in  a  500  c.c.  Erlennieyer  flask  and 
titrated  with  standard  permanganate  (strength,  0*0055)  until  the 
supernatant  liquid  turns  a  rose  colour  no  longer  changing  to  yellow 
after  shaking  well.  If  the  percentage  of  manganese  is  approxmately 
known,  it  is  better  to  add  the  greater  part  of  the  permanganate  at 
ou'^e. 

The  number  of  c.c.  of  permanganate,  divided  by  10,  equals  the  per- 
centage of  manganese  in  the  sample.  L.  de  K. 

Detection  of  Chromates  and  Arsenites.  By  N^.  Tarcgi ( GazeMa, 
1895,  25,  ii,  248 — 251). — If  a  chromate  and  an  arsenite  are  present 
together  in  a  solution,  usually  only  one  of  them  is  found  in  the  liquid 
after  boiling  with  sodium  carbonate  to  remove  the  bases;  this  is 
owing  to  the  formation  of  insoluble  chromium  arsenate.  If  the 
Eolation  is  heated  for  a  short  time  only  with  sodium  carbonate,  both 
acids  may  be  detected  in  the  filtrate  by  adding  silver  nitrate  after 
acidifying,  as  the  precipitation  of  the  chromium  arsenate  is  not 
instantaneous.  W.  J.  P. 

Niobium  and  Tantalum.  ByMAUY  Enqle  Prnnington  (/.  Amer. 
Chem.  Soc,  1896,  18,  88 -t)7).— See  this  vol.,  ii,  305. 

Estimation  of  Nitrites  in  Potable  Waters.  By  Augustus  H. 
Gill  and  Hkrijhrt  A.  Kichardson  (/.  Amer.  Chem.  Soc,  1896,  18, 
21 — 23). — When  testing  peaty  waters  by  Tromnasdorif' s  iodo-zinc 
starch  test,  or  by  Griess'  a-naphthylamine  reaction,  it  is  necessary  to 
first  remove  the  peaty  matter,  as  this  greatly  interferes  with  the 
delicacy  of  these  tests.  For  tbis  purpose  the  authors  recommend 
shaking  250  c.c.  of  the  sample  with  3  c.c.  of  an  emulsion  of  alumina 
and  filtering  through  a  well- washed  tilter. 

The  reagents  must,  of  course,  be  dissolved  in  water  absolutely  free 
from  nitrites.  This  is  best  prepared  by  distilling  water  with  alkaline 
permanganate,  and  collecting  the  middle  portion  only. 

L.    DE    K. 

The  Colouring  Matter  of  Natural  Waters.  Its  Source, 
Composition,  and  Estimation.  By  Ellen  H.  Richards  and  J.  W. 
Ellms  (./.  Amer.  Chem.  Soc,  1896,  18,  68— 81).— The  colouring 
matter  of  surface  waters  is  derived  from  decaying  leaves  and  con- 
sists of  several  complex  substances  such  as  tannins,  glucosides, 
and  their  derivatives,  &c.  Iron,  although  generally  present  in  very 
small  quantity,  is  not  an  essential  constituent.  JSome  of  the  com- 
ponents are  no  doubt  nitrogenous,  as  highly-coloured  waters  generally 
yield  an  abundance  of  albuminoid  ammonia,  but  a  large  diminution 
of  nitrogen  does  not  cause  a  corresponding  decrease  in  colour. 

The  actual  amount  of  organic  colouring  matter  cannot  be  estimated 
with  anything  like  aL'curacy,  but  the  authors   have  found   that   it   is 
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comparatively  easy  to  estimate  the  relative  proportion  of  colouring 
matter  in  different  samples.  The  nature  of  the  colouring  being  prac- 
tically the  same,  the  relative  amount  may  be  ascertained  colorimetri- 
cally.  The  standard  sample  is  prepared  by  diluting  a  highly  coloured 
water  with  distilled  water,  and  comparing  this  with  the  colour  pro- 
duced by  Nessler's  reagent  in  a  solution  of  ammonia  of  known 
strength.  The  standard  water  keeps  fairly  well  for  about  six  months, 
if  sterilised  at  first.  The  colorimeter  used  by  the  authors  is  the  well- 
known  Lovibond's  tintometer.  L.  de  K. 

Microscopical  Examination  of  Water.  By  William  J.  Dibdin 
{Analyst,  21,  2 — 5). — One  litre  (or  less)  of  the  sample  is  measured 
in  a  flask  with  a  long  narrow  neck,  which  is  then  inverted  over  a 
funnel  containing  a  hardened  filter  3  in.  in  diameter.  The  mouth  of 
the  flask  should  be  just  inside  the  filter.  When  all  the  liquid  has 
passed  through,  the  deposit  is  rinsed  by  means  of  a  jet  of  pure  dis- 
tilled water  into  the  micro-filter. 

This  is  made  from  a  perfectly  clean  piece  of  combustion  tube  about 
10  in.  long  by  drawing  it  out  in  the  middle  to  a  capillary  tube,  the 
narrowest  part  of  which  should  be  something  less  than  2  mm.  in  dia- 
meter. It  is  cut  with  a  file  at  the  point  at  which  the  tube  is  exactly 
2  mm.  It  is  then  made  into  a  filter  by  charging  the  small  end  with  a 
suitable  porous  medium  prepared  by  mixing  equal  parts  of  powdered 
air-dried  clay  and  Kieselghiir,  moistening,  and  working  to  a  smooth 
paste.  When  the  capillary  tube  is  charged,  the  mixture  is  warmed 
and  gradually  heated  to  redness  in  a  gas  flame. 

The  liquid  containing  the  deposit  soOn  filters  through  the  plug  (in 
obstinate  cases  suction  must  be  resorted  to),  and  when  only  about 
\  in.  of  water  remains,  the  height  of  the  column  of  suspended  matter 
is  ascertained  and  recorded.  After  cutting  off'  the  capillary  tube,  the 
deposit  may  be  easily  loosened  by  touching  it  with  a  platinum  wire, 
and  it  may  then  be  subjected  to  a  careful  microscopical  examination. 
By  this  method  of  manipulation,  the  author  has  found  objectionable 
matter  in  samples  of  water  which  had  been  reported  to  be  free  from 
deposit.     An  exhaustive  table  is  given.  L.  de  K. 

Estimation  of  Methane  and  Hydrogen  by  Explosion.    By 

Augustus  H.  Gill  and  Samuel  P.  Hunt  (/.  Amer.  Chem.  Soc,  1895. 
17,  986—994). — The  authors  have  thoroughly  investigated  the  con- 
ditions necessary  for  the  success  of  the  explosion  process. 

It  appears  that  the  idea  that  pure  methane  may  be  readily  pre- 
l^ared  by  heating  sodium  acetate  with  soda-lime  is  erroneous,  as  the 
gas  thus  obtained  sometimes  contains  10  per  cent,  of  free  hydrogen. 

The  method  by  one  explosion  is  fairly  accurate  for  the  hydrogen, 
but  as  regards  the  methane  the  method  by  two  successive  explosions 
should  be  used. 

When  a  mixture  of  hydrogen  and  methane  is  exploded  with  a 
quantity  of  oxygen  insufficient  for  both,  but  more  than  sufficient  for 
either,  about  60  per  cent,  of  the  hydrogen,  25  per  cent,  of  the 
methane  and  50  per  cent,  of  the  oxygen  is  consumed. 

L.  DE.  K. 
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Effect  of  adding  Alum  to  Wine.  By  Fausto  Sestini  (Gazzetta, 
1895,  25,  ii,  257 — 263). — The  practice  of  adding  small  quantities  of 
alum  to  wine  is  found  to  cause  a  gradual  deposition,  which  consist,-? 
principally  of  calcium  phosphate ;  wine  to  which  alum  has  been  added 
would  therefore  not  contain  a  high  percentage  of  aluminium  or  phos- 
phoric acid,  but  a  relatively  large  proportion  of  sulphates.  The 
custom  of  adding  alum  to  wine  is  consequentl}'^  injurious. 

W.  J.  P. 

Analyses  of  Fruit  Sugars,  Syrups,  and  Preserves.  By  Py  (J. 
Fharm.,  1895,  [6],  2,  488—491). — Polarising  before  and  after  inver- 
sion, as  also  the  Fehling  test,  show  that  sugars  from  currants,  cherries, 
and  strawberries  are  similar  to  mixtures  of  92  per  cent,  of  saccharose 
with  not  more  than  8  per  cent,  of  glucose.  Syrups  contain  about 
60  per  cent,  of  total  sugar,  of  which  about  4*8,  at  the  highest,  is  due  to 
fruit  sugar,  so  that  the  amount  of  glucose  present  if  the  syrup  or 
preserve  is  made  with  saccharose  is  negligable,  and  the  purity  of 
such  syrup  or  preserve  can  be  ascertained  by  making  one  Fehling 
test  and  one  polariscopic  examination.  These  are  made  in  solutions 
containing  25  grams  of  the  syrup  or  preserve  in  100  c.c,  decolorised 
by  lead  subacetate,  and  inverted  by  10  per  cent,  hydrochloric  acid. 
The  saccharometric  deviation  at  17°  should  be  within  a  few  degrees 
of  that  indicated  by  multiplying  the  weight  of  the  reducing  sugars 
by  2'066 ;  if  otherwise,  glucose  must  be  sought  in  the  usual  way. 
Instead  of  the  Fehling  test,  &c.,  a  polariscope  reading  may  be  taken 
before  and  after  inversion ;  if  the  rotation  is  still  to  the  right  in  the 
latter  case,  there  is  no  doubt  that  glucose  is  present,  except  in  the 
case  of  plums.  In  fact,  as  much  as  29  per  cent,  of  glucose  may  be 
present  and  the  rotation  still  be  slightly  to  the  left,  therefore  the  two 
polarisings  should  not  alone  be  depended  on  when  the  deviations  are 
not  well  marked.  Artificial  fruit  syrups  consist  of  pure  sugar,  little 
or  no  fruit  sugar,  colouring  matter,  citric  or  tartaric  acid  ;  they  should 
be  tested  for  the  colouring  matter,  the  absence  of  fruit  sugar  ascer- 
tained, &c.  Gelose  can  be  detected  in  preserves  by  searching  for 
diatoms,  for  example,  Grammatophora  marina,  as  well  as  by  the 
presence  of  Arachnoidiscus  japonicus.  D.  A.  L. 

Estimation  of  Levulose  in  Honeys  and  other  Substances. 

By  Harvey  W.  Wiley  (J.  Amer.  Cliem.  Soc,  1896, 18,  81— 90).— The 
process  is  based  on  the  fact  that  the  optical  rotation  of  levulose  is 
strongly  diminished  at  an  increased  temperature,  whilst  the  accom- 
panying substances  are  scarcely  affected.  The  most  important  part 
of  the  apparatus  is  a  jacketed  observation  tube,  which  may  be  cooled 
to  zero  or  heated  to  88°,  at  which  temperature  a  mixture  of  equal 
molecules  of  levulose  and  dextrose  is  optically  inactive.  In  every 
case,  the  sugar  solutions  are  made  to  standard  volume  at  the  tem- 
peratures at  which  they  are  to  be  read,  thus  avoiding  variations  due  to 
expansion  or  contraction.  In  all  cases,  the  observation  tube  should 
be  left  for  at  least  half  an  hour  in  contact  with  the  temperature  con- 
trolling medium  before  the  reading  is  made.  Any  variation  in  tem- 
perature produces  a  distortion  of  the  field  of  vision,  whilst  a  constant 
fixed  temperature  will  disclose  it  in  its  true  shape  and  distinctness  of 
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outline.  The  strength  of  the  sugar  solution  sliould  be  26*048  grams 
of  solid  matter  in  100  c.c.  of  liquid. 

If  K  represents  the  deviation  in  divisions  of  cane  sugar  scale  or  in 
angular  rotation  produced  by  1  gram  of  levulose  for  1°  temperature, 
T  and  t'  th.e  temperatures  at  which  the  observations  are  made,  It  the 
observed  deviation  in  rotation,  W  the  weight  of  levulose  obtained,  and 
L  the  percentage  of  levulose  required,  then 

^  -  K(^T  -  t')  ""   ^'  L-  DE  K. 

Estimation  of  the  Extract  of  Malt  in  the  Laboratory.    By 

John  Heron  (/.  Fed.  Inst.  Brewing,  1895,  1,  116— 118).— The  author 
finds  that  the  method  described  by  him  in  1888  (/.  Soc.  Ghem.  Ind.^ 
V,  267),  although  satisfactory  for  normal  malts,  yields  results  which 
are  too  low  in  the  case  of  hard,  steely  malts.  He  therefore  recom- 
mends that  two  determinations  be  made,  one  under  the  ordinary  con- 
ditions and  the  other  under  conditions  which  yield  what  he  terms 
the  "  highest  available  extract,"  and  the  nearer  the  results  of  the  two 
methods  approach  one  another  the  better  is  the  quality  of  the  malt 
under  examination.  The  new  method  is  carried  out  as  follows  : — 50 
grams  of  the  malt,  ground  as  fine  as  possible,  is  transferred  to  a 
500-c.c.  flask  or  beaker,  and  400  c.c.  of  water  at  55°  added,  giving  an 
initial  heat  of  50°.  The  mash  is  carried  on  for  an  hour  in  a  water 
bath,  the  temperature  being  gradually  raised  to  70°.  It  is  then 
quickly  raised  to  88°,  maintained  at  this  temperature  for  15  minutes 
and  then  cooled  to  15*5°,  made  up  to  515  c.c,  filtered,  and  the  extract 
determined  in  the  usual  way.  A.  K.  M. 

Estimation  of  Uric  acid  in  Urine.  By  G^dttfried  von  Ritter 
{Zeit.  phi/siol.  0/iem.,  1895,  21,  288— 296).— The  method  investigated 
is  that  of  Hopkins  (Abstr.,  1893,  ii,  395),  and,  as  further  modified  by 
that  author,  is  stated  to  give  good  results.  The  urine  is  saturated 
with  ammonium  chloride ;  the  precipitate  of  ammonium  urate  is 
washed,  dissolved  in  concentrated  sulphuric  acid,  and  titrated  with 
permanganate  direct. 

The  paper  is  mainly  concerned  with  details  of  manipulation. 

W.  D.  U. 

Composition  and  Analysis  of  Condensed  Milk.  By  Thomas 
Hames  Pearmain  and  Cresacre  George  Moor  (Analyst,  20,  268 — 
:272). — The  authors  have  analysed  50  brands  of  commercial  condensed 
milk,  and  tabulated  the  results. 

The  analytical  process  used  is  as  follows  :  10  grams  of  the  sample 
is  diluted  to  100  c.c. ;  20  c.c.  is  evaporated  in  a  platinum  dish  until  the 
weight  is  constant,  and  finally  burnt  to  ash.  The  proteids  are  estimated 
by  evaporating  10  c.c.  to  dryness  in  a  flask,  and  then  treating  by 
Kjeldahl's  process.  The  milk  sugar  is  estimated  by  diluting  10  c.c. 
with  50  c.c.  of  ammonia  and  40  c.c.  of  water,  and  then  using  Pavy's 
process.  The  fat  is  estimated  by  applying  Adam's  paper  process, 
\v  orking  on  5  c.c.  in  duplicate.  The  fat  may  also  be  estimated  by 
means  of  the  Leffmann-Beam  machine ;  but  as  it  is  necessary  to  dilute 
largely,  the  results  are  only  approximate.  L.  de  K 
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Iodine  Number  of  Lard.  By  Leopold  van  Ttallie  (Ned.  Tydschr. 
Pharm.,  cjr.,  1895,  7,  294— 295).— The  author  has  determined  the 
iodine  absorption  of  lards  which  he  had  himself  prepared  during  a 
period  of  12  months. 

It  appears  that  the  iodine  number  is  not  inBuenced  by  the  season  ; 
also  that  a  sample,  giving  a  figure  slightly  below  49,  may  still  be 
genuine.  .  L.  de  K. 

Van  de  Moer's  Reaction  and  the  Detection  of  Cytisine.    By 

K.  GORTER  (Ned.  Tydschr.  Pharm.,  cj'c,  1895,  7,  234—240,  and  Arch. 
Pharm.,  1895,  233,  527 — 533). — Van  de  Moer  was  the  first  to  suggest 
a  delicate  test  for  this  alkaloid  (Abstr.,  1891,  946)  ;  it  consists  in 
moistening  the  substance  with  ferric  chloride  and  then  with  hydrogen 
peroxide  ;  the  red  colour  first  disappears,  but,  on  gently  warming,  a 
permanent  blue  coloration  is  developed ;  0'05  milligram  of  the  alka- 
loid may  thus  be  detected. 

The  colour  disappears  on  adding  ammonia,  but  r  eappears  on  adding 
an  acid.  It  has  been  stated  that  after  the  addition  of  soda  the 
coloration  does  not  return  on  acidifying ;  this,  however,  the  author 
finds  to  be  erroneous,  as  the  colour,  when  discharged  by  aqueous  soda 
or  lime  water,  is  completely  restored  by  adding  an  acid. 

The  reaction  is  most  delicate  when  the  amount  of  iron  present 
amounts  to  about  half  the  weight  of  the  cytisine,  and  it  is  probably 
owing  to  their  having  used  too  much  ferric  chloride  solution  that  the 
test  was  condemned  by  Magelhaes  and  Partheil.  The  reaction 
recommended  by  these  authors  was  warming  the  alkaloid  with  strong 
sulphuric  acid  and  thymol,  which  causes  first  a  yellow,  then  a  red, 
and  finally  a  claret-like  colour.  The  author,  however,  states  that  this 
reaction  is  always  given  even  in  the  complete  absence  of  cytisine. 

L.    DE    K. 

Detection  of  Strychnine  in  a  Medico-Legal  Case.  By  Max- 
KiEWicz  (Arch.  Pharm.,  1895,  233,  508 — 511). — An  account  of  a 
controversy  arising  from  the  accumulation  of  the  alkaloid  in  certain 
organs  only  of  an  exhumed  body.  Jn.  W. 

A  Delicate  Test  for  Albumin  in  Urine.  By  Adolf  Jollei^ 
(Zeit.  jphysiol.  Chem.,  1895,  21,  306 — 310). — Acetic  acid  and  potas- 
sium ferrocyanide  will  detect  1  part  of  albumin  in  70,000  of  arine. 
Its  disadvantage  is  the  production  of  an  intense  yellow  colour  due 
to  nitrites  in  the  urine  (Karplus,  Centr.  Klin.  Med.,  14,  577). 
Spiegler's  reagent  (Wien.  Klin.  Woch.,  1892,  No.  2)  is  not  so  sensitive, 
and  its  delicacy  is  diminished  by  a  diminution  of  the  urinary  chlorides 
such  as  occurs  in  many  diseases.  The  following  reagent  is  recom- 
mended as  the  best,  and  it  will  detect  the  minutest  traces  (1  in  120,000) 
of  albumin  :  mercuric  chloride,  10,  succinic  acid,  20,  sodium  chloride, 
10,  water,  500  parts.  Four  or  five  c.c.  of  filtered  urine  are  acidified 
with  1  c.c.  of  30  per  cent,  acetic  acid,  and  4  c.c.  of  the  reagent  added  ; 
on  shaking,  if  albumin  is  present,  a  precipitate  occurs  ;  a  comparative 
test  is  made  at  the  same  time  with  4—5  c.c.  of  the  urine  and  1  c.c.  of 
acetic  acid.  W.  D.  H. 


345 


General   and  Physical   Chemistry. 


The  Influence  of  Electrolytic  Dissociation,  &c.,  on  the 
Molecular  Refraction.  By  Max  Le  Blanc  and  P.  Rohlani> 
(Zeit.  physiJcal.  Chem.,  1896,  19,  261 — 286). — In  order  to  determine 
whether  the  hydrogen  ion  has  a  greater  specific  refraction  than  that 
of  the  combined  atom,  the  authors  determined  the  difference  between 
the  molecular  refractions  of  (1)  weakly  dissociated,  (2)  strongly 
dissociated,  acids  and  their  sodium  salts,  which  are  in  all  cases  strongly 
dissociated.  In  the  case  of  formic,  acetic,  glycollic,  propionic,  butyric, 
glyceric,  and  lactic  acids,  the  difference  in  the  molecular  refractions 
varied  between  3*08  and  372  (Gladstone),  between  1*56  and  1*80 
(Lorenz).  For  the  more  strongly  dissociated  acids,  mono-,  di-,  and 
tri-chloracetic,  nitric,  and  hydrochloric  acids,  the  differences  were 
3'17  to  1*37  and  1*60  to  0*75,  the  number  decreasing  with  dilution, 
and  dissociation,  so  that  the  hydrogen  ion  exerts  a  greater  influence 
than  the  acid  ion.  The  refraction  of  sulphuric  and  tartaric  acids 
were  found  by  Hallwachs  to  remain  almost  constant  on  dilution,  a 
result  probably  due  to  the  influence  of  the  other  ions.  Experiments 
with  bases  were  undertaken,  but  no  similar  conclusion  reofarding^ 
the  hydroxyl  ions  could  be  established.  Assuming  the  acid  ion  to 
have  the  same  equivalent  refraction  as  in  combination,  and  the 
hydrogen  to  have  the  atomic  refraction  I'Oo,  the  values  for  sodium 
and  chlorine  were  found  to  be  2*69  and  6'61.  The  latter  agrees  well 
with  the  value  6*42,  w^hich  is  independently  obtained  from  the  differ- 
ences between  the  bases  and  chlorides.  The  refractions  of  salts 
in  the  solid  state  and  in  solution  were  also  compared,  that  of  the 
solution  being  usually  greater,  but  in  both  cases  the  molecular  refrac- 
tion appears  approximately  additive.  The  experiments  with  various 
solvents  indicate  also  a  specific  influence  of  the  solvent. 

L.  M.  J. 

Absorption  Spectra  of  some  Chromothiocyanates.  By 
Gaetano  Magnanini  (Gazzetta,  1895,  25,  ii,  373 — 379). — A  study  of 
the  absorption  spectra  of  some  of  the  chromothiocyanates  leads  to 
results  similar  to  those  obtained  by  Magnanini  and  Bentivoglia 
(Abstr.,  1894,  ii,  129)  with  the  blue  chromoxalates. 

Cryoscopic  and  electrical  conductivity  determinations  indicate  that 
potassium  chromothiocyanate  is  not  a  true  double  salt,  but  one  which 
dissociates  in  aqueous  solution  into  the  ions  K3  and  Cr(CNS)6.  A 
comparison  of  the  photographed  absorption  spectra  of  three  aqueous 
solutions  containing  gram  molecules  per  litre  of  K3Cr(CNS)6, 
Na3Ci<CNS)6,  and  Na3Cr(CNS)8  +  2NaN03,  shows  that  notwith- 
standing the  diminution  of  the  dissociation  of  the  sodium  salt  brought 
about  by  adding  sodium  nitrate,  the  absorption  spectra  are  identical. 

W.  J.  P. 

Absorption  of  Light  by  Solutions  of  Indophenols.  By  Pierre 
H.  Bayrac  and  Ch.  Camichel  {Compt.  rend.,  1890,  122,  193—195).— 
Indophenols,  although  derived  from  phenols  differing  considerably  la 

VOL.  LXi.  ii.  25 
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composition,  all  show  similar  absorption  spectra.  The  colour  of  the 
solution  varies  with  the  nature  of  the  solvent,  and  the  same  solvent 
gives  the  same  coloured  solutions  with  different  indophenols.  The 
spectrum  consists  of  a  somewhat  narrow,  brilliant  red  band,  and  a 
broad  and  somewhat  feeble  green-blue  and  violet  band,  all  the  other 
rays  being  absorbed.  As  the  concentration  of  the  solution  or  the 
thickness  of  the  absorbing  layer  increases,  the  middle  of  the  red  band 
seems  to  be  displaced  towards  the  blue  end  of  the  spectrum  and  vice 
versa.  NotAvithstanding  the  differences  in  the  colours  of  the  solutions, 
all  the  spectra  are  analogous,  the  differences  being  due  to  differences 
in  the  relative  absorptions  of  the  more  refrangible  and  less  refrangible 
halves  of  the  spectrum. 

Quantitative  observations  show  that  when  equal  volumes  of  the 
same  solvent  contain  quantities  of  the  indophenols  proportional  to 
their  molecular  weights,  the  red  band  occupies  the  same  position  in 
the  various  spectra. 

It  would  seem  that  an  examination  of  the  character  of  the  absorp- 
tion spectrum  may  help  to  determine  whether  a  particular  substance 
is  really  an  indophenol  or  not.  C.  H.  B. 

Fluorescence  of  Sodium  and  Potassium  Vapour,  and  its 
Importance  in  Astrophysics.  By  Eilhard  Wiedemann  and  Ger- 
hard C.  Schmidt  {Ann.  Phys.  Chem.,  1896,  [2],  57,  447— 453).— The 
authors  find  that  both  sodium  and  potassium  vapour  have  a  marked 
fluorescence,  the  first  green,  and  the  second  red.  The  fluorescence 
spectrum  of  sodium  vapour  is  composed  of  three  parts,  a  continuous 
band  in  the  red,  a  channeled  bard  in  the  green,  and  the  yellow  sodium 
line.  The  fluorescence  spectrum  of  potassium  vapour  consists  of  a 
red  band,  695 — 615.  The  spectra  which  these  vapours  yield  under 
the  influence  of  electrical  discharges  appear  to  correspond  to  the 
fluorescence  spectra,  and  Stokes'  rule  holds  for  these  as  for  other 
cases  of  fluorescence.  The  authors  point  out  that  the  establishment 
of  fluorescence  for  the  vapours  of  the  metals  would  throw  light  on 
some  hitherto  unexplained  astrophysical  phenomena.  H.   C. 

Specific  Rotation  of  a-Nitrocamphor  in  Various  Solvents. 

By  Mosll  Pescetta  (Gazzetta,  1895,  25,  ii,  418 — 423). — Cazeneuve 
and  van't  Hoff  have  both  remarked  the  extent  to  which  the  specific 
rotation  of  a-nitrocamphor  is  affected  by  variations  in  concentration 
and  difference  of  solvent ;  the  author  has  therefore  determined  the 
f^pecific  rotation  of  this  substance  in  benzene  and  alcoholic  solutions 
for  the  five  wave-lengths  given  by  the  Landolt  ray-filters. 

The  specific  rotations  [a]  in  al'064  per  cent,  benzene  solution  are 
—  65-45°,  -93-6^  -131-9"8°,  -182-0°,  and  -294-3°,  and  for  a  3562  per 
cent,  alcoholic  solution  +2*64°,  -2-30°,  -13-11°,  and  -24-16°  at  20° 
for  the  rays  "  red,"  D,  "  green,"  "  light  blue,"  and  "  dark  blue"  respec- 
tively (dark  blue  not  given  for  alcoholic  solution).  A  12108  per 
cent,  alcoholic  solution  at  20°  is  inactive  to  the  ray  "  red,"  whilst  a 
10*754  per  cent,  solution  is  inactive  to  D.  The  dispersion  coefficients 
are  constant  for  the  various  concentrations  in  benzene  solution.  Both 
alcoholic  and  benzene  solutions  become  more  positive  in  specific  rota- 
tion as  the  concentration  increases. 
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The  freezing  point  depressions  of  benzene  and  the  rise  in  boiling 
point  of  alcohol  caused  by  a-nitrocamphor  are  normal. 

W.  J.  P. 
Multirotation  of  Reducing  Sugars  and  of  Isodulcitol.     By 

Charles  Tanret  (Comjot.  rend.,  1896,  122,  86— 87).— See  this  vol., 
i,  334). 

Acetylene  as  a  Photometric  Unit.  By  Jules  Violle  (Compt. 
rend.,  1896,  122,  79 — 80). — When  acetylene  is  burnt  under  a  some- 
what high  pressure  in  a  burner  which  produces  a  broad,  thin  flame,  a 
very  brilliant  and  remarkably  white  light,  of  constant  intensity,  is 
obtained,  the  illuminating  power  being  practically  uniform  over  a 
large  area.  By  placing  in  front  of  the  flame  a  screen  pierced  with 
an  aperture  or  apertures  of  definite  dimensions,  very  convenient 
photometric  units  can  be  obtained.  The  intensity  of  the  flame  is 
about  20  times  that  of  the  flame  from  an  equal  volume  of  coal  gas 
burnt  in  an  ordinary  burner,  and  at  least  six  times  as  great  as  that  of 
the  coal  gas  burnt  in  an  incandescent  burner. 

In  spectroscopic  character,  the  light  from  the  acetylene  flame  differs 
very  little  from  that  emitted  by  melting  platinum.  C.  H.  B. 

Dark  Radiations.  By  Gustave  Le  Bon  (Compt.  rend.,  1896,  122, 
188 — 190). — When  an  ordinary  negative  is  placed  in  contact  with  a 
sensitive  plate,  and  a  thin  sheet  of  iron  is  put  in  front  of  the  negative, 
the  whole  being  enclosed  in  a  printing  frame  and  exposed  to  the  light 
from  a  petroleum  lamp  for  about  three  hours,  a  faint  but  distinct 
image  is  obtained  on  the  sensitive  plate,  after  prolonged  energetic 
development.  If  a  sheet  of  lead  is  placed  behind  the  sensitive  plate 
and  the  edges  are  wrapped  over  so  that  they  come  in  contact  with  the 
iron  in  the  front,  other  conditions  remaining  the  same,  a  vigorous 
image  is  obtained  on  development.  It  is  possible  that  the  two  metals 
produce  thermo-electric  currents,  which  add  their  effects  to  those  of 
the  dark  radiations.  The  observed  efl:"ects  are  not  due  to  any  appre- 
ciable rise  of  temperature.  Exposure  to  sunlight  gives  similar  results, 
the  solar  rajs  not  being  appreciably  more  active  than  those  from  a 
lamp.  Cardboard  and  metals,  especially  iron  and  copper,  are  easily 
traversed  by  the  rays.  When  plates  similarly  protected  are  exposed 
in  a  camera,  they  blacken  on  development,  but  yield  no  distinct 
images.  C.  H.  B. 

Properties  of  Rdntgen  Rays.  By  Jean  Perrin  (Compt.  rend., 
1896,  122,  186— 188).— Perrin  has  repeated  some  of  Kontgen's 
experiments,  and  contirms  his  statements  (1)  that  they  produce 
developable  images  on  ordinary  photographic  plates  ;  (2)  that  they 
are  not  cathode  rays  ;  (3)  that  the  opacity  of  the  following  substances 
to  the  rays  increases  from  the  beginning  to  the  end  of  the  list : 
carbon,  bone,  ivory,  calcspar,  glass,  quartz,  rock  salt,  sulphur,  iron, 
«teel,  copper,  brass,  mercury,  lead.  Wood,  paper,  wax,  paraffin,  and 
water  are  very  transparent ;  (4)  that  the  propagation  of  the  rays  is 
rectilinear,  but  that  they  are  not  refrangible,  are  reflected  only  to  a 
flight  extent,  and  show  no  evidence  of  diffraction.  C.  H.  B. 
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Discharge  Phenomena  in  Rarefied  Metallic  Vapours.     By 

EiLHARD  WiEDEMAis'N  and  Gerhard  C.  Schmjdt  {Aim.  Phys.  Ghem., 
1896,  [2],  57,  454— 458). — The  authors  show  that  rarefied  metallio 
vapours  contained  in  a  heated  glass  vessel  may  be  made  to  glow  under 
the  influence  of  oscillatory  discharges.  These  vapours,  even  when  the 
metal  is  known  to  be  monatomic,  then  exhibit  all  the  typical  discharge 
phenomena,  and  the  characteristic  difference  in  the  colour  and  spec- 
trum of  the  anode  and  cathode  discharge.  The  appearances  observed 
with  a  number  of  the  metals  examined  are  described  in  the  paper. 

H.  C. 
Molecular  Conductivity  of  Dilute  Solutions.  By  Xikolal  N. 
Beketoff  (/.  Buss.  Chem.  Soc,  1694,  26,  65 — 66). — The  known  fact 
that  the  molecular  conductivity  of  a  solution  of  an  electrolyte  increases 
with  dilution  is  explained  by  the  author  by  an  ingenious  modification 
of  Grotthus'  hypothesis.  In  the  latter,  the  electrolysis  of  sodium 
chloride,  for  example,  is  supposed  to  proceed  by  the  end-atom  of  sodium 
becoming  detached  and  decomposing  water  to  form  sodium  hydroxide, 
the  end  chlorine  atom  then  uniting  with  the  sodium  of  the  next  mole- 
cule, and  so  on  to  the  other  terminal,  where  the  last  chlorine  atom  is 
disengaged.  This,  however,  does  not  explain  the  effect  of  dilution. 
The  author's  idea  is  that  the  intervening  molecules  of  water  take  part 
more  and  more  in  the  chain  of  reactions  as  the  solution  becomes  more 
dilute,  actually  forming  free  sodium  hydroxide  and  free  hydrogen 
chloride  in  the  intervals.  As  both  caustic  soda  and  free  hydrogen 
chloride  are  better  conductors  than  either  sodium  chloride  or  water,  the 
rise  of  the  mean  molecular  conductivity  on  dilution  would  be  satisfac- 
torily explained.  S.  G.  R. 

Thermal  Conductivity  and  Ion  Velocity.  By  Georg  Bkedig 
(Zeit.  physikal.  Ghem.,  1896,  19,  228— 232).— The  results  obtained 
by  the  author  for  the  kathion  velocity  in  the  case  of  the  amines  (Abstr., 
1894,  ii,  226)  are  closely  analogous  to  those  obtained  by  Hofker  (Diss^ 
Jena,  1892)  for  the  mean  free  path  in  these  compounds  in  the  gaseous 
state,  the  latter  constant  being  obtained  from  measurements  of  the 
thermal  conductivity  of  the  gases.  Both  constants  decrease  with 
diminishing  differences  as  the  weight  of  the  alkyl  increases,  and,  in 
metameric  amines,  are  greater  the  greater  the  number  of  alkyl  groups 
united  to  the  nitrogen.  The  author  finds  also  that  the  thermal  con- 
ductivity may  be  expressed  as  a  linear  function  of  the  ion  velocity,  the 
observed  and  calculated  numbers  agreeing-  within  the  limits  of  experi- 
mental errors,  as  seen  in  the  table,  where  the  calculated  values  are 
obtained  by  the  equation  K  =  23'4  +  0747  a. 


Methjlamine  . . 
Ethjlaraine. .  . . 
Propylamine. . . 
Biitjlamine. .  . . 
Araylamine. .  . . 


Observed,       Cale 


66-4 
58-4 
52-6 
52-2 
49-0 


66-5 

58-4 
53-4 
50-6 
48-8 


Dimet-hylamine. 
Diethyiamine  . . 
Dipropylnmine . 
Trimctliylamine 
Tricthylamine.  . 


Observed.       Culc 


61-6 
52-6 
44  8 
57-1 
46-8 


60-9 
50-4 
46-1 
58-0 

47-8 


L.  M.  J. 
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Specific  Heats  of  Gases  and  Properties  of  Isothermals.    By 

Emilk  H.  Amagat  {Compt.  rend.,  1896,  122,  120— 121).— Experiments 
made  by  Witkowski  on  the  specific  heat  of  air  between  0°  and  — 140°, 
and  ander  pressures  from  1  to  140  atmos.,  show  that  at  low  tempera- 
tures the  variations  in  tlie  coefficients  for  air  become  considerable, 
and  these  variations  and  the  characters  of  the  isothermals  agree  with 
those  traced  by  the  author  for  carbonic  anhydride  and  for  ethylene. 

C.  H.  B. 
Latent  Heat  of  Evaporation  of  Benzene.  By  Ernest  H. 
Griffiths  and  Dorothy  Marshall  (Fhil.  Mag.,  1896,  [5],  41,  1 — 37). 
— The  latent  heat  of  evaporation  of  benzene  has  been  determined  by 
the  authors,  employing  the  method  of  experiment  and  the  apparatus 
used  by  Griffiths  in  his  determination  of  the  latent  heat  of  evapora- 
tion of  water  {Fhil.  Mag.,  1895,  [5],  39,  261—341).  The  latent  heat 
of  evaporation  of  benzene  over  the  temperature  range  20°  to  50° 
(nitrogen  scale)  is  represented  by  the  equation 

L  =  107-05  -  0158^, 
where  L  is  expressed  in  terms  of  a  thermal  unit  at  15°.     Assuming 
this  formula  to  hold  up  to  the  normal  boiling  point  of  benzene,  80" 2°, 
at  this  temperature  L  would  be  94'37.  H.  C. 

Method  of  comparing  directly  the  Heats  of  Evaporation  of 
different  Liquids  at  their  Boiling  Points.  By  Dorothy  Marshall 
and  WiLLL^M  Ramsay  {Phil.  Mag.,  1896,  [5],  41,  38— 52).— The  heats 
of  evaporation  of  two  liquids  may  be  compared  by  raising  the  tem- 
perature of  each  to  its  boiling  point  (surrounding  each  vessel  with  a 
jacket  of  its  own  vapour),  and  then  determining  the  loss  of  weight 
sustained  by  each  vessel  when  a  current  of  electricity  is  passed 
through  a  carbon  filament  immersed  in  the  liquid.  All  other  con- 
ditions being  made  the  same  for  the  two  vessels,  the  ratio  of  their 


Ratio 
to  benzene. 

L. 

t. 

M. 

ML 
T   • 

1-000 
0-920 
0-877 

2-293 
1-028 

1-167 

94-4 

86-8 

82-8 

536-6 

216-5 

97-0 

110-1 

80-2 
110-8 
138-5 
100-0 

78-2 
118-5 

31-8 

77-40 
91-30 
105-20 
17-86 
45-66 
59-52 

59-52 

20-65 

20-61 

A'leta<xvlGD6  ••••••••• 

21-03 

"Wat6r 

25-64 

Alcohol  ...•••••••    < 

28-09 

Acetic  acid 

14-7Ja 

Metbylic  formate 

21  -45 

Etbyhc  formate 

1-000 

94-4 

54-3 

73-42 

21-13 

Methvlic  acetate 

1-028 

97-0 

57  1 

73-42 

21-53 

Propyhc  formate 

0-956 

90-2 

80-9 

87-32 

22-38 

Ethylic  acetate 

0-933 

88-1 

77-15 

87-32 

21-93 

MethyHc  propionate  . . 

0-943 

89-0 

79-7 

87-32 

21-99 

Propyhc  acetate 

0-881 

83-2 

101  -25 

101-22 

22-45 

Ethylic  propionate  . . . 

0-867 

81-8 

99-2 

101  -22 

22-22 

Metbylic  butyrate. .  . . 

1        0-814 

79-7 

102-7 

101 -22 

21-43 

Metbyhc  ieobutyrate. . 

0-794 

75-0 

92-3 

101-22 

20-74 
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losses  of  weight  should  give  the  inverse  ratio  of  the  heats  of  evapora- 
tion of  the  liquids.  Then,  if  the  heat  of  evaporation  of  anyone  liquid 
is  known,  the  absolute  value  of  the  heat  of  evaporation  of  any  other 
liquid  can  be  calculated  from  the  ratio  directly  found. 

The  authors  have  been  engaged  in  working  out  and  perfecting  the 
experimental  details  of  this  method  of  comparison,  and,  by  adopting 
arrangements  which  are  described  in  the  paper,  have  been  able  to 
obtain  satisfactory  results.  The  latent  heat  of  evaporation  of  benzene 
at  the  boiling  point  80*2°,  as  determined  by  Griffiths  and  Marshall 
(preceding  abstract),  has  been  used  as  the  standard  of  comparison. 

The  results  obtained  are  given  in  the  table  on  the  preceding  page. 

H.  C. 

Strontium  and  Calcium  Iodides.  By  Tassilly  (Compt.  rend., 
1896,  122,  82— 84).— Strontium  iodide  crystallises  at  about  60°  with 
7  mols.  H2O,  and  attempts  to  obtain  a  hydrate  with  6  mols.  HgO  were 
unsuccessful.  Heat  of  dissolution  of  SrIajVHzO  =  — 4!"47  Cal.  Com- 
bining this  with  previous  results 

Sr  solid   +   I2  gas   +    7H3O  liquid  = 

SrIa,7H20  develops  +158-07  Cal. 

Sr  solid  -H  I2  solid  +  7HoO  liquid  = 

Srl2,7H20 „        +147-27     „ 

Calcium  iodide  yields  long  needles  of  the  hydrate  Cal2,8H20. 
Heat  of  dissolution  +1*735  Cal. 

Ca  solid  +  I2  gas   +   8H2O  liquid   = 

Calj.SHjO develops  +144-47  Cal. 

Ca  solid  +  I2  solid  +  8H2O  liquid  = 

Cal2,8H20 „        +133-67     „ 

C.  H.  B. 

Heats  of  Formation  of  Manganese  Compounds.  By  H  enry 
L.  Le  Chateliek  (Compt.  rend.,  1896,  122,  80— 82;.— The  heats  of 
formation  were  determined  by  burning  the  compounds  in  a  calor- 
metric  bomb  with  known  weights  of  carbon  and  pure  paper,  the 
manganese,  as  a  rule,  being  converted  into  the  oxide  MuaO*.  The 
following  results  were  obtained. 

Mna  +  2O2  =  MngOi  develops  +  828  Cal.  or  82  x  4  Cal. 

Carhide  :—Kn^C  +  3O2  =  MnaO^  +  CO2  . .      develops  +4124  Cal. 
Mna  +  C  (diamond)  =  Mn^C „  +   104     „ 

Monoxide ;— 3MnO  +  0  =  MngOi    „         +   55*2     „ 

Mn  +  0  =  MnO „  +   908     „ 

Feroxide  ;— 3Mn02  =  MngO*  +  O2 „         -  48-0     „ 

MnO  +  O  =  MnOa „  +34-0     „ 

Mn    +    O2  =  MnOa   „  i-1260     „ 

Carhonate  :—^MnCO;  +  0  =  MngOi  +  3CO2  „  —  27-8     „ 

MnO  +  CO2  =  MnC03 „         +276     „ 

Silicate  : — SiOj  (quartz)  +  MnO  =  MnO,Si02  „  +      5*4     „ 

C.  H.  B. 
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Solubility  of  Gases.  By  Dmitri  P.  Koxowaloff  (/.  Buss.  Chem., 
Soc,  1894,  26,  48 — 49). — The  author's  experiments  with  a  view  to 
ascertain  if  the  law  of  Dalton  holds  good  in  the  case  of  dissoKdng" 
carbonic  anhydride  in  aniline,  have  shown  that  at  two  different  tem- 
peratures, namely,  0°  and  19*3°,  the  relation  between  the  volumes  of 
the  dissolved  gas  and  the  observed  pressure  (which  ranged  between 
600  and  900  mm.)  remained  constant. 

A  point  of  great  interest  is  the  examination  of  solutions  of  am- 
monia in  water:  these  do  not  follow  Daltou's  law  at  temperatures 
near  the  ordinary,  but  approximate  to  it  as  the  temperature  increases, 
until  at  100°  the  agreement  is  perfect. 

Experiments  as  to  the  electric  conductivity  of  ammonia  solutions 
at  higher  temperatures  led  to  results  which  are  entirely  opposed  to 
electrolytic  theories.  The  conductivity  is  directly  proportional 
to  the  increase  of  temperature  ;  the  mean  coefficient  of  increase  be- 
tween 18°  and  100°  being  equal  to  about  2  per  cent,,  a  figure  similar 
to  that  of  salt  solutions.  At  95°,  the  conductivity  is  about  three 
times  what  it  is  at  18°.     The  following  are  examples  of  the  results. 


Percentage  of  NH3.                                3  '10. 

9-48. 

Temperature !         18° 

95° 
26-1 

18° 
9-6 

95° 

Coefficient  of  conductivity 1        9-8 

29-7 

S.  G.  R. 
Experimental  Proof  of  the  Laws  of  van't  Hoff,  Arrhenius, 
Ostwald,  and  Dalton  for  Dilute  Solutions.  By  Mejer  Wilder- 
MANN  (Zeit.  physikal  Chem.,  1896,  19,  233— 250).— The  values  pre- 
viously obtained  by  the  author  for  the  van't  Hoff  constant  were  1"84 
— 1'85,  and  as  the  experiments  were  performed  with  a  convergence 
temperature  above  the  freezing  point  the  experiments  were  repeated 
under  the  reversed  condition.  The  results,  after  all  necessary  cor- 
rections, were  in  good  accord,  and  again  gave  values  1*84 — 1*85. 
The  slight  difference  from  the  calculated  value  may  be  due  to  funda- 
mental causes,  or  to  an  inaccurate  thermometer  scale,  and  experi- 
ments with  resorcinol  and  cane  sugar  at  another  part  of  the 
thermometer  scale  gave  the  higher  value  1'87.  Experiments  were 
made  with  sulphuric,  dichloracetic,  trichloracetic,  and  o-nitrobenzoic 
acids,  and  potassium  chloride,  to  test  the  law  of  Arrhenius,  and  the 
values  for  the  dissociation  obtained  from  the  freezing  point  and  from 
the  cowductivity  showed  close  agreement.  The  dilution  law  of 
Ostwald  was  tested  in  the  case  of  dichloracetic,  o-nitrobenzoic,  and 
trichloracetic  acids,  the  constancy  of  expression  AV/1  — A  being 
satisfactory,  and  the  variations  actually  occurring  being  irregular. 
IJalton's  law,  as  applied  to  dilute  solutions,  was  tested  by  mixtures  of 
carbamide  and  resorcinol,  carbamide  and  cane  sugar,  carbamide  and 
dextrose,  dextrose  and  aniline,  and  alcohol  and  carbamide.  In  all 
cases  the  law  was  found  applicable,  but  the  carbamide-resorcinol  ex- 
periments are  alone  recorded.  The  non-influence  of  a  non-electrolyte 
on  the  dissociation,  and  the  decrease  of  the  latter  by  the  presence 
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of  a  similar  ion  have  been  also  proved,  but  the  publication  of  the 
complete  results  is  postponed. 

(See  also  Abstr,,  1895,  ii,  105  ;  this  vol.,  ii,  290.)  L.  M.  J. 

Electrolytic  Dissociation  in  Formic  acid  Solutions.  By  Hugo 
Zanninovich-Tessarin  (Zeit.  physikal.  Chem.,  1896,  19,  251 — 260). — 
Nernst,  having  shown  that  the  dissociating  power  of  a  solvent 
appears  to  be  intimately  connected  with  its  dielectric  constant 
(Abstr.,  1894,  ii,  266),  the  author  undertook  the  determination  of 
the  degree  of  dissociation  of  solutions  in  formic  acid,  as  this  com- 
pound is  distinguished  by  a  very  high  dielectric  constant  (/t  =  62*0). 
The  salts  employed  were  lithium  chloride,  chlorides  and  bromides  of 
sodium,  potassium,  and  ammonium,  hydrochloric,  acetic,  and  trichlor- 
acetic acids,  the  freezing  point  method  being  employed  for  the  deter- 
minations. The  salts  in  all  cases  exhibited  strong  dissociation,  bub 
the  acids  acted  practically  as  non-electrolytes,  hydrogen  chloride 
apparently  forming  double  molecules.  Lithium  chloride  also  appears 
to  form  double  molecules  in  acetic  acid  solutions,  whilst  the  order  of 
the  dissociation  degree  differs  in  these  two  solvents.  Conductivity 
experiments  are  attended  with  more  difficulty,  owing  to  the  con- 
ductivity of  the  acid  itself,  due  probably  either  to  true  dissociation  or 
to  the  presence  of  water.  Potassium  and  sodium  chlorides,  hydro- 
chloric and  trichloracetic  acids,  however,  gave  results  in  accord  with 
the  cryoscopic  experiments.  L.  M.  J. 

Freezing  Points  of  Dilute  Solutions.  By  Walther  Nernst  and 
Richard  Abegg  (Phil.  Mag,,  1896,  [5],  4i,  196 — 199;  compare 
Abstr.,  1895,  ii,  155). — A  reply  to  Jones'  criticism  (this  vol.,  ii,  155) 
of  the  authors'  results.  H.  C. 

Freezing  Points  of  Dilute   Aqueous   Solutions.     By  E.  H. 

LooMis  (Ann.  Fhys.  Ghem.,  1896,  [2],  57,  495— 520).— Making  use 
of  the  method  described  in  a  former  paper  (Abstr.,  1894,  ii,  228),  the 
author  has  determined  the  freezing  points  of  a  number  of  dilute 
aqueous  solutions,  taking  great  precautions  to  ensure  the  highest 
degree  of  accuracy.  The  only  alteration  made  in  the  apparatus  pre- 
viously used  was  the  substitution  of  a  freezing-point  tube  of  200  c.c 
capacity  for  the  70-c.c.  tube  formerly  employed.  In  each  case  the 
specific  gravity  and  the  conductivity  of  the  solution  employed  were 
also  measured.  The  substances  examined  were  hydrochloric  and 
phosphoric  acids,  the  chlorides  of  potassium,  ammonium,  barium, 
and  magnesium,  the  nitrates  of  potassium,  sodium,  and  ammonium, 
and  the  sulphates  and  carbonates  of  potassium  and  sodium.  The 
results  obtained  are  given  in  tabular  and  curve  form. 

In  these  solutions,  as  in  those  of  the  other  electrolytes  which  were 
formerly  examined,  the  molecular  reduction  of  the  freezing  point  is 
found  to  increase  continuously  with  rising  dilution.  The  only  ex- 
ceptions to  this  rule  are  afforded  by  magnesium  chloride  and  hydro- 
chloric acid,  in  solutions  of  which  the  molecular  reduction  attains  a 
minimum  value  when  the  concentration  is  about  1/10  gram  mol.  per 
litre.      The  molecular  reduction  for  salts  of  monobasic  acids  and 
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radicles  differs  considerably  in  amount  from  that  of  salts  containing 
dibasic  radicles,  and  the  increase  which  takes  place  on  rising  dilution 
is  relatively  more  marked  in  the  case  of  salts  of  the  latter  type.  The 
results  are  extremely  regular,  and,  when  plotted  in  curve  form,  show 
no  breaks  or  sudden  changes  of  carvature. 

The  amount  of  electrolytic  dissociation  was  calculated  from  the 
results  for  the  solutions  examined  and  compared  with  that  calculated 
from  the  conductivities.  With  few  exceptions,  a  striking  agreement 
was  observed,  particularly  in  the  cases  of  potassium  chloride  and 
sulphate.  The  differences  are,  however,  in  some  cases  greater  than 
could  be  accounted  for  by  experimental  error,  more  particularly  wdth 
the  more  concentrated  solutions.  It  is  also  noticeable  that  although, 
according  to  the  dissociation  theory,  the  potassium  salts  should  have 
a  greater  molecular  redaction  than  the  sodium  salts  in  all  cases,  with 
the  exception  of  the  carbonates,  the  reverse  was  observed. 

H.  C. 

Determination  of  the  Freezing  Points  of  Dilute  Solutions. 
By  E.  H.  LoOMis  (Ann.  Fhys.  Chem.,  1896,  [2],  57,  521— 532).— The 
author  replies  to  objections  raised  by  Jones,  Wilderraann,  and  others 
to  his  method  of  determining  freezing  points  (Abstr.,  1894,  ii,  228; 

1895,  ii,  7,  105).  H.  C. 

Solubility  at  the  Solidifying  Point  of  the  Solvent.  By 
Henryk  Arctowski  (Zeit.  anorg.  Chem.,  1896,  11,  272 — 277). — The 
author  has  determined  the  solubilities  of  sulphur,  bromine,  iodine, 
mercuric  iodide,  and  tin  tetriodide  in  carbon  bisulphide,  and  of  iodine 
in  benzene,  chloroform,  and  ether,  at  temperatures  close  to  the  solidi- 
fying point  of  the  solvents.  The  results  lead  to  the  conclusion  that 
the  solubility  curve  may  be  prolonged  beyond  the  point  of  solidifica- 
tion of  the  solvent,  and  that  this  point  has  no  peculiar  significance 
on  the  curve.  It  appears  probable  that  no  substance  is  completely 
insoluble  in  one  of  its  solvents  at  the  solidifying  point  of  the  solvent. 

H.  C. 

The  Polythionates.     By  Hans  Hertlein    {Zeit.  physikal.  Chem., 

1896,  19,  287 — 317). — The  methods  of  preparation  and  purification 
for  the  polythionic  acids  and  their  potassium  salts  are  first  given, 
after  which  the  observations  of  the  physical  properties  are  recorded. 
The  molecular  volume  is  found  to  increase  regularly  from  the  di- 
thionates  to  the  pentathionates,  the  differences  being  12*75,  14*35, 
and  12*45  (calc).  The  conductivity  was  determined  by  Kohlrausch's 
method,  and  the  velocity  of  the  acid  ion  calculated.  In  the  case  of 
the  dithionates,  the  values  thus  obtained  from  the  potassium,  sodium, 
barium,  and  thallium  salts  were  not  in  accord,  the  mean  of  the 
potassium  and  sodium  results  being  85.  The  velocity  decreases  with 
the  addition  of  sulphur,  thus  ^S.Oe,  85  ;  ^SaOg,  72*8;  ^S^Oe,  67*4; 
^SsOj,  61*4.  Both  dithionic  and  tetrathiouic  acids  are  found  to  be 
fctrong  acids,  the  degree  of  dissociation  at  v  =  43*18  being  respec- 
tively 0*896  and  0*92.  The  internal  friction  was  determined  by  the 
method  described  by  Ostwald,  and  was  found  to  increase  with  in- 
crease in  the  sulphur  content.     The  determinations  of  the  molecular 
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refraction  were  made  with  a  Pulfrich's  refractometer  with  the   fol- 
lowing results  for  sodium  light  at  20°. 


I. 


Potassium  dithionate 50 '  24 

„  trithionate   64-69 

„  tetrathionate 79-39 

„  pentathionate 94  "92 


II. 


29-71 
38-15 
46-68 
55-72 


Diff.  I. 


14-45 
14-70 
15-53 


Dife.  II. 


8-44 
8-53 
9-04 


The  values  in  (I)  and  (II)  are  calculated  by  Gladstone's  and 
Lorenz'  formulas  respectively,  and  from  these  it  appears  that  the 
sulphur  is  present  in  all  the  compounds  in  the  bivalent  state.  Ob- 
servations of  the  molecular  volu^ie  in  solutions  were  made,  and  also 
determinations  of  the  electromotive  force  with  different  electrodes, 
the  latter  experiments  indicating  that  the  metal  is  not  directly 
united  to  sulphur.  The  author  considers  the  physical  properties 
of  the  compounds  to  accord  best  with  the  constitutional  formula) 
proposed  by  Mendeleeff  {Frinciples  of  Chemistry).  L.  M.  J. 

Molecular  Solution  Volumes  and  Molecular  Volumes  of 
Organic  Compounds.  By  Isidor  Traube  {A^malen,  1896,  290, 
43—122  ;  compare  Abstr.,  1895,  ii,  70  and  209).— The  author  brings 
forward  the  experimental  details  on  which  are  based  the  conclusions 
already  indicated  (this  vol.,  ii,  152). 

In  addition  to  the  points  noticed  (loc.  cit.),  it  is  observed  that  the 
molecular  solution  volume  is  not  only  additive  and  constitutive  in 
character,  but  also  configurative,  the  volumes  of  crotonic,  dibromo- 
crotonic,  allocinnamic,  allofurfuracrylic,  maleic,  and  citraconic  acids 
being  appreciably  smaller  than  those  of  the  trans-modifications ; 
differences  also  occur  between  the  molecular  solution  volumes  of 
ortho-compounds  and  the  values  obtained  for  the  meta-  and  para- 
isomerides. 

The  property  of  polysterisni  (Abstr.,  1895,  ii,  71)  is  exhibited  by 
nitrogen,  phosphorus,  chlorine,  bromine,  and  iodine,  and  it  is  found 
that  in  monhalogenised  acids  the  three  last-named  elements  have  an 
atomic  solution  volume  =  13-2  c.c,  and,  therefore,  identical  with  the 
value  for  cyanogen.  The  author's  results  indicate  the  quinquavalence 
of  nitrogen  in  nitro-groups,  and  evidence  is  adduced  in  favour  of 
ring  structure  in  amido-acids.  M.  O.  F. 

Velocity  of  Reaction  between  Ethylic  Iodide  and  Silver 
Nitrate  in  Ethylic  and  Methylic  Alcohols.  By  V.  Chiminello 
(Gazzetta,  1895,  25,  ii,  410—418). — The  author  has  determined  tlie 
velocity  of  reaction  between  ethylic  iodide  and  silver  nitrate  in  ethylic 
and  methylic  alcohol  solutions  at  0°,  10°,  and  15°  for  different  times; 
action  was  arrested  by  pouring  the  mixture  into  water,  and  the  un- 
changed silver  nitrate  was  titrated  with  thiocyanate. 

In  ethylic  alcohol  at  0°,  the  reaction  is  of  the  first  order,  the  velocity 
coefficient  AK  being  00188  and  0'0143  at  5  and  180  minutes  i*espec- 


GENERAL  AND  PHYSICAL  CHEMISTRY.  355 

tively,  so  that  at  this  temperature  action  probably  proceeds  in  accord- 
ance with  the  equation  EtI  +  AgNOg  =  Agl  +  EtNOg. 

At  higher  temperatures,  the  velocity  coefficient  diminishes  con- 
sidera,bly  as  the  time  increases ;  thus  at  10°  the  values  of  AK  for  2 
and  90  minutes  are  0*0639  and  0'0251  respectively,  indicating  that 
secondary  action  occurs  at  temperatures  above  0°;  the  secondary 
action,  perhaps,  proceeds  in  accordance  with  the  equation  given  by 
Bertraiid,  CaHs-NOa  +  C^Hs'OH  =  C^Hs-NOs  +  CHa-CHO  +  H^O  ; 
the  author  was  only  able  to  detect  in  the  liquid  ethylic  nitrite  and 
acetic  acid,  the  oxidation  product  of  the  acetaldehyde  produced. 

The  velocity  coefficients  in  methylic  alcohol  decrease  continuously 
as  the  time  increases,  being  at  0°,  0*0660  and  0*0248  at  2  and  100 
minutes  respectively ;  the  considerable  rise  in  the  velocity  coefficients 
attending  the  change  of  solvent  is  evidently  due  to  the  general 
accelerating  effect  of  methylic  alcohol,  whilst  the  gradual  diminution 
of  the  coefficient  as  the  time  increases,  is  probably  caused  by  secondary 
action,  according  to  the  equation  EtI  +  MeOH  =  Mel  +  EtOH. 

W.  J.  P. 

Function  corresponding  -with  the  Periodicity  of  the  Properties 
of  the  Elements.  By  Flavian  M.  Flayitzky-  (Zeit.  anorg.  Ghem., 
1896,  11,  264— 267).— The  relationship  of  the  properties  of  the  ele- 
ments to  their  atomic  weights  may  be  expressed  by  the  formula 
a  cot  27r0(p),  where  a  is  a  constant  dependent  on  the  property  under 
discussion,  and  (p(p)  is  a  function  of  the  atomic  weight  p.  This 
formula,  which  was  proposed  by  the  author  in  1887,  is  practically 
identical  with  that  recently  put  forward  by  Thomsen  (this  vol.,  ii,  16). 

H.  C. 

Eutropic  Series.  By  W.  Ortloff  (Zeif.  jpliysikal.  Chem.,  1896, 
19,  201 — 227). — From  the  examination  of  the  known  physical 
constants  of  the  metals  beryllium,  magnesium,  zinc,  cadmium, 
mercury,  iron,  cobalt,  and  nickel,  and  of  a  large  number  of  their 
compounds,  the  author  shows  that  they  fall  into  two  eutropic  series, 
that  is,  series  in  which  not  only  the  physical  properties,  but  also  the 
crystallographic  constants  exhibit  a  regular  variation.  In  the  first 
series,  consisting  of  the  compounds  of  the  first  five  metals,  the  in- 
crease of  molecular  weight  is  generally  associated  with  an  increase  in 
specific  gravity,  molecular  volume,  index  of  refraction  and  molecular 
refraction,  but  a  decrease  in  the  hardness  and  specific  heat.  In  the 
second  series,  with  increasing  molecular  weight  is  associated  an  in- 
creasing index  of  refraction  and  specific  gravity,  but  a  decreasing 
molecular  volume,  molecular  refraction,  and  hardness.  In  both 
series,  in  the  monoclinic  compounds,  the  a-axis  decreases  and  the 
c-axis  increases  with  increasing  molecular  weight,  whilst  in  the 
hexagonal  compounds,  the  c-axis  increases  in  the  first  series  but 
decreases  in  the  second.  Exceptions  in  this  respect  are  usually  asso- 
ciated with  other  anomalies  in  the  physical  properties  of  the  com- 
pound. L.  M.  J. 

Extraction  Apparatus  for  Liquids.  By  A.  Kurbatofp  (/.  Buss. 
Chem.   Soc.y   1894,  26,    39 — 40). — A    modification   of  the   ordinary 
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Soxhlet  apparatus.  The  vapour  of  the  sol- 
vent enters  the  condenser  through  the  tube 
E,  and  after  condensation  drops  into  the 
funnel  B,  passes  to  the  bottom  of  the  cylin- 
der A,  and,  being  lighter  than  the  liquid 
to  be  extracted,  rises  through  it  and  flows 
down  into  the  recipient  through  the  tube  C. 
A  little  agitator  D,  is  suitably  arranged  in 
the  cylinder  A,  and  proves  very  useful  in 
certain  cases,  such  as  milk. 

Results  obtained  by  this  apparatus  have 
been  found  to  be  in  perfect  accordance  with 
those  obtained  in  Soxhlet's  apparatus. 

S.  G.  R. 
Lecture  Experiment.  Combustion  of 
Oxygeh  in  Ammonia,  Sec.  By  Iwan  P. 
OssiPOFF  (/.  liHss.  Chem.  Soc,  1894,  26, 
55 — 56). — A  beaker  is  about  half  filled 
with  strong  solution  of  ammonia,  and  the 
liquid  moderately  heated  so  as  to  replace 
the  air  in  the  beaker  by  ammonia.  A  slow 
current  of  oxygen  is  then  passed  into  the 
beaker  through  a  tube  which  almost  touches  the  surface  of  the 
liquid.  A  light  is  then  brought  near  the  beaker,  and  as  soon  as  a 
flame  appears  at  the  end  of  the  oxygen  tube,  the  latter  is  quickly 
immersed  in  the  liquid.  Simultaneously  the  current  of  oxygen  is 
increased,  and  instantly  a  whole  sheaf  of  pale  greenish  flame  will  be 
seen  above  the  liquid. 

In  connection  with  this  experiment,  it  has  been  found  that  oxygen 
burns  very  well  in  paraffin  oil  and  alcohol,  and  that  lighting-gas 
burns  in  fuming  nitric  acid.  The  apparatus  used  is  in  all  these 
cases  the  same  as  the  above.  S.  Gr.  R. 
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Preparation  of  Hydrogen  Bromide  and  Hydrogen  Iodide. 
By  J.  H.  Kastle  and  J.  H.  Bullock  (Amer.  Chem.  J.,  1896,  18, 
lU5 — 111). — Hydrogen  Bromide. — Bromine  is  allowed  to  flow  slowly 
from  a  tap-funnel  into  a  solution  of  naphthalene  (15  to  20  grams)  in 
a  little  orthoxylene.  Hydrogen  bromide  is  at  once  evolved,  and 
is  freed  from  bromine  by  passing  through  concentrated  aqueous 
hydrobromic  acid  holding  red  phosphorus  in  suspension,  and  then 
through  a  JJ  -tube  containing  red  phosphorus ;  and  from  moisture  by 
means  of  phosphoric  anhydride.  The  flow  of  bromine  once  regulated, 
the  evolution  proceeds  regularly.  Petroleum  boiling  above  150°  may 
be  used  instead  of  xylene.  The  yield  of  hydrogen  bromide  is  91  per 
cent,  of  the  theoretical. 
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Hydrogen  Iodide. — Ten  grams  of  finely  divided  iodine  are  mixed 
with  an  equal  bulk  of  finely  powdered  resin  (colophony),  and  the 
whole  with  an  equal  bulk  of  white  sand.  The  mixture  is  heated  in  a 
retort,  the  neck  of  which  passes  into  a  Woulff's  bottle,  where  a 
brownish  liquid  condenses  together  with  iodine,  while  hydrogen 
iodide  passes  on,  and  is  freed  from  iodine  by  red  phosphorus  and 
from  moisture  by  phosphoric  anhydride  ;  it  is  then  perfectly  coloui-- 
less.  Ten  grams  of  iodine  yielded  5*4  grams  of  the  acid.  The 
method  is  very  rapid,  and  well  suited  for  lecture  demonstrations. 

A.  E. 

Properties  of  Liquid  Hydrogen  Iodide.     By  E,.  S.  Noreis  and 

F.  G.  COTTRELL  (Amer.  Ghem.  /.,  1896,  18,  96— 105).— The  liquid 
was  formed  by  passing  dry  hydrogen  iodide  into  a  stoppered  tube 
surrounded  by  solid  carbonic  anhydride;  the  tube  was  then  removed 
from  the  carbonic  anhydride,  the  stopper  being  held  in  place  by  a 
clamp  ;  the  liquid  could  thus  be  kept  at  the  temperature  of  the 
room  for  two  or  three  hours  before  it  all  escaped.  It  is  limpid  and, 
colourless.  The  solid,  formed  on  freezing  it,  is  heavier  than  the 
liquid,  and  resembles  ice  in  appearance.  Sunlight  rapidly  liberates 
iodine  from  the  liquid,  the  action  becoming  less  as  the  amount  of  free 
iodine  in  the  solution  increases.  Silver,  mercury,  copper,  tin,  iron,, 
aluminium,  sodium,  and  potassium  were  attacked,  giving  iodides  and 
liberating  hydrogen;  lead,  bismuth,  cadmium,  antimony,  zinc,  mag-- 
Tiesium,  and  thallium  were  not  acted  on.  Of  the  above  metals,  liquid 
hydrogen  chloride  dissolves  only  aluminium  (Gore,  Phil.  Mag.,  1865, 
[4],  29,  541).  Cupric  oxide  and  manganese  dioxide  dissolved  quickly,, 
forming  cuprous  and  manganous  iodides.  Dry  sodium  and  calcium 
carbonates  were  quite  unacted  on.  Sulphur  gradually  dissolved, 
forming  hydrogen  sulphide  and  liberating  iodine.  Carbon  bisulphide- 
merely  dissolved.  Water  refuses  to  mix  with  the  acid,  and  if  shaken^ 
with  it  breaks  into  globules,  which  rise  to  the  surface. 

Liquefied  gases  were  introduced  in  thin  sealed  tubes,  which  were 
broken  by  shaking.  Chlorine,  issuing  from  a  small  hole  in  the  tube, 
liberated  iodine,  and,  as  the  action  became  more  energetic,  burst  into, 
flame.  Liquid  cyanogen  liberated  iodine,  forming  hydrogen  cyanide 
and  a  flocculent  precipitate.  Liquid  sulphurous  anhydride  set  free 
sulphur  and  iodine,  and  formed  hydrogen  sulphide.  Liquid  ammonia 
reacted  violently  forming  ammonium  iodide.  Alcohol  and  ether 
both  form  ethylic  iodide. 

On  the  whole,  liquid  hydrogen  iodide  is  more  inert  than  the  gas,, 
and  more  active  than  liquid  hydrogen  chloride.  A.  E. 

Molecular  Weight  of  Sulphur.    By  William  R.  Orndorff  and 

G.  L.  TEREASSt:  (Amer.  Chem.  J.,  1896,  18,  173— 207).— The  mole- 
cular weight  of  sulphur  in  solution  in  toluene  and  in  carbon 
bisulphide,  as  determined  by  the  boiling  point  method,  is  in  each 
case  288,  corresponding  with  Sg.  The  monoclinic  and  ortho- 
rhombic  forms  have  therefore  the  same  molecular  weight. 

As  the  result  of  a  large  number  of  experiments  carried  out  in 
solutions  of  varying  degrees  of  concentration,  the  following  con- 
clusions are  arrived  at. 
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(1)  In  solvents  boilinsj  below  tlie  melting  point  of  sulphur,  such  as 
toluene,  carbon  bisulphide,  and  benzene,  the  sulphur  molecule  is 
represented  by  Sg. 

(2)  In  solvents  boiling  above  the  melting  point  of  sulphur, 
such  as  metaxjlene,  phenol,  and  phenetoil,  the  molecule  corresponds 
with  Ss. 

By  solution  in  sulphur  chloride  this  complex  molecule  is  appa- 
rently dissociated,  since,  as  a  mean  of  12  experiments  conducted  in 
this  solvent,  a  molecular  weight  of  61  "9  corresponding  with  S2  was 
arrived  at. 

The  authors  have  also  made  molecular  weight  determinations  of 
this  substance,  by  means  of  the  depression  in  the  freezing  point,  when 
dissolved  in  naphthalene  and  diphenyl,  with  a  result  in  the  former 
case  of  224,  corresponding  with  S7,  and  iu  the  latter  of  256  corre- 
sponding with  Ss-  They,  however,  attach  very  little  importance  to 
these  results,  the  cryohydrate  temperatures  of  these  solvents  with 
sulphur  lying  so  near  their  freezing  points.  J.  F.  T. 

Thionyl  Bromide  and  Chlorobromide.  By  Adolphe  Bessox 
{Com^t.  rend.,  1896,  122,  320— 322).— When  dry  hydrogen  bromide 
is  passed  into  thionyl  chloride  at  a  temperature  not  exceeding 
100°,  and  the  product  is  fractionated  under  reduced  pressure, 
thionyl  chlorobromide  and  bromide,  and  sulphur  bromide  are 
obtained. 

Thionyl  chloroh'omide,  SOClBr,  is  a  pale  yellow  liquid  which  boils 
and  slightly  decomposes  at  about  115°  under  normal  pressure,  and  does 
not  solidify  at  —23°  ;  sp.  gr.  =  231  at  0°.  At  a  temperature  a  little 
above  its  boiling  point,  it  decomposes  into  sulphurous  anhydride, 
thionyl  chloride,  bromine,  and  sulphur  bromide,  and  the  same  decom- 
position takes  place  slowly  in  the  cold.  In  contact  with  mercury, 
thionyl  chloride  and  mercurous  bromide  are  formed,  sulphur  is 
liberated  and  sulphurous  anhydride  is  given  off. 

Thionyl  hromide,  SOBro,  is  an  orange-yellow  liquid  which  boils  at 
about  68°  under  a  pressure  of  40  mm.,  and  does  not  solidify  at  —23° ; 
8p.  gr.  =  2'61  at  0°.  When  heated,  it  decomposes  rapidly  into 
bromine,  sulphur  bromide,  and  sulphurous  anhydride.  In  contact 
with  mercury,  it  yields  sulphur,  sulphurous  anhydride,  and  mercur- 
ous bromide.  Thionyl  bromide  is  not  formed  by  the  action  of 
sulphurous  anhydride  on  phosphorus  pentabromide. 

Both  the  chlorobromide  and  the  bromide  are  rapidly  decomposed  by 
water.  C.  H.  B. 

Action  of  Carbonic  Chloride  on  some  Hydrogen  Compounds. 

By  Adolphe  Besson  (Compt.  rend.,  1896,  122,  140—142). — Phos- 
phonium  bromide  acts  slowly  on  carbonic  chloride  in  the  cold,  but 
very  rapidly  at  50°,  and  in  sealed  tubes,  the  action  is  complete  in  a 
few  hours.  The  products  are  hydrogen  chloride,  hydrogen  bromide, 
and  hydrogen  phosphide,  carbonic  oxide,  and  solid  yellow  hydrogen 
phosphide. 

Hydrogen  iodide  dissolves  readily  in  carbonic  chloride,  but,  even 
when  cooled  with  ice  and  salt,  there  is  a  violent  action,  with  libera- 
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tion  of  iodine.  Phosphoniura  iodide  reacts  slowly  with  the  chloride 
at  0°,  and  in  sealed  tubes  between  0°  and  10°,  the  action  proceeds 
somewhat  rapidly  with  production  of  hydrogen  chloride,  carbonic 
oxide,  phosphorus  iodide,  P2I4,  and  red  phosphorus,  which  retains 
abont  10  per  cent,  of  iodine,  seemingly  in  the  form  of  a  subiodide. 

Hydrogen  phosphide  is  practically  without  action  on  carbonic 
chloride ;  hydrogen  sulphide  acts  at  200°  under  pressure  with  forma- 
tion of  sulphurous  and  carbonic  anhydrides,  and  carbon  oxysulphide  ; 
hydrogen  selenide  at  200°  yields  selenium,  hydrogen  chloride,  and 
carbonic  oxide,  and  at  230°  the  selenium  acts  on  the  excess  of 
carbonic  chloride  with  production  of  selenium  chloride. 

C.  H.  B. 

Solubility  of  Sodium  Thiosulphate  in  Alcohol.  By  F. 
Pakmentier  (Compt.  rend.,  1896,  122,  135— 137).— The  author  has 
repeated  Brunner's  experiments  with  ordinary  sodium  thiosulphate 
(Abstr.,  1895,  ii,  488),  and  also  with  the  modification  of  the  thio- 
sulphate described  by  himself  and  Amat  (Abstr.,  1884,  819).  With 
absolute  alcohol,  the  thiosulphate  cannot  be  completely  fused  in  sealed 
lubes  even  at  100°;  with  alcohol  of  80°,  it  melts  at  41°  and  not  at 
47'9°,  and  with  alcohol  of  63°,  at  33°.  The  salt  superfused  in  pres- 
ence of  alcohol  of  80°,  solidifies  in  the  allotropic  modification  when 
cooled  with  a  mixture  of  ice  and  salt,  but  the  product  melts  at  28° 
instead  of  32°  (loc.  cit.).  The  determinations  of  solubility  do  not: 
agree  with  those  of  Brunner,  and  show  that,  although  the  solubility 
of  the  crystallised  thiosulphate  is  constant  with  the  quantity  of 
i-olvent  (alcohol  and  water),  the  solubility  of  the  superfused  thio- 
.sulphate  increases  with  the  volume  of  the  solvent.  The  concentra- 
tion of  the  alcohol  above  the  superfused  salt  also  varies,  and  a 
<  omplex  condition  of  equilibrium  is  set  up  between  the  alcohol,  the 
water,  and  the  anhydrous  salt.  C.  H.  B. 

Sodium  Sulpharsenate.  By  Le  Hoy  W.  McCay  {Zeit.  anal. 
Chem.,  1895,  34,  725— 730).— A  feebly  alkaline  solution  of  sodium 
arsenate  was  saturated  with  hydrogen  sulphide  and  heated  in  a  closed 
flask.  The  cooled  solution  was  then  poured  into  alcohol,  and  the 
precipitated  salt  air-dried.  Analyses,  in  which  the  arsenic  penta- 
sulphide,  sodium,  and  water  were  all  directly  estimated,  showed  the 
composition  to  be  Na3AsS4,8H20,  the  numbers  agreeing  far  less 
closely  with  the  hitherto  accepted  formula  2Na3AsS4,15H20. 

The  author  is  unable  to  confirm  Nilson's  statements  as  to  the  ex- 
istence of  orthosulpharseuic  acid,  H3ASS4.  The  precipitate  obtained 
by  adding  a  mineral  acid  to  a  dilute  solution  of  the  sulpharsenate  con- 
sists of  hydrated  arsenic  pentasulphide,  with  only  traces  of  hydrogen 
sulphide,  which  are  easily  and  completely  removed  by  a  current  of 
hydrogen.  The  precipitate  loses  its  water  completely  in  a  vacuum, 
or  when  dried  at  87°.  M.  J.  S. 

Lithium  Hydride.  By  Antoine  Guntz  (Compt.  rend.,  1896,  122, 
244 — 246). — Lithium  combines  somewhat  rapidly  with  hy^drogen  at  a 
dull  red  heat,  but  the  conversion  into  hydride  is  incomplete.  At  a 
bright  red  heat,  however,  combination  takes  place  with  incandes- 
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cence,  and  tbe  vapour  of  the  lithium  combines  with  the  hydrogen  to 
form  a  white  solid  hydride,  LiH,  which  is  deposited  on  the  cool  parts 
of  the  tube.  It  is  not  deliquescent,  and  alters  very  slowly  when 
exposed  to  air,  but  is  decomposed  by  water  with  formation  of  the 
hydroxide  and  liberation  of  hydrogen.  When  heated  in  nitrogen,  it 
is  converted  into  tbe  nitride,  and  when  heated  in  air,  it  burns  and 
yields  the  oxide.  C.  H.  B. 

Magnesium  Silver  Nitrite.  By  Leopold  Spiegel  (Chem. 
Zeif.,  1895,  19,  1423). — A  solution  of  silver  nitrite  and  mao^nesium 
nitrite  in  molecular  proportion  was  boiled  during  a  considerable  time, 
filtered,  when  cool,  from  excess  of  silver  salt,  and  evaporated  to  a 
syrupy  consistency.  After  separation  from  the  last  traces  of  silver 
nitrite,  the  liquid  was  submitted  to  desiccation  in  a  vacuum.  The 
residue,  which  crystallised  in  glistening  needles,  was  powdered,  and 
dried  until  constant  in  weight.  The  aqueous  solution,  which  quickly 
blackened  on  exposure  to  light,  was  decomposed  with  nitric  acid  and 
analysed.     The  results  agreed  with  the  formula 

19Mg(N03)2,AgN03  +  5OH2O.  A.  L. 

Inertness  of  Alkaline  Earths  with  respect  to  Hydrogeii 
Chloride.  By  Victor  H.  Veley  (Ber.,  1896,  29,  577—580).— 
Hydrogen  chloride  was  dried  by  passing  it  in  a  slow  stream  through 
sulphuric  acid,  over  phosphoric  anhydride,  and  through  a  tabe  packed 
with  pumice  and  freshly  ignited  lime  (on  which  the  dry  gas  has  no 
action  in  the  cold)  ;  it  was  then  passed  over  the  dry  base  that  was  to 
be  experimented  with.  At  the  ordinary  temperature,  dry  hydrogen 
chloride  has  no  action  on  dry  lime ;  at  40°  there  is  a  very  slight 
action,  and  at  80°  nearly  half  of  the  gas  is  absorbed,  and  water  is  seen 
to  be  formed.  Magnesia  reacts  a  little  more  readily,  probably  owing 
to  its  being  in  a  state  of  finer  division.  Baryta  reacts  even  at  the- 
ordinary  temperature,  but  it  is  difficult  to  get  it  quite  dry. 

C.  F.  B. 

Hydraulic  Cements.  By  Orazio  Kebuffat  (Gazzetta,  1895,  25^ 
ii,  481 — 3*J3). — The  author  gives  a  summary  and  criticism  of  thfv 
work  done  by  Le  Chatelier  and  others  on  hydraulic  cements  during 
recent  years.  W.  J.  P. 

Preparation  of  Pure  Strontium  Compounds.  By  S.  P.  L.  Soren- 
SEN  (Zeit.  anorg.  Chem.,  1896,  11,  805 — 378). — The  results  of  a  large 
number  of  experiments  show  how  difficult  it  is  to  separate  strontium 
salts  from  calcium  and  barium  salts  ;  and  that  isomorphous  salts  are 
more  difficult  to  separate  than  those  which  are  not  isomorphous. 
Thus,  calcium  chloride  cannot  be  completely  separated  from  stron* 
tium  chloride  by  means  of  concentrated  hydrochloric  acid,  although, 
when  pure,  they  behave  quite  differently  towards  this  reagent.  Stron- 
tium and  barium  chlorides  which  are  not  isomorphous,  although  they 
behave  in  a  similar  manner  towards  concentrated  hydrochloric  acid,, 
can  be  almost  completely  separated  by  this  acid,  whereby  the  greater 
portion  of  the  barium  chloride  is  precipitated  without  the  slightest 
trace  of  strontium  chloride.     Strontium  and  barium  nitrate  cannot 
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be  separated  ;  calcium  nitrate  is,  however,  easily  separated  from  the 
two  preceding.  The  sulphates  of  calcium,  strontium,  and  barium 
are  isomorphous,  and  althoagh  they  differ  considerably  in  their  solu- 
bility and  stability  towards  alkali  carbonates,  it  is  impossible  to 
separate  them  when  precipitated  together.  The  best  method  of  pre- 
paring pure  strontium  salts  is  as  follows.  Commercial  strontium 
carbonate  (95  grams)  is  dissolved  in  the  least  possible  quantity  of 
hydrochloric  acid,  diluted  to  400  c.c,  and  warmed  until  all  the 
carbonic  anhydride  is  expelled;  5  grams  of  solid  strontium  hydroxide 
is  then  added,  the  mixture  shaken  and  warmed  on  the  water  bath, 
filtered,  and  the  filtrate  treated  with  5 — 10  c.c,  of  chlorine  water, 
again  warmed,  and  filtered.  By  this  treatment,  any  heavy  metals 
which  may  be  present  are  separated.  The  filtrate,  which  should  be 
strongly  alkaline,  is  treated  with  a  slight  excess  of  hydrochloric  acid, 
diluted  to  500  c.c,  and  treated  with  so  much  concentrated  hydro- 
chloric acid  that,  on  cooling  with  cold  water,  a  separation  of  needles 
takes  place.  After  some  time,  the  clear  solution  is  decanted  and  the 
precipitated  barium  chloride  washed  with  25 — 30  per  cent,  hydro- 
chloric acid,  the  wash- water  being  added  to  the  main  solution.  The 
solution  is  then  treated  with  concentrated  sulphuric  acid  (70  grams) 
mixed  with  water  (500  c.c),  and  after  remaining  until  the  following 
day,  the  precipitated  sulphates  are  separated,  washed  free  from  acid, 
and  treated  with  10  per  cent,  ammonium  carbonate  solution.  The 
product  is  washed  with  warm  water,  and  a  small  portion  dissolved  in 
nitric  acid,  when  only  a  very  small  quantity  of  sulphate  should  remain 
undissolved  ;  if  much  undissolved  sulphate  remains,  the  product 
must  be  again  treated  with  ammonium  carbonate.  The  washed  pro- 
duct is  then  treated  with  a  slight  excess  of  nitric  acid,  filtered,  mixed 
with  100  c.c.  of  66  per  cent,  nitric  acid,  and  then  with  20  c.c  of 
dilute  sulphuric  acid  (corresponding  with  about  2  grams  SrO),  and 
allowed  to  remain  until  the  following  day.  The  filtrate  is  successively 
treated  in  the  same  way  with  10  c.c.  additions  of  sulphuric  acid  until 
the  precipitate  is  free  from  barium.  The  filtrate  is  now  evaporated 
to  dryness,  the  residue  dissolved  in  water,  filtered,  evaporated  to  a 
pasty  consistency,  and  mixed  with  200 — 300  c.c  of  alcohol.  The 
precipitate  is  separated,  washed  with  alcohol,  and  again  dissolved  iu 
water  and  precipitated  with  alcohol  until  free  from  calcium.  By  this 
method  76 — 77  per  cent,  of  the  theoretical  quantity  of  pure  strontium 
salt  is  obtained. 

The  following  method  is  employed  for  the  detection  of  small  quan- 
tities of  calcium  in  strontium  salts.  The  strontium  nitrate  (corre- 
spvonding  with  0  5  gram  SrO)  is  dissolved  in  water  and  evaporated 
to  complete  dryness  in  a  platinum  dish ;  the  dry  residue  is  rubbed 
and  well  shaken  with  a  small  quantity  of  a  mixture  of  ether  and 
alcohol,  the  mixture  filtered  until  quite  clear,  and  the  filtrate  evapo- 
rated to  dryness.  The  minute  residue  thus  obtained  is  dissolved  in 
nitric  acid,  mixed  with  ammonia,  and  treated  in  a  test  tube  with 
ammoniacal  arsenic  acid,  when,  in  the  presence  of  lime,  the  salt 
Ca(NH4)As04  -f-  7H2O,  which  is  very  characteristic  when  examined 
under  the  microscope,  is  precipitated.  By  this  means  005  per  cent, 
of  calcium  can  be  easily  detected.     If  ammonium  oxalate  is  employed 
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instead  of  ammonium  arsenate,  the  presence  of  0*03 — 004  per  cent, 
of  calcium  gives  a  distinct  precipitate,  but  this  precipitate  is  not 
characteristic. 

Small  quantities  of  barium  are  detected  as  follows  :  The  faintly 
acid  solution  of  strontium  nitrate  or  chloride  (05  gram  SrO)  is 
diluted  to  200  c.c,  mixed  with  5  c.c.  of  ammonium  acetate  solution 
(50  c.c.  acetic  acid  (I  :  1),  neutralised  with  ammonia  and  diluted  to 
too  c.c),  and  then  with  10  c.c.  of  ammonium  chromate  solution  (1  gram 
ammonium  chromate).  The  mixture  is  allowed  to  remain  until  the 
following  day,  and  the  precipitate  washed  with  water,  dissolved  in 
dilute  nitric  acid,  and  mixed  with  ammonium  acetate  and  ammonium 
chromate,  when,  in  the  presence  of  0"033  per  cent,  of  baryta  in  the 
strontium  salt,  a  distinct  turbidity  is  obtained.  E.  C.  R. 

Zinc  Oxyiodides.  By  Tassillt  (Gompt.  rend.,  1896,  122, 
323 — 325). — When  20  grams  of  zinc  iodide  and  20  grams  of  water 
are  heated  in  sealed  tubes  at  150°  with  0*2  gram  of  zinc  oxide,  the 
oxyiodide,  Znl2,9ZnO,24H20,  or  ZnT2,9Zn(OH)2  +  ISH^O,  is  obtained 
in  white,  hexagonal  lamella),  which  act  on  polarised  light.  If  ammo- 
nia is  added  to  a  solution  of  zinc  iodide  in  quantity  insufficient  to 
precipitate  the  whole  of  the  zinc,  the  oxyiodide,  Znl2,5ZnO,llH20,  is 
obtained  in  slender,  microscopic  needles. 

The  ammonio-zinc  iodides,  Znl2,4NH3,  and  Znl2,5NH3,  yield  only 
zinc  oxide  when  treated  with  excess  of  water;  when  heated  with  a 
small  quantity  of  water  in  sealed  tubes,  they  both  yield  the  compound 
Znl2,4NH3.  The  action  of  zinc  oxide  on  ammonium  iodide  solution 
yields  a  crystalline  compound,  3Znl2,5NH3,3H20,  but  this  does  not 
give  an  oxyiodide  on  treatment  with  water.  C.  H.  B. 

suicides.  By  Guillame  J.  L,  de  Chalmot  {Amer.  Cliem.  J.,  1896, 
18,  95 — 96). — Copper  silicide  is  obtained  in  flat,  bluish-white  crystals, 
of  sp.  gr.  4*25,  by  heating  sand  and  charcoal  in  an  electric  furnace 
in  presence  of  copper.  The  crystals  could  not  be  obtained  pure, 
but  analyses  indicate  the  formula  CuaSia.  Aqua  regia  dissolves 
part  of  the  copper,  and  silica  is  formed.  A  grey  crystalline  silver 
silicide  was  obtained  by  subjecting  a  mixture  of  sand,  charcoal,  lime, 
and  silver  to  a  current  of  240  amperes  and  25  volts.  On  boiling  foi' 
75  minutes  with  nitric  acid,  silica  was  formed,  but  only  part  of  the 
silver  was  dissolved,  indicating  that  the  silver  and  silicon  are  in 
chemical  combination.  A.  E. 

Copper  Silicide.  By  Vigouroux  (Compt.  rend.,  1896,  122, 
318 — 319). — Copper  and  silicon,  when  heated  in  a  current  of  hydrogen 
in  a  reverberatory  furnace,  or  the  oxyhydrogen  furnace,  yield  alloys 
which  become  whiter,  harder,  more  brittle,  and  more  resistant,  as  the 
proportion  of  silicon  increases  from  5  to  15  per  cent.,  and  it  is  only 
when  it  reaches  20  per  cent,  that  the  product  becomes  heterogeneous, 
crystalline,  and  very  brittle. 

When  copper  is  heated  with  about  10  per  cent,  of  silicon  in  the 
electric  furnace  until  the  excess  of  copper  has  volatilised,  a  definite 
silicide,  SiCuj,  is  obtained  as  a  very  hard,  brittle,  steel-grey  compound, 
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of  sp.  gr.  69  at  18°.  Ifc  is  attacked,  with  incandescence  by  fluorine  in 
the  cold,  by  chlorine  below  a  red  heat,  and  by  bromine  and  iodine  at 
higher  temperatures.  Moist  air  attacks  it  at  the  ordinary  tempera- 
ture, and  dry  air  or  oxygen  converts  it  into  a  silicate  below  a  red 
heat.  It  reduces  water  vapour,  and  is  attacked  by  the  halo'id 
hydracids  at  a  red  heat  with  production  of  a  haloid  salt  of  copper 
and  silicochloroform  or  analogous  compounds.  Acids  attack  it 
energetically,  and  fused  alkali  hydroxides  or  carbonates  decompose  it 
completely  if  it  has  been  very  finely  powdered.  C.  H.  B. 

Action  of  Heat  on  Mercurous  Iodide.  By  Maurice  Fean<jois 
(Compt.  rend.,  1896,  122,  190— 193).— Mercurons  iodide  cannot  be 
melted  without  decomposing,  and,  if  heated  in  narrow  tubes, 
mercury  separates  and  sinks  to  the  bottom,  whilst  a  mixture  of  mer- 
curous and  mercuric  iodides  floats  on  it.  At  300°,  equilibrium  is  estab- 
lished when  the  supernatant  mixture  contains  36'5  per  cent,  of 
mercuric  iodide  and  63*5  per  cent,  of  the  mercurous  salt,  the  limit 
being  the  same  whether  mercurous  iodide  or  a  mixture  of  mercury 
and  mercuric  iodide  is  heated.  The  dissociation  is  analogous  to  that 
produced  by  the  action  of  a  liquid  on  a  solid. 

When  mercurous  iodide  is  sublimed,  the  condensed  product  contains 
mercury  and  mercuric  iodide,  but  a  mixture  of  2  mols.  of  mercuric 
iodide  and  1  mol.  of  mercurous  iodide  will  sublime  without  decompos- 
ing. A  similar  mixture  can  be  melted  without  decomposition,  and,  if 
allowed  to  cool,  deposits  at  first  crystals  of  mercurous  iodide  only, 
which,  however,  ahvays  retain  some  of  the  mercuric  salt  mechanic- 
ally. 

it  is  obvious,  from  these  results,  that  the  numbers  usually  given 
for  the  melting  and  boiling  points  of  mercurous  iodide  are  erroneous. 

C.  H.  B. 

New  Series  of  Metallic  Ammonium  Compounds.  By  0.  Fritz 
WiEDE  and  Karl  A.  Hofmann  (Zeit.  anorg.  Chem.^  1896,*11,  379 — 
-384). — The  salt,  Co>C2S7,6NH3,  is  obtained  by  passing  nitric  oxide 
through  a  mixture  of  freshly  prepared  cobaltous  hydroxide,  aqueous 
ammonia,  and  carbon-  bisulphide.  The  salt,  w^hich  is  mixed  with  an 
amorphous  bye-product,  is  purified  by  washing  with  alcohol.  It  crys- 
tallises in  black,  lustrous  rhombohedra,  dissolves  sparingly  in  w^ater, 
yielding  a  yellowish-green  solution,  and  is  soluble  in  sodium  hydroxide 
with  a  dark  green  coloration,  at  first  without  evolution  of  ammonia. 
It  is  decomposed  by  strong  acids  with  precipitation  of  sulphur,  and, 
when  heated,  gives  off  carbon  bisulphide.  By  prolonged  heating  with 
sodium  hydroxide,  all  the  nitrogen  is  given  oft"  as  ammonia.  It  can 
also  be  prepared  by  warming  a  mixture  of  cobalt  hydroxide,  ammo- 
nia, and  carbon  bisulphide. 

The  nickel  salt,  NiCSa,3NH3,  is  obtained  by  gently  warming  a 
mixture  of  nickelous  hydroxide,  ammonia,  and  carbon  bisulphide.  It 
crystallises  in  transparent,  ruby-red  needles,  is  sparingly  soluble  in 
water,  but  easily  in  sodium  hydroxide  with  an  intense,  yellowish- 
red  coloration,  and,  when  heated,  gives  off  carbon  bisulphide.  On 
exposure  to  the  air,  it  gives  off  part  of  the  ammonia  and  carbon 
bisulphide. 

26-^2 
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The  iron  salt,  Fe.OgSTjGNHa  +  2H2O,  is  obtained  in  a  similar 
manner  to  the  above.  It  crystallises  in  black,  tetragonal  prisms 
baying  a  violet  iridescence,  and  decomposes  on  exposure  to  air  with 
glowing,  and  formation  of  ferric  hydroxide.  E.  C.  R. 

Iron Nitrososulphides.  By  C.  Maeie  and  R.  Marquis  (Compt.  rend., 
1896,  122,  187 — 140). — A  quite  neutral  mixture  of  sodium  nitrite, 
sodium  sulphide,  and  ferrous  sulphate,  yields  no  iron  nitrososulphide, 
even  on  boiling,  but,  on  the  addition  of  a  small  quantity  of  acid,  the 
nitrososulphide  is  formed,  and  can  be  extracted  with  ether.  With 
sufficient  acid  to  decompose  all  the  nitrite,  however,  the  nitroso- 
sulphide is  destroyed,  and  seems  to  be  attacked  in  preference  to  the 
nitrite.  The  best  acid  to  use  is  carbonic  acid,  and  the  best  method  is 
to  suspend  well  washed  ferrous  sulphide  in  a  solution  of  three  times 
its  weight  of  sodium  nitrite,  heat-  at  100°,  and  pass  a  current  of 
carbonic  anhydride  throufjh  the  liquid.  The  product  forms  black 
crystals  of  the  composition  FcaSiNsOe  +  l-JHaO,  and  is  soluble  in  water, 
alcohol,  ether,  chloroform,  acetone,  and  ethylic  acetate,  but  not  in 
benzene  or  light  petroleum.  It  alters  when  exposed  to  air,  is  decom- 
posed by  acids,  and,  when  boiled  with  potassium  hydroxide,  yields 
ferric  hydroxide,  Fe202(OH)2,  and  a  new  nitrososulphide.  When 
heated  with  water  in  sealed  tubes  at  220°,  it  yields  ammonium  sulph- 
ate, ferric  oxide,  and  nitrogen,  and,  when  heated  alone  at  200°,  it 
yields  ammonium  thiosulphate,  sulphite,  and  sulphate,  and  a  green 
compound,  which  is  under  investigation.  The  nitrososulphide  probably 
has  the  constitution,  N02-Fe[S'Fe(NO)3].,.  C.  H.  B. 

Influence  of  Oxide  of  Iron  and  Alumina  in  the  Reversion 
of  Superphosphate.  By  Alfred  Smetham  (/.  Soc.  Chem.  Ind.,  1895, 
14,  112 — 114). — It  has  been  customary  of  late  years  to  stipulate  in 
contracts  concerning  deliveries  of  raw  phosphates,  for  a  small  mini- 
mum of  oxide  of  iron  and  alumina,  any  excess  to  be  considered  as 
causing  the  reversion  (precipitation)  of  double  its  weight  of  soluble 
phosphate. 

The  author  has  proved  by  a  large  number  of,  experiments  that, 
whereas  this  rule  holds  fairly  good  for  the  iron,  it  cannot  be  applied 
to  the  alumina,  this  substance  only  causing  a  reversion  corresponding 
with  its  own  weight.  L.  de  K. 

Uranium  Carbide.  By  Henri  Moissan  (Gompt.  rend.,  1896,  122^ 
274 — 280). — When  500  grams  of  green  uranium  oxide  and  60  grams 
of  sugar  carbon  are  heated  in  the  electric  furnace  with  an  arc  from  a 
current  of  900  amperes  and  50  volts  for  about  10  minutes,  uranium 
carhide,  C3U2  (U  =  240)  is  obtained  as  a  crystalline,  lustrous  solid, 
which  scratches  rock  crystal,  but  not  corundum  ;  sp.  gr.  =  11*28 
at  18°.  When  powdered,  it  begins  to  burn.  Fluorine  is  without 
action  in  the  cold,  but  the  carbide  burns  in  it  when  gently  heated, 
and  also  in  chlorine  at  350°,  oxygen  or  nitrogen  peroxide  at  870°, 
and  bromine  at  390°.  Iodine  attacks  the  carbide,  without  incan- 
descence, below  a  red  heat,  and  fused  potassium  nitrate  or  chlorate 
oxidises  it  with  vivid  incandescence.     The  carbide  burns  in  sulphur 
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vapour  afc  the  melting  point  of  glass,  and  in  selenium  afc  a  lower 
temperature.  Nitrogen  attacks  it  at  1100°,  but  llie  conversion  into 
nitride  is  incomplete.  Dilute  acids  dissolve  it  slowly  in  the  cold, 
and  concentrated  acids  on  heating.  Hydrogen  chloride  and  hydrogen 
sulphide  attack  it  at  about  600°,  and  ammonia  partially  converts  it 
into  a  nitride  at  a  red  lieat. 

In  contact  with  water,  about  one-third  of  the  carbon  is  evolved 
in  the  form  of  a  gaseous  mixture  containing  acetylene,  0*2  1o  0"7  ; 
ethylene,  5*0  to  7'0  ;  methane,  78'0  to  81'0  ;  and' hydrogen,  13'5  to 
150  per  cent,  by  volume,  whilst  the  remaining  two-thirds  of  the 
carbon  is  converted  into  a  mixture  of  liquid  and  solid  hydrocarbons. 

C.  H.  B. 

Action  of  Nitric  Peroxide  on  Stannic  Salts.  By  V.  Thomas 
{Compt.  rend.y  1896,  122,  32 — 34). — When  nitric  peroxide  is  passed 
into  a  dilute  solution  of  stannic  chloride  in  chloroform,  a  white  crys- 
talline precipitate  of  the  composition  SnOCl2,3SnCl4,]S"205  separates. 
It  is  hygroscopic  and  soluble  in  water,  and,  when  heated,  yields  a 
white  sublimate  of  the  composition  3SnCl4,4NOCl,  identical  with  that 
described  by  Hampe. 

Under  similar  conditions,  stannic  bromide  yields  a  white  compound, 
Sn02,oSnOBr2,N205,  which  is  partially  decomposed  both  by  water  and 
by  heat.  Stannic  iodide  behaves  diil'erently  ;  iodine  is  liberated,  and 
the  white  compound  that  is  formed  has  the  composition  Sn50)i(ISr03)2 
+  ^HaO,  and,  is,  therefore,  analogous  to  the  alkali  metastannates, 
except  that  the  alkali  metal  has  been  replaced  by  the  group  NO3. 

C.  H.  B. 

Tin  Thiophosphide.  By  A.  Grangkr  (Compt  rend.,  1896,  122, 
322—323). — When  phosphorus  and  stannic  sulphide  are  heated  below 
the  softening  point  of  glass  in  adjacent  dishes  in  a  glass  tube,  and 
the  vapour  of  the  former  is  carried  over  the  latter  by  means  of  a 
current  of  carbonic  anhydride,  a  tin  thiophosphide,  Sn3P2S  or  SnP,2NS, 
is  obtained  in  brilliant,  grey-black  scales.  It  is  oxidised  when  heated 
in  air,  and  yields  stannic  and  phosphoric  anhydrides,  but  is  not 
attacked  by  nitric  or  hydrochloric  acid  or  by  aqua  regia.  Chlorine 
and  bromine  attack  it  in  the  cold,  and,  when  finely  powdered,  it  dis- 
solves in  solutions  of  alkali  hydroxides  through  which  chlorine  or 
bromine  vapour  is  passed.  C.  H.  B. 

Alums  of  Titanium  Sesquioxide.  By  AugustoPiccini  {Gazzetta, 
1895,  25,  ii,  542 — 543). — On  dissolving  titanic  hydrate  in  dilute  sul- 
phuric acid,  adding  the  proper  quantity  of  cajsium  sulphate,  and 
electrolysing  the  liquid,  it  assumes  a  deep  violet  colour,  and  deposits 
ccesium  titanium  alum,  Cs2S04,Ti2(S04)3  -H  24H2O ;  this  consists  of  cubic 
crystals  showing  pyramidal  hemihedrism,  and  has  a  violet  colour,  but 
less  intense  than  that  of  the  corresponding  vanadium  alum.  It 
rapidly  changes  in  the  air,  turning  white  and  deliquescing;  when 
heated  it  loses  water  and  sulphuric  acid.  It  is  very  sparingly  soluble 
in  cold  Avater,  and  is  decomposed  by  hot  water  with  separation  of 
titanic  acid.  W.  J.  P. 
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Examination  of  Terrestrial  Emanations  for  Argon.  Gas 
from  Thermae  of  Abano.  By  Raffaele  Nasini  and  Francesco 
Anderlini  (Gazzetta,  1895,  25,  ii,  508— 509).— Some  2000  to  3000 
litres  of  gas  issae  per  hour  from  the  central  hot  spring  of  Monte 
Irone,  in  Abano,  recently  analysed  by  the  authors  (Absfcr.,  1894,  ii, 
422).  The  gas  does  not  contain  argon,  but  consists  of  tbe  following 
percentages  of  various  gases:  1*13  of  H2S,  10*73  of  CO2,  0-40  of  O2, 
75*74  of  N2,  and  12-00  of  methane  mixed  with  small  quantities  of 
other  organic  substances.  >  W.  J.  P. 

Graphitoid.  By  Willi  Luzi  (Zeit.  Kryst.  Min.,  1896,  25,  611 ; 
from  Berg-,  und  Huttenm.  Zeit.,  1893,  52,  11 — 13). — Two  analyses  of 
graphitoid,  which  was  isolated  by  means  of  acids  from  the  quartz- 
schist  of  Kleinolbersdorf,  Saxony,  gave,  after  deducting  1534  and 
2-48  per  cent,  of  ash,  C  =  99-02  and  98-82,  H  =  054  and  0-30  per 
cent,  respectively.  Oxygen  is  also  present.  From  this  composition, 
it  is  considered  that  graphitoid,  which  burns  at  a  fairly  low  tempera- 
ture, is  not  a  modification  of  carbon.  L.  J.   S. 

Sperrylite.  By  T.  L.  Walker  {Zeit.  Kryst.  Min.,  1896,  25,  561— 
664;  and  Amer.  J.  Sci.,  1896,  [4],  1,  110— 112).— The  crystals  from 
the  only  locality  known  for  this  mineral  (namely  Vermilion  mine, 
Algoma  District,  Ontario),  are  described,  the  forms  (111),  (001), 
7r(210),  and  7r(10.5.2)  being  present ;  the  crystals  are  embedded  in 
copper  pyrites,  but  not  in  the  associated  pyrrhotite.  Sperrylite  is 
dissolved  by  aqua  regia,  and  more  slowly  by  hydrochloric  acid,  but 
is  almost  insoluble  in  nitric,  sulphuric,  and  hydrofluoric  acids.  It  is 
suggested  that  the  metals  of  the  platinum  group  found  in  the  copper- 
nickel  ores  of  tliis  district  may  occur  as  replacing  platinum  in  sper- 
rylite. An  analysis  is  given  of  a  copper-nickel  matt,  showing  small 
quantities  of  gold,  silver,  platinum,  iridium,  osmium,  and  traces  of 
rhodium  and  palladium.  L.  J.  S. 

Etching  of  Calcite.  By  Axel  Hamherg  (Jafirh.  Min.,  1896,  i, 
Ref.  216—222 ;  from  Geol  For.  Fork.,  1895, 17,  53—73,  453—472).— 
Plates  of  Iceland  spar  were  cut  in  various  definite  directions,  and  the 
loss  of  weight  per  unit  area  (or  sometimes  the  reduction  in  thickness) 
determined  after  they  had  been  allowed  to  remain  in  hydrochloric 
acid.  The  solubility  coefficient  for  any  particular  face  at  any  definite 
temperature,  is  defined  as  the  amount  of  calcite  in  grams  dissolved 
from  1  sq.  cm.  in  one  second  by  hydrochloric  acid  of  sp.  gr.  1-09.  If 
li  be  this  coefficient  at  t°,  then,  at  T°  it  is  Ij  —  h  (1-07473)'^-^'. 

The  results  obtained  are  the  more  accurate  when  dissolution  takes 
place  more  quickly.  On  the  easily  soluble  faces,  solution  proceeds 
regularly  without  the  formation  of  etch  figures ;  but  on   (100)  and 
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(ill)  etch  figures  are  developed,  dissolution  having  here  gone  on  in 
the  direction  of  other  planes.  Confirmatory  results  were  obtained  with 
calcite  cylinders  cut  in  various  zones. 


Face. 


OR  (111) 
c»R  (211) 
00 P2  (Oil) 
-2R  (III) 
+  R  (100) 
f4R  (311) 
-iR  (101) 
+  R2  (301) 
f2R    (511) 


Coefficient 
at  0  -4°. 


0 -000213 
0 -000237 
0 -000236 


Coefficient 
at  15°. 


0  -000201 

0  -000551 

0 -000130 

0 

000335 

0 -000125 

0 

000278 

0-000064 

0 

000149 

0  -000054 

0 

000159 

0  -000140 

0 

000528 

000580 
000670 
000726 


Coefficient 

at  (about)  30°. 

0  00167 

0-69 

0  00115 

1-02 

0  -00093 

1-00 

0-00061 

0-67 

0 -00072 

0-94 

0  -00153 

— 

0  -00164 

0-78 

0-00179 

— 

0  -00197 

1-17 

With  more  dilute  acid,  the  same  maxima  and  minima  occur,  but  the 
difference  between  them  is  less.  Numerous  measurements  are  given, 
showing  the  effects  of  the  presence  of  calcium  chloride  and  sugar  (a 
non-dissociable  substance)  with  the  hydrochloric  acid.  Acetic  acid 
was  also  used.  The  last  column  in  the  above  table  gives  the  relative 
solubilities  when  water  containing  carbonic  anhydride  under  a  pres- 
sure of  6  atmos.  is  used ;  here  sharp  etch  figures  are  developed  on  the 
basal  plane.  L.  J.  S. 


Thaumasite  from  West  Paterson,  New  Jersey.  By  Samuel  L. 
Pekfield  and  Julius  H.  Pratt  (Amer.  J.  Set.,  189G,  [4],  1,  229—233). 
This  mineral,  of  anomalous  composition,  has  previously  only  been 
found  in  Sweden;  it  is  now  described  from  West  Paterson,  N.  J.,  where 
it  occurs  in  considerable  quantity  with  zeolites  in  a  trap  rock.  It 
consists  of  an  aggregation  of  prismatic  crystals,  sometimes  loose,  but 
more  often  firm,  and  resembling  white  alabaster  in  appearance.  There 
is  a  distinct  prismatic  cleavage,  and  prism  angles  of  about  60°.  The 
mineral  is  optically  uniaxial  and  negative;  w  =  1-519  (another  deter- 
mination 1'5125),  e  =  1-476  approx.  The  sp.  gr.  is  between  1*887 
and  1'875  ;  analysis  gave 


SiOg. 

CO2. 

SO3. 

CaO. 

HoO. 

NaaO. 

K2O. 

Total. 

9-26 

6-82 

13-44 

2713 

42-77 

0-39 

0-18 

99-99 

This  agrees  with  the  usual  formula,  CaSi03,CaC03,CaS04,15H20. 
The  alkalis  exist  as  impurities,  as  is  shown  by  their  being  dissolved, 
together  with  a  very  little  thaumasite,  in  water.  For  the  loss  of  water, 
constant  weights  are  obtained  at  the  temperatures  150^,  200°,  250°, 
liOO°,  and  below  redness,  the  loss  in  each  case  being  3741,  1-82, 1-41, 
1-05,  1-08  =  42-77  per  cent.,  respectively.  The  13  mols.  of  water 
lost  up  to  150°  are  considered  as  water  of  crystallisation,  whilst  the 
four  other  portions,  which  are  given  off  at  different  temperatures, 
represent  four  hydroxjl  groups  which  play  different  parts  in  the  con- 
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stitution  of  the  mineral.    The  results  are  considered  to  render  probable 
the  structural  formula  0H-Si(0-C0-Ca-0H)2'0-Ca-0H  +  ISH^O. 

L.  J.  S. 

Salvadorite,  a  new  Copper  Iron  Sulphate.  By  Walter  Herz 
{Zeit.  Kryst.  Mm.,  1896,  26,  IG— 18).— This  was  found  as  an  aggre- 
gate of  bluish-green  and  blue  crystals,  cemented  together  by  weathered 
iron  sulphate,  in  the  Salvador  mine,  Quetena,  Calama,  Chili.  The 
somewhat  indistinct  and  rounded  crystals  are  monosymmetiic,  with 
/>(010),  and  a  prism  with  an  angle  of  48°  16'  in  front.  The  plane  of 
symmetry  is  the  direction  of  perfect  cleavage,  and  is  the  plane  of  the 
optic  axes.  The  extinction  to  the  vertical  axis  is  52°  for  Na  and  46^" 
for  Tl  light;  optic  axial  angle  76°  for  Na  and  87°  for  Tl  light. 
Analysis  of  crystals  gave 


FeO. 

CuO. 

SO3. 

H2O. 

Total. 

I  (green)  . .  . 

, .      8-49 

1877 

27-87 

44-65 

9978 

II  (blue)  .... 

.      9-59 

17-57 

28-16 

41-31 

99-63 

Formula,  reCuo(S04)3  +  2IH2O.  Salvadorite  thus  resembles 
pisanite  in  composition  and  crystalline  system,  but  differs  in  the 
crystal  habit  and  angle,  in  tlie  cleavage,  and  in  the  angle  of  optical 
extinction.  Tlie  two  minerals  may  be  dimorphous,  or  one  may  be  an 
isomorphous  mixture  and  the  other  a  molecular  compound,  perhaps  in 
salvadorite  as  (FeS04,7H20),2(CuS04,7H20).  L.  J.  S. 

Borates  in  the  Stassfurt  Abraum  Salts.  Bv  H.  Bkrnhard 
KosMANN  (Zeit.  cleutsch.  geol.  Ges.,  1893,  45,  167— 170).— For  the 
borates  occurring  in  the  abraum  salts  of  the  Stassfurt  district,  the 
following  formulae  are  written. 

Pinnoite :  MgB,04,3H20  =  MgB407,3H20,MoO,3H.O  = 

Mg(OH)2,(BO'OH)4,H2Mg(OH)4. 

Hydroboracite :  CaMgB60u,6H20  = 

3(CaB40„3H20),CaO,3H,0,3(MgB407,3H,0),MgO,3H20. 

Kaliborite  :  from  Feit's  analysis,  is  deduced  K2Mg4B.2o035,17H;jO, 
=  4(MgB407,4H20),KoB407,ll20;  or,  if  there  be  ISHjO, 
4(MgB40;,8HoO),K2B407,3H20. 

Ascharite:  3Mg,B206,2H20  =  3(MgB407),5MgO,4Mg(OH)2 ;  or,  if 
there  be  ^R^O,  MgB407,H20,3MgO. 

Boracite  :  MgvBieCljOao  =  4rMgB407),2MgO,MgCl2. 

L.  J.  S. 

Action  of  Sulphuric  and  Hydrochloric  acids  on  Heulandite  : 
an  artificial  form  of  Silica.  By  Friedrich  Rinne  (Jahrh.  Min., 
1896,  i,  139— 148).— When  heulandite  (CaAljSieOis  +  4H2O)  is  placed 
in  anhydrous  sulphuric  acid,  the  eff'ect  is  the  same  as  when  the 
mineral  is  heated  at  150°;  there  being  a  lo.ss  of  2H.^0,  and  a  change 
in  the  optical  characters;  for  example,  the  optic  axes  pass  twice 
through  a  uniaxial  position  until  their  plane  is  6(010),  the  extinctions 
in  the  new  position  conforming  with  orthorhombic  symmetry.    When 
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placed  in  water,  tliere  is  a  cliange  back  again   to  the  characters  of 
heulandite. 

Dilute  sulphuric  acid,  or  hydrochloric  acid,  completely  decomposes 
the  mineral,  leaving  silica  having  the  form  of  the  heulandite  cleavage 
flakes ;  this  silica  shows  a  negative  bisectrix  perpendicular  to  the 
plate,  the  magnitude  of  the  optic  axial  angle  varying  in  different 
fields;  the  double  refraction  is  fairly  strong.  When  heated  to  red- 
ness, tliere  is  a  loss  of  about  88  per  cent,  of  water,  but  no  change  in 
the  optical  characters.  The  sp.  gr.  of  2-143  is  near  to  that  of  tri- 
dymite  and  of  crisiobalite,  but  the  optical  characters  differ. 

L.  J.  S. 

Desmine  [Stilbite]  and  La-am ontite  from  the  Caucasus.  By 
Pete.  A.  Zemjatschensky  (Zeit.  Kryst.  il/m.,  1896,  25,  574  ;  from  liev. 
.sci.  nafur.,  L893,  335 — 344). — The  optical  anomalies  of  stilbite  (from 
Mt.  Borschom,  near  Tiflis)  are  explained  by  the  nearly  parallel  aggrega- 
tion of  small  crystal  individuals.  White,  radially  fibrous  laumontitc 
from  the  same  locality  gave  analysis  I ;  from  this  is  deduced  the 
formula  Ca(K,)0,Al203,4Si02,4H,0. 


HoO  (over 

SiOs. 

AI.O3.           CaO. 

MgO. 

KoO. 

NasO. 

HoSO^). 

I. 

52-45 

22-05         10-15 

0-52 

1-40 

Nik 

— 

II. 

57-77 

15-76           7-35 

Nil. 
H.O 

1-14 

0-63 

1-98 

(at  100°).     (on  ignition). 

Total. 

I.     2-01 

14-18 

10.2-76 

II.      — 

17-28 

99-93 

Platy  and  radially  fibrous,  pale  rose-coloured  stilbite,  from  Suram, 
gave  analysis  II  (by  Malys)  ;  this  corresponds  with 

Ca(K2,m,)0,Al.A,6Si02,6H20. 

L.  J.  S. 
Fluorine  in  Apophyllite.  By  Adolf  E.  Nordenskiold  {Zelt. 
Kryst.  Min.,  1896,  26,  92;  irom  Geol.  For.  Fork.,  1894,  16,  579).— 
Friedel  has  failed  to  find  fluorine  in  the  apophyllite  of  Bou  Serdoun, 
Uto,  and  Andreasberg  (Abstr.,  1894,  ii,  421).  It  is  pointed  out  that 
Berzelius,  in  1822,  etched  glass  with  the  hydrofluoric  acid  obtained 
by  the  action  of  sulphuric  acid  on  the  calcium  fluoride  derived  from 
apophyllite  ;  and  the  author  obtains  the  same  result  with  the  apophyl- 
lite of  Uto,  Nordmark,  Hellcstad,  Poonah,  and  Bou  Serdoun  (compare 
Abstr.,  1895,  ii,  276  ;  this  vol.,  ii,  114  ;  also  Zeit.  Kryst.  Min.,  26, 
221).  The  presence  of  ammonium  chloride  in  the  mineral  observed 
by  Friedel  was  noticed  by  V.  Kose  in  1805  (Gehleit's  Journal^  1805, 
5,  35).  L.  J.  S. 

Clarke  and  Schneider's  Constitutional  Formula  for  Serpen- 
tine. By  A.  LiNDER  {Zeit.  Kryst.  Min.,  1896,  25,  589—592 ;  from 
Iiimig.  Diss.,  Breslau,  1893,  1 — 36). — From  the  action  of  dry  hydrogen 
chloride  on  serpentine,  Clarke  and  Schneider  deduced  the  formula 
Mgo(Si04)2H3(MgOH),  only  the  group  -Mg'OH  being  supposed  to  be 
acted  on  by  the  gas  (Abstr.,  1891,  i,  529).  The  author  repeats  these 
experiments,  using  19  serpentines  of  different  texture,  &c.,  and  from 
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various  localities,  and  finds  that  no  constant  amount  of  magnesium 
chloride  (such  as  would  correspond  with  -Mg-OH  in  the  above 
formuhi)  is  formed  by  the  action  of  the  dry  gas  at  about  400°,  and 
also  at  130 — 150°;  thus  at  400"  the  ratio  of  the  amount  of  MgC!2 
formed  to  the  original  amount  of  MgO  varies  from  5*3  :  100  to 
66'7  :  100.  The  ferrous  iron  was  also  attacked  by  the  gas,  but 
usually  to  a  less  extent  than  the  magnesium.  Experiments  were 
also  made,  using  as  reagents,  bromine,  ammonium  chloride,  dry  and 
in  solution,  acetic  acid,  potassium  and  sodium  hydroxides,  but 
varying  results  were  obtained.  Complete  analyses  of  the  19  serpen- 
tines used  are  given.  L,  J.  S. 

Lawsonite,  a  new   Rock-forming  Mineral  from  California. 

By  F.  Leslie  Ransome  and  Charles  Palache  (Bidl.  Dept.  Geol.  Univ., 
GaUfornia,  1895,  1,  301—312;  and  ^eit.  Kryst.  Min.,  1896,  25,  531  — 
537). — Lawsonite  occurs  as  a  rock-forming  mineral  in  a  crystalline 
schist  at  the  Tiburon  Peninsula,  Marion  Co.,  California,  in  large, 
tabular  crystals  embedded  in  margarite  veins,  and  also  in  crystals 
of  octahedral  or  prismatic  habit  lining  and  filling  cavities.  The 
crystals  are  orthorhombic,  with  few  forms,  and  are  often  twinned 
on  the  piism  plane  ;  a  :  h  :  c  =■  0"G652  :  1  :  0*7385  ;  cleavage  &(010) 
perfect,  c(OOl)  less  perfect,  m(llO)  indistinct.  The  small  crystals, 
when  fresli,  are  clear  and  colourless,  but  the  larger  are  of  a  greyish- 
blue  colour  of  unequal  distribution,  much  resembling  kyanite.  The 
plane  of  the  optic  axes  is  6(010),  the  acute  bisectrix  being  perpendi- 
cular to  c(OOl),  optically  positive;  for  sodium  light,  2V  =  84°  6', 
a  =  1-6650,  y3=  1-6690,  7  =  16840;  strongly  pleochroic  in  the 
coloured  portions.  Hardness  about  8,  brittle  ;  sp.  gr.  3084  (in  powder 
3*091).  Easily  fusible.  The  mineral  is  only  slightly  acted  on  by 
boiling,  strong  hydrochloric  acid,  but  is  completely  decomposed  by 
hydrochloric  acid  in  a  sealed  tube  at  140°.     Analysis  gave 

SiOa.         AljOg-      Fe-iOa.       CaO.       MgO.      NasO.        H2O.        Total. 
38-10      28-88      0-85      18-26      0-23      0-65      11-42      98-39 

At  225°  there  is  a  loss  of  only  O'l  per  cent.  Formula,  HiCaALSigOio, 
or  as  a  basic  meta- silicate,  2Al(OH)2!Ca(Si03)2;  this  is  similar  to 
carpholite,  HiMnAlgSi^Oio  (monosymmetric  ?),  with  which  lawsonite 
is  probably  isoraorphous,  the  prism  angles  of  the  two  minerals  being 
nearly  equal.  The  associated  minerals  of  the  schist  are  margarite, 
epidoto,  actinolite,  glaucophane,  and  red  garnet.  L.  J.  S. 

Minerals  (Zeolites,  &c.)  of  a  Thuringian  Amphibole-grani- 
tite.  By  Johannes  Fromaie  {Zeit.  Kryst.  Min.,  1896,  25,  616—617; 
from  Sitzh.  phys.-med.  Soc,  Erlangen,  1893,  25,  26 — 53j. — The  rock  is 
from  near  Suhl ;  from  it  orthoclase,  oligoclase,  and  lepidomelane  were 
isolated,  and  in  the  cavities  occur  calcite,  epidote,  huematite,  pyrites, 
stilbite,  scolecite,  chabazite,  and  heulandite.  The  results  of  the 
analyses  are  given  under  1  for  the  reddish  orthoclase,  11,  white  oligo- 
clase, sctoievvhat  decomposed,  and  mixed  with  orthoclase  ;  after  deduct- 
ing orthoclase,  the  composition  is  AbsAn;  III,  lepidomelane,  in  very 
thin  plates,   brown-yellow,  and  transparent ;    IV,  stilbite,  brownish 
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or  yellovvish  aggregates  ;  V,  scolecite,  white,  radially  fibrous  aggre- 
gates;  YI,  chabazite,  reddish -yellow,  mostly  simple  rhombohedra ; 
VII,  heulandite,  in  good  crystals. 


J. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

Si02     ... 

63-19 

61-52 

34-14 

56-42 

45-75 

50-62 

5831 

A1203... 

19-48 

24-31 

17-78 

16-11 

26-54 

17-14 

16-69 

Fe,03  . . 

0-38 

0-48 

5-78 

0-19 

trace 

0-42 

trace 

FeO. . . . 

— 

— 

13-59 

— 

— 

— 

— 

MnO... 

— 

— 

1-59 

— 

— 

— 

— 

CaO  .  . . 

SrO. .  . . 

0-59 

4-14 

2-07 

8-31 

13-16 

8-771 
trace  J 

8-84 

MgO... 

trace 

trace 

13-21 

— 

— 

— 

— 

K2O  .  . . 

11-59 

2-32 

5-70 

0-78 

trace 

1-15 

0-79 

Na^O.  . . 

4-20 

6-10 

1-16 

0-23 

0-59 

0-79 

0-35 

H2O  ... 

0-51 

1-65 

4-50 

17-77 

13-75 

20-74 

15-62 

99-94 

100-52 

99-52 

99-81 

99-79 

99-63 

100-60 

Sp.  gr.. . 

2-564 

2-666 

3-015 

2-168 

2-272 

2-09 

— 

As  the  zeolites  have  been  derived  from  the  felspars,  the  latter  were 
tested  for  strontium,  but  with  negative  result.  The  calcite  is  gener- 
ally of  earlier  date  than  the  scolecite,  but  later  than  the  other 
zeolites.  L.  J.  S. 

Gehlenite  and  Wollastonite   in  Slags  from  Pfzibram.     By 

Ph.  Heberdey  {Zeit.  Kryst.  Min.,  1896,  26,  19— 27).— The  slags 
described  are  produced  on  smelting  the  impure  fahl  ore  of  Pfzibram. 
On  the  black,  cry ptocrystal line  ground-mass  are  tabular  crystals  of 
gehlenite  and  columnar  crystals  of  wollastonite ;  the  latter,  which 
gave  crystallographic  measurements,  being  of  rare  occurrence  in 
slags  as  crystals  of  any  size.  Thin  sections  of  the  ground  mass  showed 
a  few  crystals  of  gehlenite,  and  numerous  colourless  needles  of  wol- 
lastonite and  of  the  hexagonal  calcium  silicate.  The  ground-mass  is 
nearly  all  decomposed  by  hydrochloric  acid ;  from  its  analysis  is 
deduced  50CaSiO3  +  18FeSi03  +  4Fe2Si04  +  6MgO,Al203  +  llFeS 
-}-7ZnS  +  9MnS  +  PbS.  The  calcium  metasilicate  exists  as  wol- 
lastonite, and  in  the  hexagonal  form,  but  it  is  doubtful  how  the 
FeSiOa  occurs.  L.  J.  S. 

Epidote  from  Huntington,  Mass. ;  and  the  Optical  Properties 
of  Epidote.  By  E.  H.  Fokbes  {Amer.  J.  Sci.,  1896,  [4],  1,  26—30 ; 
and  Zeit.  Kryst.  Min.^  1896,  26,  138 — 142). — In  the  gneiss  of  Hunting- 
ton, Mass.,  are  transparent,  dark  grey  crystals  of  epidote  ;  analysis 
gave 

SiOj.         AI2O3.      FcjOg.       FeO.       MuO!        CaO.         HoO.        Total.       Sp.  gr. 
37-99       29-53      5-67      0-53      0-21       23-85       2-04      9982     3-367 

This  gives  the  usual  formula;  the  iron  is  low  for  epidote. 

Crystallographic  determinations  are  given.  The  extinction  angle, 
a  :  c  is  1°  51'  Li,  2°  9'  Na,  2°  12'  Tl,  in  the  obtuse  angle  /^;  2Vx^  = 
89°  28',  /><v,  optically  positive  (other  epidotes  are  negative  with 
P>v).     The  green  portion  of  a  pink  and  green  zoned  crystal  from 
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the  Zillertlial  ^ave  Fe^Oa  6-97,  FeO  0*89  per  cent.;  the  inner  green 
portion  gave  the  extinction  angle  a  :  c  =  0°  30',  in  the  acute  angle  yS, 
and  the  outer  pink  portion  gave  0°  30'  in  the  obtuse  angle  /i,  for 
white  light.  The  determinations  for  sodium  light  are  compared  with 
those  of  Klein  (1874)  for  the  Untersulzbachthal  crystals,  showing  a 
gradual  change  in  the  magnitude  of  the  optical  constants  with  the 
amount  of  iron. 


Fe^Os. 

a. 

/3. 

7.              7  —  a.       2V  over  a. 

(Klein).... 

14-0 

1-7305 

1-7540 

l'7677(r)    0-0372       73°  39' 

Zillerthal.. 

6-97 

1-720 

1-7245 

1-7344        00144      S7    46 

Huntington 

5-67 

1-714 

1-716 

1-724          0010        90    32 
L.  J.  S. 

Minerals  of  the  Nepheline- syenite  of  Greenland.    By  'N.  V, 

UssiNCx  (Zeit.  Kryst.  Min.,  1896,  26^  104—107;  from  Meddelclser  om 
Grmilaridj  1893-4,  14). — The  principal  rock-forming  minerals  of 
the  nepheline-syenite  of  S.  Greenland  are  described  ;  these  being 
felspars,  nepheline,  sodalite,  eudialyte,  amphiboles,  and  pyroxenes  ; 
lime  felspars  are  absent.  The  following  analyses,  by  C  Detlefsen,  of 
the  alkali-felspars  are  given  :  I,  microcline  from  Kunevngit ;  II,  micro- 
cline-microperthito  from  Serrarsuit,  after  deductinof  156  per  cent, 
of  enclosed  aegyrite;  III,  cryptoperthite  from  Narsasik. 

Loss  on 


SiOa. 

AI2O3. 

FePa- 

MgO. 

NaoO. 

KoO. 

ignition.     Total. 

Sp.  gv. 

I.  64-68 

19-04 

0-24 

trace 

0-53 

15-82 

—       100-31 

2-567 

II.  65-86 

18-76 

— 

— 

3-34 

12-04 

—       100-00 

2-580 

[11.  65-81 

19-43 

0-40 

— 

5-61 

8-66 

0-39     100-30 

— 

The    arfvedsonite   is   often    altered    into    acmito ;     the  following 

analysis  of  the  altered  material,  showing  that   the  change  consists 

mainly  in  the  oxidation  of  the  ferrous  oxide  (33-43  per  cent,  of  which 

is  given  in  Lorenzen's  analysis  of  arfvedsonite  from  this  locality). 

SiOo.         AlA-       FejOg.        FeO.       MnO.       MgO.       CaO.       KoO. 

44-19      4-63      34-67       1'16      0-45       0-18       2-35      0-13 


Na-^O.        n.p.        Total.        Sp.  gr. 

11-61      0-30       99-67      3571 


L.  J.  S. 


The  Olivine  Group.  By  Konstantin  Thaddeeff  (Zeit.  Kryst. 
Min.,  1896,  26,  28 — 78). — With  the  view  of  tracing  a  connection 
between  the  chemical  composition  and  the  sp.  gr.  of  the  members  of 
the  olivine  group,  analyses  have  been  made  of  the  Vesuvian  forsterite 
(this  vol.,  ii,  309),  the  olivine  of  Dreiser  Weiher  in  the  Eifel,  I,  and 
of  the  olivine  of  Skurruvaselv  in  Norway,  II. 


SiOa- 

FeO. 

MgO. 

NiO. 

MnO. 

AI2O3. 

II2O. 

Total.       Sp.  gr. 

I.  40-99 

8-37 

50-00 

0-37 

0-14 

0-40 

— 

100-27     3-335 

II.  38-59 

20-29 

39-78 

— 

0-32 

0-86 

0-40 

100-24    3-497 

These,  as  well  as  numerous  quoted  analyses,  show  that  the  FeO  and 
the  sp.  gr.  increase  together.  From  his  determinations  of  FeO  and 
the  sp.  gr.,  the  author,  assuming  an  isomorphous  series,  calculates 
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the  sp.gr.  of  the  extreme  members  of  the  olivine  gronp,  namely 
MgsSiO^  and  Fe^SiOj,  to  be  3-198,  and  4-745,  respectively.  The 
specific  gravities  calculated  from  these  values  agree  with  those 
observed  for  forsterite  and  olivines,  but  in  the  case  of  hortonolite 
and  fajalite  (observed  about  4'35)  there  are  considerable  devia- 
tions, lb  is,  therefore,  considered  that  in  olivine  the  Fe.SiOi 
is  of  a  denser  modification  than  in  fajalite,  and  that  the  whole 
group  forms  two  independent  isomorphous  series,  similar  to  those 
shown  by  mixed  salts  of  FeSOi  +  THaO,  and  MgSOi  +  VHsO,  as 
described  by  Rammelsberg  and  Retgers  ;  the  interval  in  this  case, 
in  which  mixed  salts  do  not  occur,  being,  perhaps,  between  hyalosi- 
derite  and  hortonolite ;  for  the  sp.  gr.  of  the  MgjSiOi  in  the 
members  at  the  iron  end  of  the  group  is  calculated  3'278,  this  being 
near  to  that  of  Ebelmen's  artificial  forsterite.  A  similar  relation  exists 
in  .the  •  case  of  the  crystallographic  constants  as  pointed  out  by 
Bauer;  the  a  and  c  axes  increasing  slightly  in  magnitude  with  the 
iron  as  far  as  hyalosiderite,  whilst  for  fajalite  they  again  decrease. 

In  analysis  II,  the  water  was  determined  by  ignition  in  dry 
hydrogen  freed  from  oxjgen  ;  determinations  were  made  to  find  the 
amount  of  ferrous  iron  oxidised  when  olivine  is  ignited  in  the 
presence  of  air.  L.  J.  S. 

Fayalite  from  Rockport,  Mass. ;  and  the  Optical  Characters 
of  the  Olivine  Group.  By  Samuel  L.  Pexfield  and  E.  H.  Forbes- 
(Amer.  J.  Sci.,  1896,  [4],  1, 129—135  ;  and  Zeit.  Kryst.  Min.,  1896,  26, 
143 — 149). — Dark  green,  massive  fayalite,  associated  with  maguetite^ 
in  the  granite  of  Rockport,  Mass.,  gave  analjsis  I  (mean  of  two) ;. 
the  water  is  considered  to  be  basic,  as  it  is  onlj  expelled  at  a  high 
temperature,  and  when  calculated  with  RO  the  ratio  SiOgiRO  = 
O'SOl :  1*004.     The  optical  constants  are  given  under  A. 

Hortonolite  from  Monroe,  New  York,  gave  analysis  II  (mean  of 
two),  and  optical  constants  B. 

Monticellite  f i-om  Magnet  Cove,  Arkansas,  gave  analjsis  III  (mean 
of  two)  ;  the  water  is  here  neglected  as  being  due  to  decomposition  ; 
optical  constants  C. 


SiOs. 

FeO. 

MnO. 

MgO.   CaO.   HoO. 

Total. 

Sp.  gr. 

I.  30-08 

68-12 

0-72 

nil    —    0-80 

99-80 

4-318 

II.  33-77 

47-26 

4-54 

13-88   —    0-48 

99-93 

4-038 

III.  36-78 

4-75 

1-62 

21-60  34-31  0-95 

100-01 

3-035 

S'a. 

^Na. 

O^Na. 

^Na.     2H,, 

2HNa 

2Hx,. 

A.  1-8236 

1-8642 

1-8736 

24°  55'   57°  27' 

56°  32' 

55°  2' 

B.  1-7684 

1-7915 

1-8031 

34  42   76  59 

76  0 

75  45 

C.  1-6505 

1-6616 

1-6679 

37  31   75  55 

75  21 

74  52 

The  following  table  shows  that  in  the  olivine  group  (excluding- 
monticellite)  as  the  amount  of  iron  decreases  there  is  a  gradual  in- 
crease in  the  value  of  the  optic  axial  angle,  the  latter  changing  less 
rapidly  at  the  magnesium  end  of  the  series  ;  the  value  of  y3  and  the 
strength  of  double  refraction  decrease  with  the  iron. 
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FeO  2VNa 

per  cent,  over  Jl.  )9jja. 

Fayalite,  Rockport 68-1  49°  50'  1864 

Hortonolite,  Monroe 47'3  69    24  1-791 

Olivine,  Auvergne 13-0  89    36  1-692 

Vesuvius    12-6  89    42                 — 

Hawaii 10'3  91      2                — 

Egypt 9-2  91    19  1-678 

New  Mexico 8*6  91    24                 — 

Forsterite,  Vesuvius  (Des 

Cloizeaux) 2?  93   50  1-657 

In  the  olivine  group  we  always  liave  a  =  (,  5  =  a,  c  =  I),  but  when 
there  is  less  than  about  12  per  cent,  of  FeO,  the  acute  bisectrix  is  c 
(except  in  monticellite),  and  with  more  iron  it  is  a;  in  the  former 
case  the  mineral  is  optically  positive  with^<i',  and  in  the  latter 
negative  with /J  >  v.  L.  J.  S. 

A  new  Alkali  Hornblende  and  a  Titaniferous  Andradite  from 
Dungannon,  Ontario.  By  Frank  D.  Adams  and  Beknard  J. 
Harrington  (Amer.  J.  Sci.,  1896,  [4],  1,  210— 218).— In  thenepheline- 
syenite  of  Dungannon,  Hastings  Co.,  Ontario  (Abstr.,  1894,  ii,  461), 
two  varieties  of  hornblende  occur  in  different  parts  of  the  mass  ;  one 
of  these  is  near  to  common  green  hornblende,  although  it  contains  a 
considerable  amount  of  soda ;  the  other  is  quite  different.  It  has  a 
flmall  optic  axial  angle  (30°  or  45°),  a  large  extinction  angle  (c  :  c  = 
30°),  low  double  refraction,  and  pleochroism  a  yellowish-green,  b  and 
C  deep  bluish-green.  Analysis  I ;  calculating  the  titanium  with  the 
silicon,  this  gives  the  orthosilicate  formula  (R'2,R")3R2"'  Si;^0i2 ;  this 
is  the  same  as  that  given  by  Scharizer  for  "  syntagmatite  "  in  his 
theory  of  the  composition  of  aluminous  amphiboles  (Abstr.,  1885, 
32).  No  other  hornblende  analysis  shows  so  little  silica  as  this. 
Hornblendes  with  similar  optical  characters  occur  at  Montreal  and 
at  Umptek  in  the  Kola  Peninsula. 

SiOs.  TiOj.       .AI2O3.  FeaOg.         FeO.        MnO.        CaO.         MgO. 

I.  34184      1-527      11517      12621     21979     0629      9  867     1-353 

II.  36-604      1-078        9-771      15-996      3-852     1-301    29-306     1-384 

Loss  on 
K2O.  NaP.         ignition.  Total.  Sp.  gr. 

I.  2-286        3-290        0-348        99-601        3*433 
II.     —  —  0-285        99-577        3-739 

A  brown,  isotropic  garnet  occurs  as  irregular  grains  in  the  same 
nepheline-syenite ;  it  encloses  calcite  (apparently  not  secondary) 
hornblende,  pyrites,  iron  ore,  and  nepheline.  Analysis  II ;  calculat- 
ing the  titanium  as  Ti203,  the  garnet  formula  is  deduced.  Similar 
garnets  occur  at  Montreal,  Stoko,  and  Alno.  L.  J.  S. 

Chemical  Behaviour  of  some  naturally  occurring  Titanium 
Compounds.  By  Rudolf  Soltmann  (Zeit.  Kryst.  Min.,  1896, 
25,    617—618;     from    Inaug.    Diss.,     Bern,    1893).— The    follow- 
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ing  analyses  of  sphene  were  made  with  the  view  of  ascertaining 
whether  in  tlie  light  coloured,  especially  green,  specimens  the  ratio 
Si  :  Ti  =  1 :  1  holds. 

I.  Yellow-green  plates,  (001),  from  Rothenkopf,  Zillertbal,  Tyrol. 
II.  Twins  in  chlorite  from  Triimmelbacbthal,  Pragraten. 
III.  Light  reddish-yellow  or   pale-greenish  crystals    in    pebbles    of 
hornblende-gneiss,  near  Meran. 

MnO.      H.O. 
—         0-36 


SiOa. 

TiO.2. 

CaO. 

FeO. 

I. 

31-53 

35-48 

28-35 

1-89 

II. 

3305 

37-10 

29-79 

— 

III. 

33-38 

38-51 

29-73 

— 

0-36 


trace 


The  single  analyses,  of  which  the  above  are  the  means,  showed 
fairly  wide  variations,  so  that  a  deviation  from  the  normal  ratio 
could  not  be  deduced.  L.  J.   S. 

Meteorite  from  Forsyth  Co.,  North  Carolina.  By  Emile  A. 
DE  ScHWEiNiTZ  {Amev.  J.  Sci.,  1896,  1,  [4],  208— 209).— A  mass 
weighing  about  50  lbs.  was  ploughed  up  about  three  years  ago  in  the 
south-west  portion  of  Forsyth  Co.  No  characteristic  etching  was 
produced  on  polished  surfaces  ;  preliminary  analysis  gave 

Fe.  S.  m.  Co.  P. 

94-90         0-22         4-18         0-33         trace 

From  this  it  would  seem  to  be  closely  allied  to  the  Guilford 
Co.  meteorite,  possibly  a  chip  of  the  same  find.  L.  J.  S. 
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Digestibility  of  the  Pentosans  of  Vegetable  Foods.  By  Hugo 
WEiSKE(Bipd.  Ceidr.,  1896,  25, 13—15 ;  from  Oesterr.  Ung.  Zeits.,  1895, 
No.  24,  594). — Two  sheep  were  fed  on  meadow  bay  (706-72  grams  of 
dry  substance)  and  oats  (219  grams  of  dry  substance),  containing 
respectively  2764  and  15*55  per  cent,  of  pentosans  respectively. 
Determinations  of  the  pentosans  in  the  faeces  of  the  sheep  during  the 
three  periods  of  the  experiment  showed  that  an  average  of  65-1  per 
cent,  was  digested.  In  experiments  with  rabbits  fed  on  oats,  53-81 
per  cent,  of  the  pentosans  was  digested.  Assuming  the  digestive 
powders  of  sheep  and  rabbits  to  be  the  same,  the  pentosans  of  oats 
seem  to  be  less  digestible  than  those  of  meadow  hay. 

The  question  whether  the  pentosans  which  are  digested  have  a 
food  value  remains  to  be  decided  (compare  Abstr.,  1895,  ii,  278). 

N.  H.  J.  M. 

Partition  of  Urea  between  Blood  Corpuscles  and  Blood 
Serum.     By  Bernhard    Schondorpp   (^Pflugers  Archiv,   1896,    63, 
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192 — 202). — Urea  is  a  constituent  of  red  blood  corpuscles ;  the 
amount  of  urea  in  the  blood  is  equally  divided  between  corpuscles 
and  serum.  If  an  isotonic  solution  of  urea  is  added  to  the  blood,  the 
urea  is  equally  shared  by  the  corpuscles  and  serum.  If  an  isotonic 
solution  of  sodium  chloride  is  added,  the  urea  leaves  the  corpuscles 
until  there  is  an  equal  amount  in  the  diluted  serum.         "W.  D.   H. 

Osmotic  Pressure  of  Blood-plasma,  and  the  Formation  of 
Hydrochloric  acid  in  the  Stom^ach.  By  Hans  KoErPE  (Pfliigers 
Archiv,  1896,  62,  567 — 602). — Inorganic  salts  increase  the  energy 
of  the  organism  ;  this  is  seen  in  the  phenomena  of  diffusion  and  the 
action  of  osmotic  pressure. 

The  action  of  s^lt  solutions  on  the  osmotic  pressure  can  be  esti- 
mated  by  the  ha3rr!atocrite ;  this  is  especially  applicable  to  blood- 
plasma.  The  osmotic  pressure  of  blood- plasma  undergoes  by  no 
means  unimportant  variations,  being  always  increased  by  the  midday 
meal ;  this  is  the  result  of  the  secretion  of  hydrochloric  acid  in  the 
stomach. 

In  order  to  equalise  the  difference  between  the  osmotic  pressure  of 
the  blood-plasma  and  that  of  the  stomach  contents  (that  is,  a  strong 
solution  of  sodium  chloride)  as  rapidly  as  possible,  a  flow  of  water 
into  the  stomnch  and  a  passage  of  salt  into  the  blood  occurs;  the 
stomach  wall  is  impermeable  for  free  chlorine  ions,  but  the  sodium  ions 
of  tlie  sodium  chloride  are  exchanged  for  the  hydrogen  ions  of  the 
blood.  In  the  stomach,  free  chlorine  and  hydrogen  ions  are  founds 
hence  its  contents  give  the  reactions  for  hydrochloric  acid  ;  the  acid 
of  the  stomach  is  formed  in  the  stomach  wall,  the  stimulus  for  its 
separation  being  free  chlorine  ions  in  the  stomach.  This  explana- 
tion of  the  form»ation  of  hydrochloric  acid  out  of  the  chlorides  of  the^ 
stomach  contents  depends  on  the  presence  of  free  hydrogen  ions  in 
the  blood.  This  is  the  case,  for  (a)  water  contains  free  hj^drogen 
and  free  hydroxyl  ions  ;  (/>)  in  the  blood,  free  carbonic  anhydride  and 
primary  carbonates  find  phosphates  are  present.  From  these  materials 
the  hydrogen  ion  is  one  of  the  dissociation  products,  (c)  After  the 
exit  of  the  few  hydrogen  ions  from  the  blood,  more  are  formed  by 
further  dissociation. 

This  explanation  of  the  formation  of  the  hydrochloric  acid  of  the 
stomach  stands  in  complete  accord  with  the  following  experimental 
premisses,  (a)  In  spite  of  the  formation  of  an  acid,  the  cell  remains 
alkaline;  (b)  the  alkalinity  of  the  blood  is  increased;  (c)  in  the 
absence  of  free  chlorine  ions  in  the  stomach  contents  no  hydrochloric 
acid  is  formed  ;  (d)  injection  of  hydrochloric  acid  into  a  vein  causes 
no  appearance  of  that  acid  in  the  stomach;  (e)  the  formation  of 
other  acids  (hydrobromic,  hydriodic)  follows  the  introduction  of  the 
sodium  salts  of  the  corresponding  halogens  into  the  stomach;  (/) 
after  taking  much  sodium  chloride,  the  urine  may  become  alkaline. 

W.  I).  H. 

Fat  Absorption.  By  Isaac  Levin  {Fflugers  Archiv,  1896,  63, 
171 — 191). — The  absorption  of  fat  from  the  alimentary  canal  takes 
place  in  two  ways,  (1)  in  the  form  of  soluble  soaps,  (2)  in  the  form 
of  fat  droplets.     For  the  latter  to  occur,  not   only  is   emulsification 
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necessary,  but  the  presence  of  both  bile  and  pancreatic  juice  is 
essential  for  the  purpose  of  stimulating  the  epithelial  cells  to  take  up 
the  fat.  If  either,  or  both,  are  absent,  even  though  emulsification 
occurs,  the  chyle  is  free  from  fat.  The  fat  droplets  are  taken  up  as 
such,  not  synthesised  within  the  cells.  W.  D.  H. 

Influence  of  Muscular  Work  on  Proteid  Metabolism.    By 

Otto  Krummacher  {Zeit.  Biol,  1896,  33,  108— 138).— This  research 
(three  experiments)  performed  on  human  beings  was  carried  out 
under  Yoit's  supervision.  It  is  pointed  out  that  Voit  never  denied 
that  proteid  metabolism  was  increased  by  muscular  work  ;  he  stated 
that  the  chief  source  of  the  energy  was  not  proteid.  Pfliiger  and  his 
pupils  did  their  work  on  an  insufficient  diet,  and  so  more  proteid  in 
the  muscle  would  have  to  be  used  up  as  a  source  of  energy  than  is 
usually  the  case.  The  present  experiments  show  a  small  increase  in 
the  excretion  of  nitrogen  during  rest  as  compared  with  work.  Full 
details  of  ingesta  and  excreta  and  the  work  done  (turning  the  handle 
of  a  dynamometer)  are  given.  W.  D.  H. 

Mineral  Constituents  of  Flesh.  Julius  Katz  (Pfluger's  Archiv, 
1896,  63,  1 — 85). — The  flesh  of  a  large  number  of  animals  was  in- 
vestigated, and  the  results  are  given  in  detail.  The  following  numbers 
give  the  minimum  and  maximum  in  1000  parts  of  fresh  flesh.  K, 
2-4  to  4-6;  Na,  0'3  to  1-5;  Fe,  0-04  to  0-25  ;  Ca,  002  to  0-89  ;  Mg, 
0-18  to  0-37;  P,  from  phosphates,  1*22  to  2-04,  from  lecithin,  0-13 
to  0-48,  from  nuclein,  0*09  to  0-32;  CI,  0*32  to  0  8.         W.  D.  H. 

Action  of  Related  Chemical  Substances  on  Striped  Muscle. 

By  Arthur  Blumenthal  {Ffluge7-'s  Archiv,  1896,  62,  513 — 542). — In 
order  to  make  comparative  experiments  with  various  chemical 
materials  on  living  tissues,  it  is  necessary  to  employ  solutions  of  equal 
molecular  strengths. 

Decinormal  solutions  of  the  sodium  compounds  of  the  halogens 
stimulate  and  then  destroy  muscle ;  sodium  iodide  is  the  most,  and 
sodium  chloride  the  least,  powerful.  Sodium  fluoride  is  more  power- 
ful than  the  iodide. 

The  chlorides  of  potassium,  rubidium,  and  ceesium  act  as  stimulants 
and  then  destroy  muscle  ;  their  activity  as  stimulants  varies  with 
their  molecular  weights,  and  as  paralysers  in  the  reverse  direction. 
The  action  of  the  chlorides  of  calcium,  strontium,  and  barium  is 
precisely  analogous. 

With  the  alkalis  (centinormal  solutions),  the  rise  of  excitability  is 
small ;  ammonia  is  most  destructive,  then  potassium  hydroxide, 
then  sodium  hydroxide. 

The  inorganic  acids  (1/200  normal)  are  destructive  in  proportion  to 
their  avidity,  hydrochloric  and  nitric  acids  being  about  equal,  then 
sulphuric  acid  and,  lastly,  phosphoric  acid. 

As  regards  power  of  destruction,  the  fatty  acids  stand  in  the  order 
of  their  molecular  weights  ;  the  only  exception  being  formic  acid, 
which  is  more  injurious  than  acetic  acid. 

The  alcohols  have  a  similar  relationship ;  here  again,  however, 
methylic  alcohol  is  more  poisonous  than  ethylic  alcohol. 

VOL.  Lxx.  ii.  27 
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Fick's  view  of  muscular  activity,  that  the  two  processes  of  shorten- 
ing and  lengthening  are  independent  and  separate  vital  processes,  is 
supported  by  the  fact  that  some  reagents  affect  only  the  one  and 
others  only  the  other  phase.  W.  D.  H. 

Chemistry  of  some  Marine  Animals.  By  Edmund  Drechsel 
{Zeit  Biol,  1896,  33,  85— 107).— The  fresh  liver  of  the  dolphin 
contains,  like  that  of  the  horse,  jecorin,  cystine,  a  substance  of  the 
xanthine  group,  and  glycogen.  Cystine  is  a  product  of  normal  meta- 
bolism. 

The  substance  (gorgo^iin)  of  the  horny  skeleton  of  Gorgonia  cavolinii 
contains  iodine  in  organic  combination.  On  decomposition  with 
barium  hydroxide,  gorgonin  yields  an  amido-acid  containing  iodine 
{iodogorgonic  acid,  CiHsNIOa),  which  is  crystalline,  and  has  the  com- 
position of  an  iodoamidobntyric  acid ;  its  constitution  is,  however, 
not  yet  certain. 

The  living  substance  of  the  Gorgonia  contains  no  iodine  or  only  the 
merest  traces  ;  it  is  of  proteid  nature,  and,  on  decomposition  with 
hydrochloric  acid,  yields  lysine  and  probably  lysatine. 

Gorgonin  is  also  a  proteid  ;  when  decomposed  with  hydrochloric 
acid,  it  yields  leucine,  tyrosine,  lysine,  lysatine  (?),  iodogorgonic  acid 
and  ammonia.  W.  D.  H. 

Analysis  of  Human  Milk.  By  Friedrich  Soldner  and  William 
Camerer  (Zeit.  Biol.,  1896,  33,  43— 71).— The  analyses  show  that 
human  milk  contains  less  proteid  matter  than  was  previously  sup- 
posed. 100  grams  of  milk  collected,  on  the  average,  in  the  second 
week  after  parturition,  contain  1*52  proteid,  3*28  fat,  6"5  sugar,  027 
ash,  005  citric  acid,  0"78  unknown  extractives,  12*4  total  dry  residue. 
The  unknown  extractives,  which  are  almost  absent  in  cow's  milk, 
are  increased  in  the  colostrum.  W.  D.  H. 

Composition  of  the  Milk  Fat  of  the  Cow,  the  Goat,  and  the 
Reindeer.  By  E.  Solberg  {Bied.  Gentr.,  1896,  25,  15—17;  from 
Tidsshr.  Norsk.  Landhrug,  1895,  300—338).- The  following  results 
were  obtained  with  the  fat  obtained  from  cheese  from  (1)  goat's  milk 
and  (2)  reindeer  milk. 


Sp.  gr.            Sp.  gr. 

Acid  number 

SoHdifying.       at  IS''            at  100° 

Refract. 

(milligrams 

M.p. 

point.         (average) .      (average) . 

coefficient. 

KOH). 

(1)     27—38-5 

24     31       0-9312        0-8669 

1-4596 

3-95- 13-88 

(2)     37-42 

34—39      0-9428        08640 

1-4647 

27-60 

Saponification. 

Hehner's                 Eeicliert's 

Iodine 

Lecithin 

number. 

number.                   number. 

number. 

per  cent. 

(1)     221-6 

86-46— 87-34       23-1-25-4 

30-4     34-6 

0-1—0-2 

(2)     219-2 

86-89                   31-4 

25-1 

0-21 

Goat's  milk  fat  resembles  cow's  milk  fat  a  good  deal,  but  the 
former  contains  more  insoluble  volatile  acids  than  the  latter.  In 
reindeer  milk  fat,  the  amount  of  insoluble  volatile  acids  is  much  less, 

N.  H.  J.  M. 
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Excretion  of  Ammonia  in  Disease.  By  Theodor  Rumpp 
(Virchow's  Archiv,  1896,  143,  1 — 41). — In  a  number  of  cases  of 
infective  disease  (pneumonia,  typhoid,  influenza,  cholera,  &c.),  the 
amount  of  ammonia  excreted  in  the  urine,  as  such,  is  increased.  The 
normal  amount  of  nitrogen  in  the  form  of  ammonia  in  the  24  hours' 
urine  is  ^iven  as  varying  from  0*4  to  1  gram.  In  the  cases  of 
disease  examined,  it  varied  from  0*8  to  6  grams.  This  condition 
passes  off  in  an  early  stage  of  convalescence.  The  total  nitrogen 
excreted  is  not  similarly  increased.  On  the  average,  there  is  an  in- 
crease of  37  per  cent,  in  the  proportion  of  ammoniacal  nitrogen  to  total 
nitrogen.  The  increase  cannot  be  attributed  to  change  of  diet,  but 
is  explained  as  the  result  of  the  activity  of  micro-organisms.  In 
cultures,  addition  of  the  bacilli  of  cholera  and  of  other  diseases 
causes  a  formation  of  ammonia.  W.  D.  H. 

Excretion  of  Ammonia  in  Disease.  By  E.  Hallervorden 
(Virchow's  Archiv,  1896,  143,  705 — 706). — A  criticism  of  Rumpf's 
conclusions  (preceding  abstract).  The  ammonia  produced  by  bac- 
teria would  be  converted  into  urea.  Ammonia  has,  above  all,  in  the 
body,  the  function  of  an  acid  neutraliser ;  this  is  entirely  neglected 
by  Kumpf,  who  gives  no  estimations  of  acidity.  The  cause  of  the 
apparent  increase  of  ammonia  is  donbtless  to  be  sought  in  the  altera- 
tion in  the  amount  of  acids  produced  by  the  fever.  W.  D.  H. 

Uric  acid,  Xanthine  Bases,  and  Phosphoric  acid  in  Human 
Urine.  By  William  Camerer  {Zeit.  Biol,  1896,  33,  139—155). 
— Horbaczewski  considers  that  an  important  source  of  uric  acid 
in  the  urine  is  the  xanthine  bases,  which  are  formed  by  the  decom- 
position of  nucle'in  ;  phosphoric  acid  and  prote'id  are  liberated 
at  the  same  time.  He  explains  the  increase  of  uric  acid  after  food  as 
due  to  the  increased  decomposition  of  an  increased  number  of  white 
corpuscles  (digestion  leucocytosis).  The  present  research  was  carried 
out  with  different  diets,  the  ingesta  and  excreta  (uric  acid,  urea, 
phosphoric  anhydride,  &c.)  being  analysed.  The  conclusion  drawn, 
is  that  digestion  leucocytosis  is  not  a  cause  of  increased  excretion  of 
uric  acid,  but  that  uric  acid  has  two  principal  sources ;  it  is  a  product 
of  metabolism,  and  a  product  of  the  nuclein  taken  in  with  the  food, 
for  instance,  in  calf's  thymus  (sweetbread).  It  is  the  increase  or 
decrease  of  nuclein  in  the  food  which  causes  a  corresponding  rise  and 
fall  in  the  uric  acid  secreted  after  a  meal.  W.   D.  H. 

Excretion  of  Uric  acid.  By  Wilhelm  Ebstein  and  Arthur 
NicOLAiER  (Vircho2v's  Archiv,  1896,  143,  337 — 368). — Administration 
of  uric  acid  to  dogs,  with  the  food,  produces  no  appi'eciable  effect,  and 
it  is  discoverable  in  the  fasces ;  in  rabbits,  however,  which  normally 
secrete  no  uric  acid,  intravascular,  subcutaneous,  and  intraperitoneal 
injection  of  this  substance  dissolved  in  solution  of  piperazine  produced 
the  following  effects.  The  acid  was  rapidly  removed  from  the  seat  of 
injection,  and  in  a  few  cases  nervous  symptoms  (increase  of  reflex 
irritability,  paralysis  followed  by  death)  were  noticed.  The  uric 
acid  was  excreted  by  the  kidneys ;  this  was  most  markedly  the  case 

27—2 
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in  those  animals  whose  kidneys  had  been  previously  injured  by  the 
administration  of  alo'in,  and  here  the  acid  was  excreted  in  the  form 
of  spheeroliths.  The  excretion  of  this  foreign  substance  caused  a 
chronic  nephritis  in  the  kidneys  of  the  healthy  rabbits  experimented 
with.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


The  Processes  of  Germination.  By  Dm.  Priantschnikoff 
(Laiidiv.  Versuchs-Stat.,  1896,  46,459—470;  compare  Abstr.,  1895, 
ii,  124). — Seedlings  of  Vicia  Faba.'lO  da^^s  old,  w^ere  kept  for  10  days 
longer  in  (1)  10  per  cent,  glycerol  solution,  in  (2)  10  per  cent,  sugar, 
and  (3)  in  water,  respectively.  Each  solution  contained  also  potassium 
phosphate,  and  calcium  and  magnesium  sulphates.  The  presence  of 
sugar  soon  began  to  hinder  growth ;  in  glycerol  solution,  the  plants 
grew,  but  much  less  than  in  water.  Sugar  caused  a  distinct  deposi- 
tion of  starch,  whilst  in  glycerol,  the  starch  production  was  very 
slight.  In  the  plants  grown  in  water,  starch  was  detected  in  traces. 
Growth  and  deposition  of  starch  thus  vary  inversely.  The  following 
analytical  results  are  given,  showing  the  changes  in  the  amounts  of 
nitrogenous  constituents  of  the  seedlings. 

Nitrogen  in  dry  substance. 


Total.  A8  proteids.  As  amides.  As  asparagine. 

10  days  in  water 4-89          272  2-20               I'OO 

10  days  in  water  and   10 

days  in  sugar  solution. .      4-92          2-65  2-87               1*10 

20  days  in  water 573          266  315               168 

There  was  therefore  no  regeneration  of  asparagine,  and  it  is  very 
probable  that  asparagine  is  never  regenerated  in  the  dark.  This  was 
the  view  held  by  Boussingault,  who  looked  on  asparagine  (in  etiolated 
seedlings)  as  a  product  of  oxidation  of  albumin,  like  urea  in  the 
animal  organism  (compare  0.  Miiller,  Abstr.,  1887,  70). 

It  is  not  yet  certain  whether  carbohydrates  are  formed  in  the 
decomposition  of  proteids ;  if  they  are  formed,  it  is  probable  that 
they  are  products  of  hydration  and  not  of  oxidation. 

The  following  calculations  show  the  changes  in  100  grams  of  seed 
(Vicia  sativa)  in  germinating.     The  amount  of  ash  was  3*27  per  cent. 


Amido- 

Organic 

Soluble 

Proteids. 

Asparagine. 

acids. 

bases. 

Starch. 

carbohydrate*. 

0  days. . 

28-50 

(0-32) 

(2-52) 

2-25 

37-82 

5-59 

10     „    .. 

15-28 

5-54 

7-63 

3-52 

17-44 

8-75 

20    „    .. 

10-60 

7-86 

10-19 

2-62 

993 

7-67 

30    „    .. 

8-84 

8-77 

10-90 

1-55 

3-94 

6-27 

40    „    .. 

8-86 

9-92 

10-57 

1-50 

2-59 

4-05 
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Ether 

Crude 

Hemi- 

Loss 

Not 

extract. 

fibre. 

celluloses. 

of  weight. 

determined. 

0  days. . 

0-80 

6-64^ 

4-70 

0 

7-59 

10  ;..• 

1-31 

7-70 

5-25 

15-98 

8-33 

20     „    .. 

1-20 

915 

5-80 

24-26 

7-45 

:^o    ,,   .. 

1-11 

9-65 

6-10 

30-86 

8-74 

40    „    .. 

1-07 

10-98 

t)-40 

3409 

6-70 

The  numbers  for  amid o- acids  were  obtained  by  multiplying  the 
nitrogen  of  the  pbosphotungstic  acid  precipitate  by  a  coefficient 
corresponding  with  the  mean  between  those  of  leucine  and  amido- 
valeric  acids.     Choline  was  assumed  to  be  the  only  organic  base. 

N.  H.  J.  M. 

Nitrogen  Assimilation  by  Plants.  By  J.  H.  Aeby  (Landw. 
Versuchs-Stat.,  1896,  46,  410 — 439). — Peas  and  mustard  were  grown  in 
zinc,  funnel-shaped  vessels  (25  cm.  in  diameter  at  the  top  and  20  cm. 
high),  being  kept  under  glass  during  rain.  Two  kinds  of  soil  were 
employed  :  (1)  gardea  soil  (N  =  0-4051  per  cent.),  and  (2)  loamy  arable 
soil  (two  years  with  peas;  N  =  00688  and  0-0783  per  cent.).  The 
following  were  the  experiments  (with  both  soils)  :  (1)  fallow,  (2) 
peas,  (3)  white  mustard  ;  (4),  (5),  and  (6)  same  as  (1),  (2),  and  (3), 
respectively,  but  manured  with  calcium  nitrate  (N  =  2  grams).  In 
each  experiment  there  were  three  or  four  pots  each  containing  4  kilo- 
grams of  soil.  The  numerical  results  (averages  in  grams)  are  given 
in  the  table,  p.  382. 

As  regards  the  experiments  in  garden  soil,  the  mustard  germinated 
well,  but  soon  left  off  growing  in  the  unmanured  pot.  The  peas  (in 
absence  of  nitrate)  also  show^ed  signs  of  nitrogen  hunger,  but  soon 
recovered.  In  arable  soil,  similar  results  were  obtained.  In  both 
soils,  and  without  application  of  nitrate,  the  peas  grew  luxuriantly, 
owing  to  nitrogen  fixation  by  nodule  bacteria;  in  garden  soil  (4  kilo- 
grams), 1-799  gram  of  nitrogen  was  gained,  and  in  arable  soil,  2-373 
grams.  Mustard,  on  the  other  hand,  developed  well  only  when  sup- 
plied with  nitrate,  and  in  no  case,  even  in  presence  of  pea  bacteria, 
was  there  any  gain  of  nitrogen.  The  results  of  the  experiments  show 
very  clearly  the  difference  between  the  two  plants,  and  the  inability 
of  mustard  to  fix  free  nitrogen,  and  are,  therefore,  opposed  to  those 
obtained  by  Liebscher  (Abstr.,  1894,  ii,  201).  Pfeiffer  and  Prancke 
(Abstr.,  1895,  ii,  521)  and  Nobbe  and  Hiltner  also  concluded  that 
white  mustard  does  not  utilise  elementary  nitrogen. 

The  methods  employed  and  the  analytical  data  are  given  in  fall. 

N.  H.  J.  M. 

A  Diastatic  Ferment  in  the  Sugar-beet  (Beta  vulgaris).  By  M. 
GoNNERMANN  (Cliem.  Zeit.^  1895,  19,  1806) .^Germinating  and  frozen 
beets  were  ci'ushed  to  a  tine  pulp  and  shaken  with  water.  The 
aqueous  extract  was  then  filtered,  and  precautions  were  taken  to 
destroy  all  feinneiitative  organisms  ;  Soluble  calcium  and  lead  salts 
were  added,  and  precipitated  by  means  of  soda,  in  the  hope  of  thus 
carrying  down  any  enzymes  present.  The  precipitates  were  separated 
by  filtration,  acidified  with  dilute  acetic  acid,  and  the  solution  thrown 
into  95  per  cent,  alcohol,  and  the  precipitate  produced  was  filtered 
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off,  dried  at  38°,  and  extracted  with  glycerol.  The  following  facts 
show,  beyond  question,  that  the  glycerol  extract  contained  an 
enzyme. 

When  added  to  starch-paste,  maintained  at  38°  for  six  hours,  the 
presence  of  a  reducing  substance  was  detected ;  a  similar  experiment, 
carried  out  without  the  addition  of  the  extract,  showing  no  such 
result.  Further  experiments  proved  that  amylodextrin  could  be 
converted  into  dextrose  by  digestion  with  the  glycerol  extract  during 
half  an  hour.  A.  L. 

Occurrence  of  Arginine  in  the  Tubers  and  Roots  of  certain 
Plants.  By  Ernst  Schulze  (Ber.,  1896,  29,  352— 354).— Arginine 
(compare  Abstr.,  1886,  725)  occurs  in  the  tubers  of  the  turnip 
{Brassica  rapa),  and  of  the  artichoke  (Helianthus  tuherosus),  and 
in  the  roots  of  Ptelea  trifoUata.  It  is  probably  also  contained  in 
the  roots  of  chicory.  Dried  turnips  contain  only  0*18  per  cent,  of 
arginine. 

Arginine  (from  Lujpinus  luteus)  was  found  to  have  no  physiological 
action  on  animals.  C.  F.  B. 

Coloration  of  the  Tissues,  and  Juice  of  certain  Fungi  when 
exposed  to  Air.  By  Exmile  E.  Bourquelot  and  Gabriel  Bertrand 
(/.  Fharm.,  1896,  [6],  3,  177— 182).— The  juice  of  various  species  of 
Boletus  becomes  coloured  when  exposed  to  air ;  this  is  due  to  the 
action  of  an  oxidising  ferment.  Specimens  of  B.  cyanescens  are  finely 
divided,  with  as  little  exposure  to  air  as  possible,  and  extracted  with 
boiling  alcohol  (95  per  cent.)  ;  the  ferment  is  destroyed  and  the  solu- 
tion can  be  kept  for  an  indefinite  period  without  undergoing  change, 
even  when  diluted  with  water  or  exposed  to  air ;  but  when  a  fragment 
of  Russula  cyanoxantha  or  R.furcata  is  introduced  into  the  alcoholic 
solution,  diluted  with  an  equal  volume  of  water,  the  liquid  rapidly 
turns  blue,  from  the  surface  downwards ;  the  same  change  is  pro- 
duced, as  in  the  case  of  gnaiacum  tincture,  by  various  oxidising 
agents,  such  as  ferric  chloride,  sodinm  hypochlorite,  and  lead  per- 
oxide ;  the  colour  is  destroyed  by  acids,  with  the  exception  of  acetic, 
and  by  alkalis.  The  analogous  compound  from  B.  mgricans  is  in- 
soluble in  alcohol  ;  it  is  prepared  by  treating  the  finely  divided  fungus 
with  alcohol  and  extracting  the  residue  with  hot  water;  the  solution 
is  filtered  hot,  and,  when  cold,  the  compound  crystallises  in  colourless, 
microscopic  needles;  in  presence  of  the  ferment,  it  gives  first  a  purple, 
then  an  inky-black,  solution,  but  the  colour  is  not  produced  by 
ordinary  oxidising  agents.  J.  B.  T. 

Composition  of  Medlars.  By  Wilhelm  Bersch  (Landw. 
Versuchs-Stat.,  1896,  46,  471— 473).— The  fruit  of  the  common 
medlar  (Mespilus  germanica)  has  the  following  composition  (per  cent, 
in  dry  matter,  p.  384). 

The  amounts  of  dry  matter  in  the  fresh  substance  are  (1)  30"87, 
(2)  36-86,  (3)  24-79,  and  (4)  61-58  per  cent. 

The  fruit  contains  malic  acid,  acetic  acid  (0*03  per  cent.),  and 
alcohol. 
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Protein.  Fat.  Sugar. 

2-79  1-04  86-08 

4i2  2-66  — 

2-()2  0-57  48-56 

4.  Stones 2-65  0-62  — 


1.  Whole  friiifc. 

2.  Skin 

3.  Flesh 


N-free 
extract. 

40-98 
72-62 
37-63 

46-66 


Crude  fibre 

16-29 

17-51 

7-35 

48-52 


J. 


Ash. 
2-82 
3-09 
3-27 
1-65 
M. 


Composition  of  Different  Melons.  By  Wilhelm  Bersch 
{Landw.  Versuchs-Stat.,  1896,  46,  473— 476).— The  whole  fruit  (1) 
and  the  fruit  flesh  (2)  of  the  different  melons  examined  contained 
the  following  amounts  of  dry  matter.  Sugar  melons  (1)  7-148, 
(2)4-850;  Persican  melons  (1)6-130,  (2)4-100;  water  melons  (1)  6-56, 
(2)  6-31  per  cent.  The  percentage  composition  of  the  dry  matter  is 
as  follows. 


Sugar  melon  . . 
Persican  melon 


/(I) 
/(i) 


Water  melon 


••10 


(2) 


Protein. 

22-250 
13-394 
20-710 
11-800 
13-740 
9-731 


Fat. 

6-728 

1694 

13-140 

1-854 
6-890 
1-062 


Dextrose. 

36320 
70-632 
30-180 
65-850 
37-360 
66-730 


Jf-free 
extract. 

12-970 

0-289 

4-485 

3-489 

21-740 

16-946 


Crude 
fibre. 

14-890 
6-897 

21-550 
8-439 

15-410 
1-949 


Ash. 
6-842 
7-094 
9-935 

8-618 
4-860 
3-582 


The  sugar  occurred  entirely  as  dextrose. 


N.  H.  J.  M. 


The  Potash  and  Phosphoric  acid  required  by  Cultivated 
Plants.  By  Smets  and  C.  Schrkiher  (Bied.  Gentr.,  1895,  24,  805 — 
808;  from  Recherchcs  sur  les  hesoins  potas.  et  phosphat.  des  plaiites  cult. 
Mafiseyk.,  1894;  compare  this  vol.,  ii,  68). — The  following  numbers 
show  the  relative  requirements  for  potash  and  phosphoric  acid  of  the 
different  plants. 


Holcus  lanatus 16 

Phleum  pratense  ......  18 

Avenor  elatior 18 

Beta  vulgaris 23 

Hordeum  vulgare 24 

Triticura  spelta 27 

Lolium  ital 28 

Fagopi/rum  esculentum.  29 

Faha  vulgaris 32 

Pisum  sativum 34 

Spergula  arvensis 38 


PA- 
40 
58 
61 
64 
71 
54 
49 
45 
65 
61 
52 


Secale 39 

Vicia  sativa 46 

Lucerne   51 

Trifoliuni  pratense ...  53 

Maize 55 

Setaria  german 56 

Ornithopus 56 

Trifolium  repens  ....  63 

Daucus  carota    64 

Cannabis  sativa ^o 

Trifolium  incarnatum  73 


P2O5 

70 
79 
70 
74 

74 
47 
64 
76 

74 
81 
68 


Greater  differences  are  shown  in  the  requirements  for  potash  than 
for  phosphoric  acid.  The  gramineous  plants  require  the  least 
potash.  N.  H.  J.  M. 
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A  Gas  Pipette  of  Simple  Construction.  By  Alexander  P. 
LiDOFF  (/.  Buss.  Chem.  Soc,  1894,  26,  37— 39).— This  apparatus 
consists  of  a  short  glass  beaker  of  about  400  c.c.  capacity,  into 
which  the  absorption  liquid  is  poure^l,  and  a  funnel  of  150  c.c. 
capacity  put  upside  down  into  the  beaker.  The  upper  part  of  the 
funnel  is  blown  into  a  small  bulb,  and  a  capillary  tube  fused  on  to  it. 
A  mark  is  made  on  the  capillary  tube,  and  the  tubpi  closed  by  a  piece 
of  india-rubber  tubing  and  a  Mohr's  clip,  connected  with  a  graduated 
pipette.  To  increase  the  absorption  of  the  gas  by  the  liquid,  7 — 8 
grams  of  asbestos  or  glass  wool  are  placed  in  the  beaker  under  the 
funnel.  A  copper  or  lead  ring  of  about  10  grams  weight  is  placed  on 
the  funnel  to  prevent  its  rising  when  filled  with  gas. 

To  protect  the  reagent  from  atmospheric  action,  a  thin  layer  of 
paraffin  oil,  sp.  gr.  0*875,  is  poured  on  it.  The  author  claims  that 
a  perfect  isolation  of  the  reagent  is  thus  effected. 

This  pipette  is  worked  exactly  like  Hempel's,  namely,  the  india- 
rubber  tube  of  the  pipette,  which  is  filled  up  with  the  liquid  to 
the  mark,  is  connected  by  means  of  a  bent  capillary  tube  with  the 
gas  burette,  the  gas  from  the  burette  pressed  into  the  pipette,  and 
the  latter  closed  with  the  Mohr's  clip. 

The  shaking  of  the  ordinary  gas  pipette  is  in  this  case  replaced 
by  moving  the  funnel  up  and  down  in  the  liquid. 

A  further  advantage  of  this  apparatus  is  the  possibility  of  heat- 
ing the  absorbent  in  the  beaker  it'  necessary.  S.  Gr.  R. 

A   New   Cyanometric    Method   and    its   Applications.    By 

Georges  Denig^s'  (Ann.  Ghim.  Phys.,  1895,  [7],  6,  y81— 428).— The 
author  tirst,  from  thermochemical  considerations,  concludes  that  the 
addition  of  an  alkali  chloride  as  an  indicator  in  the  Liebig  esti- 
mation of  cyanides  can  be  of  no  advantage ;  he  then  shows  by 
actual  experiment  that  this  is  so,  as  the  permanent  precipitate  which 
is  formed  always  consists  of  silver  cyanide,  and  not  of  silver  chloride. 
If  an  alkali  bromide  is  added,  the  precipitate  formed  consists  of 
silver  cyanide  with  a  little  silver  bromide. 

The  author's  njethod  consists  in  using  10  drops  of  a  20  per  cent, 
potassium  iodide  solution  as  an  indicator,  in  a  medium  which  has 
been  rendered  strongly  alkaline  with  ammonia.  The  silver  cyanide 
is  readily  soluble  in  ammonia,  whereas  silver  iodide  is  not.  N/10 
silver  nitrate  is  therefore  run  into  the  solution  until  a  slight  perma- 
nent precipitate  is  formed.  The  calculation  is  the  same  as  in  the 
usual  Liebig  titration,  two  molecules  of  pottissium  cyanide  reacting 
with  one  of  silver  nitrate  The  amount  of  ammonia  present  has 
but  little  influence  on  the  reaction ;  sodium  carbonate  also,  or 
moderate  quantities  of  alcohol  do  not  interfere  with  the  titration. 
Cherry  laurel  water  can  also  be  titrated  in  a  similar  manner;  in 
this  case,  however,  it  is  necessary  to  add  a  few  c.c.  of  caustic  soda  or 
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potasli  before  the  ammonia.  If  this  precaution  is  not  taken,  the 
amount  of  cjanide  found  varies  with  the  length  of  time  daring 
which  the  mixture  is  allowed  to  remain  (compare  Gregor,  Abstr., 
1894,  ii,  1()5).  This  result  is  no  doubt  due  to  the  condensation,  in  the 
presence  of  ammonia,  of  part  of  the  hydrocyanic  acid  with  the  beaz- 
aldehyde,  which  also  occurs  in  the  distillate. 

The  method  can  also  be  used  for  the  estimation  of  alkali  cyanides 
and  cyanides  which  are  decomposed  by  alkalis ;  if  these  contain 
any  sulphide,  as  many  commercial  cyanides  do,  it  is  necessary  to 
remove  the  sulphide  by  treatment  with  zinc  sulphate  in  the  presence 
of  sodium  hydroxide ;  the  excess  of  sulphate  can  be  removed  by  lead 
acetate,  and  the  filtrate  then  titrated,  after  the  addition  of  10  drops 
of  the  potassium  iodide  solution,  with  standard  silver  nitrate.  Mer- 
curic cyanide  can  also  be  titrated  if  it  is  first  decomposed  with 
sodium  sulphide  and  the  excess  of  sulphide  removed 'as  above. 

The  author  recommends  this  method  for  the  estimation  of  silver 
in  the  form  of  any  of  its  salts.  The  silver  salt  is  dissolved  in 
water,  ammonium  hydroxide,  N/10  potassium  cyanide,  or  nitric 
acid,  according  to  its  solubility,  a  slight  excess  (5 — 10  c.c.)  of  ammo- 
nium hydroxide  and  20  c  c.  of  N/10  potassium  cyanide  are  then 
added,  and  the  excess  of  cyanide  is  estimated  by  the  method  described 
above.  The  N/10  cyanide  solution  can  be  accurately  prepared  by 
titrating:  against  N/10  silver  nitrate,  and  the  author  finds  that  such 
a  solution,  previously  rendered  alkaline  by  ajnmonia,  or,  still  better, 
by  caustic  soda,  is  extremely  stable,  and  may  be  kept  for  months. 
To  estiraatv  silver  in  the  presence  of  copper  or  mercury,  it  is  better 
to  precipitate  the  silver  as  chloride,  to  dissolve  the  well  washed 
chloride  in  ammonia  and  N/10  potassium  cyanide,  and  to  titrate  as 
above. 

The  same  principles  may  be  made  use  of  for  the  estimation  of  chlo- 
rides in  various  organic  liquids,  such  as  bile,  urine,  gastric  juice,  cystic 
fluids,  blood,  milk,  wine,  vinegar,  and  other  fermented  liquids.  In  the 
case  of  bile,  20  c.c.  of  the  bile,  2  c.c.  of  nitric  acid,  and  20  c.c.  of  N/lO 
silver  nitrate  are  placed  in  a  200  c.c.  flask,  and  made  up  to  the 
mark  with  distilled  water.  After  filtration,  100  c.c.  of  the  clear 
filtrate  is  mixed  with  15  c.c.  of  ammonia,  10  drops  of  the  20  per 
cent,  potassium  iodide  solution,  and  10  c.c.  of  the  N/10  potassium 
cyanide,  and  then  titrated  back  with  N/10  silver  nitrate.  If  n  = 
the  number  of  c.c.  of  N/10  silver  nitrate  used,  then  n  x  0*585  gives 
the  amount  of  chloride,  expressed  as  sodium  chloride,  contained  in 
1  litre  of  the  bile. 

For  urine,  it  is  generally  necessary  to  work  with  a  less  concen- 
trated solution,  and  if  the  urine  contains  much  prote'id  matter  it  is 
advisable  to  warm  on  the  water  bath  for  10 — 15  minutes  before 
making  up  to  the  requisite  volume.  For  blood,  it  is  best  to  mix  with 
an  equal  volume  of  a  cold  saturated  sodium  fluoride  solution  and  10  c.c. 
of  pure  nitric  acid  before  dilution. 

Bromides  and  mixtures  of  bromides  and  chlorides  may  be  estimated 
in  a  similar  manner.  B'or  the  estimation  of  iodides,  the  author  recom- 
mends the  following  method.  50  c.c.  of  approximately  N/10  iodide 
solution  is  taken,  added  to  25  c.c.  of  ammonia,  5  c.c.  of  hydrochloric 
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acid,  and  50  c.c.  of  N/10  silver  nitrate,  and  then  made  up  to  250  c.c. 
with  distilled  water.  Unless  hydrochloric  acid  is  added,  the  silver 
iodide  is  obtained  in  too  fine  a  state  of  division  to  allow  of  filtration. 
'200  c.c.  of  tlie  clear  filtrate  is  added  to  10  c.c.  of  N/10  potassium  cyanide 
and  10  drops  of  the  indicator  (20  per  cent,  potassium  iodide  solution), 
and  the  excess  of  cyanide  estimated  in  the  usual  way.  lodates,  after 
conversion  into  iodides  by  treatment  with  sodium  hydrogen  sulphite, 
may  be  titrated  in  the  same  way.  Many  organic  iodo-compounds 
may  be  treated  in  a  similar  manner ;  the  iodine  is  converted  into 
iodic  and  hydriodic  acids  by  boiling  for  one  to  two  minutes  with  a 
mixture  of  l.c.c.  of  nitric  acid  and  2  c.c.  of  hydrochloric  acid.  The 
iodic  acid  can  be  reduced  to  hydriodic  acid  by  means  of  sodium 
hydrogen  sulphite,  and  then  titrated  as  above.  In  certain  cases,  it 
is  preferable  to  warm  the  iodo-compound  with  about  I  c.c.  of  concen- 
trated sulphuric  acid. 

The  same  method  can  also  be  used  indirectly  for  the  estimation  of 
xantho-uric  derivatives  in  urine,  and  of  theobromine  in  the  presence 
of  caffeine.  In  both  cases,  the  silver  compounds  are  precipitated  by 
means  of  ammoniacal  silver  nitrate,  and  the  excess  of  silver  nitrate 
in  the  filtrate  is  then  estimated  by  the  method  already  described. 

The  author  finally  recommends  this  method  for  the  indirect  estima- 
tion of  substances  which  precipitate  metallic  silver  from  solutions  of 
silver  nitrate.  Thus,  hydrogen  arsenide  may  be  estimated  by  passing 
it  into  a  solution  of  N/10  silver  nitrate  acidified  with  nitric  acid, 
filtering  off  the  metallic  silver  formed,  and  then  estimating  the 
amount  of  silver  nitrate  left  in  the  filtrate  after  it  has  been  rendered 
alkaline  by  ammonia.  Hydroxylamine  and  phenylhydrazine  reduce 
ammoniacal  silver  nitrate,  and  may  therefore  be  estimated  in  a  similar 
manner.  0*08 — 0*10  gram  of  the  hydroxylamine  salt,  25  c.c.  of  N/10 
silver  nitrate,  10  c.c.  of  ammonia,  and  2  c.c.  of  caustic  soda  are  placed 
in  a  125-c.c.  flask  and  heated  to  boiling;  after  cooling,  the  volume  is 
made  up  to  the  mark  with  distilled  water,  the  metallic  silver  is  filtered 
off,  and  the  excess  of  silver  nitrate  in  100  c.c.  of  the  filtrate  estimated 
as  before.  J.  J.  S. 

[Estimation  of  Sulphur  by  combustion  in  Air.]  By  Charles 
F.  Mabery  (A^ner.  Ghem.  /.,  1896,  18,  149— 151).— The  author 
believes  this  method,  which  he  recently  described  (Abstr.,  1895,  ii, 
136),  is  not  excelled  in  accuracy  by  any  other  method  at  present  in 
use.  It  is  applicable  to  non-volatile  substances.  Substances  con- 
taining a  high  percentage  of  sulphur  may  yield  sulphurous  as  well  as 
sulphuric  acid  ;  in  such  cases  a  little  hydrogen  peroxide  should  be 
added  before  titrating. 

Estimation  of  Sulphur  in  Illuminating  Gas  and  in  Coal. 
By  Charles  F.  Mabery  {Amer.  Ghem.  /.,  1896,  18,  207— 218).— This 
is  a  modification  of  a  method  previously  described  by  the  author 
(Abstr.,  1895,  ii,  136).  The  current  of  gas  is  measured  by  a  meter, 
and  is  burnt  at  a  constriction  in  a  combustion  tube  45*5  cm.  long, 
having  the  constriction  30  cm.,  from  the  forward  end.  A  rapid  cur- 
rent of  air  is  drawn  through  the  combustion  tube.     The  products  of 
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combustion  and  tlie  excess  of  air  are  drawn  through  a  large  (J^^^^® 
containing  a  centinormal  solution  of  sodium  hydroxide,  in  which  the 
sulphnric  acid  is  absorbed.  Subsequent  titration  of  this  solution  with 
centinormal  sulphuric  acid  gives  the  amount  of  sulphur  present  in  the 
gas.  Since  treatment  of  this  solution  with  hydrogen  peroxide  in  no 
way  affected  the  result,  the  author  is  convinced  that  all  the  sulphur 
is  completely  oxidised  to  sulphuric  acid  by  this  method. 

In  Coal. — The  coal  is  weighed  in  a  platinum  boat  sufficiently  large 
to  contain  all  the  ash,  and  placed  in  the  forward  portion  of  the  com- 
bustion tube,  air  being  drawn  both  through  an  inner  hard-glass  tube 
terminating  at  the  constriction  of  the  combustion  tube,  and,  in  a 
slower  current,  through  a  tube  at  the  rear.  A  U'^^t^e  of  consider- 
able size  is  employed,  and  a  decinormal  solution  of  sodium  hydroxide 
used. 

Determinations  conducted  on  the^ash  of  several  varieties  of  coal 
treated  in  this  manner  gave  a  mean  of  only  0043  per  cent,  of 
sulphur.     The  combustion  is,  thei'efore,  practically  complete. 

J.  F.  T. 

Standardising  Potassium  Permanganate  and  Sulphuric 
acid.  By  Harmon  N.  Mokse  and  A.  D.  Chambers  {Amer.  Gkem.  /., 
1896,  18,  236 — 238). — It  is  possible,  by  means  of  a  standard  solution 
of  potassium  permanganate  of  normal  composition,  in  the  presence  of 
a  neutral  reducing  agent  such  as  hydrogen  peroxide,  to  accurately 
determine  the  strength  of  a  dilute  solution  of  sulphuric  acid,  and 
conversely  by  means  of  standard  sulphuric  acid,  to  standardise  a 
solution  of  potassium  permanganate.  J.  F.  T. 

Volumetric  Estimation  of  Phosphorus.  By  Lindkmann  and 
MoTTEU  {Bull.  Soc.  Ghim.,  1896,  [3],  13,  523— 533).— The  phosphoric 
acid  is  separated  as  ammonio-manganous  phosphate,  and  the  manga- 
nese then  converted  into  the  dioxide,  and  estimated  volu metrically. 

Soluble  phosphates,  such  as  alkali  phosphates,  are  dissolved  in  water 
(01  gram  PgOs  in  50  c.c),  ammonium  chloride  (10  c.c.  of  20  per 
cent,  solution)  and  ammonia  (10  c.c.)  are  added,  and  then  ammonium 
citrate  (25  c.c.  of  .solution  containing  150  grams  of  acid  and  500  c.c. 
of  ammonia  to  1000  c.c.  of  water).  The  phosphoric  acid  is  next  pre- 
cipitated by  the  addition  of  manganous  sulphate  (25  c.c.  of  25  per 
cent,  solution  of  the  hydrated  salt),  the  double  salt  appearing  in 
large,  nacreous,  rose-coloured  crystals  on  boiling,  provided  the  solu- 
tion is  gently  stirred  and  care  taken  to  avoid  rubbing  the  sides 
of  the  vessel.  In  the  presence  of  ammonium  citrate,  the  precipita- 
tion is  as  complete  in  a  few  minutes  as  in  the  presence  of  excess  of 
phosphate,  and  the  excess  of  manganese,  of  course,  remains  in 
solution. 

The  precipitate  is  collected  and  redissolved  in  dilute  hydrochloric 
acid  in  the  vessel  in  which  it  was  first  precipitated,  and  after  dilution 
(to  250 — 300  c.c),  hydrogen  peroxide  is  added  in  amount  (1 — 4  c.c.) 
proportional  to  the  amount  of  the  precipitate ;  the  solution  is  then 
made  alkaline  with  potash  (20  c.c.  of  10  per  cent,  solution),  and  boiled 
for  10  minutes  to  expel  the  excess  of  hydrogen  peroxide.  When  cold, 
the  precipitated  manganese  dioxide  is    redissolved  in  hydrochloric 
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acid  (20  c.c.  of  20  per  cent,  acicl),  and  after  a  short  interval,  excess  of 
potassium  iodide  (20  c.c.  of  10  per  cent,  solution)  is  added. 

Finally,  the  iodide  thus  liberated  is  titrated  with  N/20  sodium 
thiosulphate,  of  which  1  c.c.  =  00023  gram  P^Os-  A  correction  of 
4  milligrams  must  be  added  to  the  amount  of  phosphoric  anhydride 
found,  to  allow  for  the  slight  solubility  of  the  ammonio-manganous 
phosphate  in  the  reagents. 

Insoluble  phosphates  are  first  dissolved  in  acids  in  the  usual  way 
and  precipitated  with  ammonium  molybdate,  the  precipitated  phos- 
phomolybdate  being  then  redissolved  in  dilute  ammonia  (10  c.c.  to 
50  c.c.  of  water),  and  treated  in  the  same  way  as  a  soluble  phosphate. 

Jn.  W. 

The  Molybdic  Reagent.  By  G.  Meillere  (J.  Fharm.,  1896,  3, 
61 — 62). — This  reagent  is  prepared  by  mixing  ammonium  molybdate 
solution  (15  per  cent.,  200  c.c.)  with  sulphuric  acid  (1  :  1,  20  c.c), 
and  adding  concentrated  nitric  acid  (30  c.c).  The  reagent  is  very 
sensitive,  can  be  heated  at  100°  for  a  short  time  without  decomposi- 
tion, and  may  even  be  employed  for  the  direct  estimation  of  phos- 
phoric acid.  In  this  case,  the  precipitate  is  gently  warmed,  allowed 
to  remain  during  12  hours,  and  then  washed  with  a  little  saturated 
solution  of  ammonium  nitrate ;  under  these  conditions,  molybdic  acid 
is  only  deposited  in  traces,  and  unless  a  high  degree  of  accuracy  is 
required,  it  is  unnecessary  to  subsequently  employ  magnesia  mixture 
and  ammonium  citrate. 

Arsenic  acid  is  precipitated  less  readily  than  phosphoric  acid,  and 
ihe  precipitate  is  less  homogeneous  on  account  of  the  more  prolonged 
heating  which  is  required  ;  the  precipitate  is  redissolved,  and  precipi- 
tated by  means  of  magnesia  mixture  in  presence  of  ammonium 
citrate ;  the  presence  of  tartrates  is  undesirable,  as  they  retard  the 
deposition  of  the  arsenate.  J.  B.  T. 

Estimation  of  Phosphorus  in  Iron  and  Iron  Ores  containing 
Titanium.  By  John  Pattixson  and  Hugh  S.  Pattinson  (/.  Soc. 
Chem.  Ind.,  1895,  14,  443 — 444). — The  authors  have  noticed  that  the 
formation  of  the  yellow  molybdic  precipitate  is  seriously  interfered 
with  by  the  presence  of  titanic  acid,  and  that  this  substance  must, 
therefore,  be  first  removed. 

This  is  best  effected  by  a  method  communicated  to  the  authors  by 
Stead.  The  iron  is  first  reduced,  as  usual,  to  the  ferrous  state,  and 
enough  alum  is  then  added  to  combine  with  all  the  phosphoric  acid, 
and  in  this  way  aluminium  phosphate  is  precipitated  instead  of  the 
iron  compound ;  this  is  then  fused  with  sodium  carbonate  and 
extracted  with  water,  which  will  leave  any  sodium  titanate  insoluble. 
The  solution  contains  all  the  phosphoric  acid,  which  is  estimated  in 
the  usual  manner.  L.  de  K. 

Application  of  the  Citrate  Process  to  Wagner's  Method  for 
the  Estimation  of  Citrate  Soluble  Phosphoric  acid  in  Basic 
Slags.  By  F.  MACHand  MaxPasson  (Zeit.angw.  Chem.,  1B96, 129).— 
To  avoid  the  troublesome  molybdate  separation,  the  authors  operate 
as  follows  :  100  c.c.  of  Wagner's  solution  is  boiled  in  a  half-litre  flask 
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with  a  very  long  narrow  neck,  with  10  c.c.  of  sulphuric  acid,  15  c.c. 
of  strong  nitric  acid,  and  a  drop  of  mercury  until  the  liquid  has 
become  quite  colourless.  After  cooling,  20  c.c.  of  a  10  per  cent,  sodium 
chloride  solution  is  added  to  precipitate  the  mercury,  the  mixture  is 
diluted  to  200  c.c,  and  100  c.c.  of  the  filtrate  is  mixed  with  100  c.c. 
of  the  conventional  ammonium  citrate  solution.  After  cooling,  25  c.c. 
of  magnesium  mixture  is  added  to  precipitate  the  phosphoric  acid. 

L.   DE  K. 

Detection  of  Chromates  and  Arsenates.  By  UBAi.DO  Antony 
(Gazzetta,  1895,  25,  ii,  407— 408).— The  author  criticises  Tarugi's 
remarks  (this  vol.,  ii,  340)  respecting  Tassinari  and  Antony's  book 
on  qualitative  analysis  and  the  detection  of  arsenates  in  presence  of 
chromates.  W.  J.  P. 

Estimation  of  Arsenic  in  Crude  Sulphuric  acid.  By  Geoeg 
Hattensaur  (^Zeit.  avgw.  Ghem.,  1896,  130 — 131). — Five  hundred  c.c. 
of  the  sample  is  diluted  with  500  c.c.  of  water,  and,  after  cooling, 
500  c.c.  of  dilute  hydrochloric  acid  (1 — 2)  is  added.  This  prevents 
the  precipitation  of  lead  sulphate,  and  also  the  subsequent  formation 
of  lead  sulphide. 

The  arsenic  is  now  precipitated  by  a  current  of  hydrogen  sulphide, 
and  is  collected  on  a  weighed  filter  and  weighed  as  sulphide.  If 
the  amount  is  not  too  small,  it  may  also  be  converted,  in  the  usual 
way,  into  magnesium  pyroarsenate  and  weighed  as  such. 

L.  DE  K. 

Estimation  of  Arsenic  in  Iron  Ores,  Steel,  and  Pig-iron.    By 

John  E.  Stead  (/.  Soc  Chem.  Ind.,  1895, 14,  444— 446).— The  steel  is 
dissolved  in  dilute  hydrochloric  acid,  and  the  gas  evolved  is  passed 
through  bromine  water  (or  through  a  solution  of  silver  sulphate),  the 
apparatus  being  fitted  with  a  potash  tube  to  prevent  escape  of  bromine 
vapours.  The  potash  solution  is  afterwards  acidified  with  hydro- 
chloric acid  and  added  to  the  bromine  water,  which  is  boiled  until 
colourless  and  then  added  to  the  iron  solution  in  the  flask  ;  if  silver 
sulphate  has  been  used,  it  is  first  precipitated  with  hydrochloric  acid, 
and  then  added  to  the  iron  solution. 

The  liquid  is  now  mixed  with  about  half  a  gram  of  zinc  sulphide, 
which  soon  causes  a  precipitate  containing  all  the  arsenic.  This  is 
collected,  dissolved  in  bromine  water,  and  after  boiling  ofp  any  excess 
of  bromine,  it  is  put  into  a  retort  and  distilled  with  ferrous  chloride 
and  hydrochloric  acid  ;  to  ensure  the  complete  expulsion  of  the  arsenic, 
however,  it  is  necessary  to  distil  a  few  times  with  fresh  hydro- 
chloric acid.  If  there  are  not  many  samples  to  test,  the  precipitation 
as  sulphide  may  be  omitted,  and  the  liquid  at  once  distilled  to 
dryness.  The  distillate  is  neutralised  with  ammonia,  again  slightly 
acidified  with  hydrochloric  acid,  mixed  with  a  slight  excess  of  sodium 
carbonate,  and  then  titrated  with  a  weak  standard  solution  of  iodine, 
using  starch  as  indicator. 

Pig-iron  is  treated  in  the  same  manner,  omitting  the  precipitation 
as  sulphide.  Iron  ores  are  simply  distilled  with  hydrochloric  acid  and 
ferrous  chloride.  L.  de  K. 
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Estimation  of  Free  and  Combined  Carbonic  Anhydride  in 
Carbonated  Waters  ( Vichy- Vals).  Bj  G.  MeillIire  (./.  Pharm., 
1896,  [6],  3,6 — 8). — To  estimate  the  total  carbonic  anhydride,  the  water 
nnder  examination  is  mixed  with  an  eqnal  volume  of  baryta  water  of 
known  content.  Waters  rich  in  carbonic  anhydride  are  siphoned  as 
completely  as  possible  from  the  bottle  to  the  bottom  of  the  vessel  con- 
taining the  baryta  water,  and  the  bottle  is  then  rinsed  with  baryta 
solution,  care  being  taken  to  avoid  loss  of  gas.  An  aliquot  part  of  the 
liquid  is  filtered  and  titrated  with  normal  acid,  using  tropaeolin  as  an 
indicator ;  this  gives  the  total  carbonic  anhydride.  For  the  com- 
bined carbonic  anhydride,  the  original  water  is  titrated  directly  with 
acid  and  tropseolin.  The  method  gives  very  satisfactory  results,  and 
is  much  more  readily  carried  out  than  one  based  on  the  extraction  of 
the  gas  under  reduced  pressure.  J.  B.  T. 

Exclusion  of  Ammonium  Sulphide  from  Qualitative  Analysis. 

By  N.  Tarugi  (Gazzetta,  1895,  25,  ii,  478— 481).— In  order  to  avoid 
the  inconveniences  attending  the  use  of  ammonium  sulphide  in  pre- 
cipitating the  metals  of  the  fourth  group  in  qualitative  analysis,  the 
author  proposes  to  replace  it  by  ammonium  ferricyanide.  The  filtrate 
from  the  precipitate  obtained  with  ammonia  and  ammonium  chloride 
is  boiled,  slightly  acidified  with  hydrochloric  acid,  a  slight  excess  of 
ammonium  ferricyanide  added,  and  the  liquid  heated  ;  the  precipi- 
tate (A)  contains  the  cobalt,  nickel,  and  manganese  as  ferricyanides 
insoluble  in  dilute  hydrochloric  acid.  The  filtrate  is  treated  with. 
ammonia  and  ammonium  carbonate,  and  the  precipitate  (B)  contain- 
ing only  carbonates  of  barium,  strontium,  and  calcium  is  filtered  off. 
Ammonium  phosphate  is  then  added  to  the  filtrate,  and  the  precipi- 
tate (C),  containing  all  the  magnesium,  separated ;  if  a  yellowish 
precipitate  is  obtained  on  adding  acetic  acid  to  the  filtrate  from  C,  it 
can  only  consist  of  zinc  ferricyanide.  The  filtrate  can  be  dried  and 
lieated  to  redness,  and  the  residue  examined  for  the  alkali  metals  in 
the  usual  way. 

The  precipitate  A  is  shaken  with  cold  ammonia  and  filtered ;  if  the 
filtrate  gives  a  yellowish  precipitate  or  turbidity  on  acidifying  with 
hydrochloric  acid,  nickel  is  present,  the  ferricyanide  of  this  metal 
being  insoluble  in  hydrochloric  acid  but  very  soluble  in  ammonia. 
The  residue  left  on  the  filter  may  contain  manganese  and  cobalt ;  the 
presence  of  the  former  may  be  detected  by  heating  with  lead  dioxide 
and  nitric  acid  and  examining  for  permanganic  acid,  or  by  fusing  a 
part  of  the  precipitate  with  potassium  nitrate  and  carbonate  on  a 
platinum  spatula,  and  observing  if  a  green  colour  is  produced  ;  cobalt 
may  be  detected  by  examining  in  a  bead  in  the  reducing  flame.  A 
very  delicate  test  for  the  presence  of  cobalt  and  manganese  in  the 
precipitate  left  after  extracting  the  nickel  as  above,  consists  in  dry- 
ing it,  heating  to  redness,  and  repeatedly  extracting  the  residue 
with  very  dilute  hydrochloric  acid  until  it  is  no  longer  coloured 
yellow.  The  residue  is  then  boiled  with  concentrated  hydrochloric 
xicid,  and  the  solution  evaporated  to  dryness,  dissolved  in  water,  and 
potassium  cyanide  added  until  re-solution  of  the  precipitate  occurs  ; 
a  few  drops  of  potassium  nitrite  and  one  drop  of  nitric  acid  are  then 
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added;  if  the  solution  contains  a  trace  of  cobalt,  it  becomes  tinted 
rose  colour,  but  if  manganese  alone  is  present,  a  greenish  precipitate 
is  formed,  whilst  the  solution  remains  colourless.  If  both  metals  are 
present,  both  coloration  and  turbidity  occur  together. 

The  precipitate  B  is  examined  in  the  usual  Avay  for  barium, 
strontium,  and  calcium,  and  the  presence  of  magnesium  in  C  is  also 
confirmed  by  the  ordinary  method.  W.  J.  P. 

Estimation  of  Alkali  Salts  in  Fireclays,  Manures,  &c.     By 

Alexander  Camekon  (/.  Soc.  Chem.  Ind.,  1895,  14,  427— 428).— The 
author  has  proved  by  several  experiments  that  the  barium  hydroxide 
process  is  thoroughly  trustworthy  for  the  estimation  of  alkah's  in 
manures,  even  in  the  presence  of  magnesia.  The  sulphate  and  carbon- 
ate methods  may  also  be  successfully  employed,  but  the  chloride 
method,  on  account  of  its  troublesome  nature  and  untrustworthy 
results,  cannot  be  recommended.  L.  de  K. 

The  Testing  of  Hydraulic  Cements.  By  W.  Harry  Stanger 
and  Beetram  Blount  (/.  Soc.  Chem.  Ind.,  1894,  13,  455— 401).— The 
authors  state  that  a  chemical  analysis  alone  is  not  sufficient  to  judge 
the  quality  of  a  sample  of  cement,  but  that  several  mechaniial  tests 
should  be  applied. 

As  regards  the  fineness,  it  has  been  recently  recognised  that  the 
coarser  particles  of  a  hydraulic  cement,  at  least,  all  that  remain  on 
a  sieve  having  76  meshes  per  linear  inch,  are  wholly  inert,  or  so  slow 
in  setting  as  to  be  practically  useless.  Good  cement  should  not  con- 
tain more  than  10  per  cent,  of  such  coarse  matter.  The  weight  per 
unit  measure  is  often,  but  erroneously,  confused  with  the  specific 
gravity  of  the  sample,  but  that  there  is  no  connection  between  the 
two  will  be  seen  from  the  fact  that  a  bushel  of  good  cement  weighs 
from  108 — 110  lbs.,  corresponding  with  an  apparent  specific  gravity 
of  1*37,  whilst  the  true  specific  gravity  is  about  3*15.  As  regards 
the  well  known  test  of  tension  and  compression,  the  authors  remark 
that  the  best  cement  may  be  rendered  useless  by  admixture  with  bad 
sand  and  aggregate.  Deval's  hot  process  for  the  testing  of  soundness 
is  considered  to  be  too  severe.  The  time  of  setting  is  much  influenced 
by  the  temperature,  being  shorter  as  the  latter  increases,  although 
there  appears  to  be  no  definite  relation.  Finally,  the  authors  point 
out  that  in  the  chemical  analysis  no  good  process  for  the  estimation  of 
free  lime  exists  as  yet,  and  that  analyses  showing  over  1  per  cent,  of 
this  substance  should  be  received  with  caution.  The  hydraulic 
cements  are  themselves  decomposed  by  water,  and  yield  a  liquid 
containing  free  lime.  L.  de  K. 

Colorimetric  Estimation  of  Iron.  By  Georg  Lunge  (Zeit. 
angw.  Chem.,  1896,  3 — 5). — The  process  is  chiefly  devised  for  the 
estimation  of  traces  of  iron  in  commercial  aluminium  sulphate.  The 
reagents  are  a  10  per  cent,  solution  of  potassium  thiocyanate,  pure 
ether,  and  a  solution  of  8'606  grams  of  ammonium  iron  alum  in  a 
litre  of  wat^r;  this  solution  must  be  diluted  to  10  times  its  volume 
immediately  before  use. 
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One  or  two  grams  of  the  sample  is  dissolved  in  a  little  water  and 
heated  for  a  few  minutes  with  1  c.c.  of  nitric  acid  free  from  iron  ; 
after  cooling,  the  solution  is  made  up  to  50  c.c.  5  c.c.  is  then  intro- 
duced into  one  of  a  set  of  glass  stoppered  cylinders,  marked 
25  c.c,  and  divided  to  O'l  c.c,  with  plenty  of  room  for  shaking. 
5  c.c.  of  dilute  nitric  acid  (1  in  50)  is  put  into  a  second  cylinder,  and, 
say,  1  c.c.  of  the  iron  solution  is  added ;  into  the  first  cylinder  a 
quantity  of  water  equal  to  the  iron  solution  in  the  second  should  then 
be  introduced.  Both  liquids  are  now  mixed  with  5  cc.  of  the  thio- 
cyanate  solution  ;  they  both  turn  reddish,  but  the  colour  is  no  criterion 
of  the  relative  amount  of  iron.  10  c.c.  of  ether  is  now  added,  and 
both  tubes  are  thoroughly  shaken,  when  a  great  difference  in  the 
colour  of  the  ethereal  layers  will  at  once  tell  whether  too  much  or 
too  little  iron  solution  has  been  added.  The  experiment  is  then 
repeated,  using  four  tubes,  and  introducing  slightly  different  amounts- 
of  iron  solution  in  each.  The  comparison  of  the  colours  should  not  be 
attempted  until  a  few  hours  have  elapsed.  The  test  is  capable  of 
showing  with  certainty  0000001  gram  of  iron.  L.  de  K. 

Analysis  of  Used  Liquors  in  Chrome  Tannage.  By  Carlton 
B.  Heal  and  Henry  R.  Procter  (/.  Soc.  Chem.  Ind.,  1895, 14,  248 — 
252). — The  authors  have  investigated  the  action  of  skins  on  the 
solution  of  potassium  dichromate,  known  as  the  dichromate  bath,  and 
also  their  behaviour  in  the  hypo-bath  (solution  of  sodium  thiosul- 
phate),  and  have  tabulated  the  results. 

The  amount  of  free  chromic  acid  in  the  dichromate  bath  may  from 
time  to  time  be  titrated  by  adding  a  few  drops  of  solution  of  5  per 
cent,  copper  sulphate,  boiling  and  running  in  standard  soda  until  a 
brownish  precipitate  of  basic  copper  chromate  forms.  This  method, 
although  not  well  adapted  for  turbid  liquors,  is  nevertheless  better 
than  the  hydrogen  peroxide  ether  process,  and  can  be  used  with 
artificial  light.  Titration  with  standard  thiosulphate,  using  potassium 
iodide  and  a  little  hydrochloric  acid  in  the  chrome  solution,  and 
starch  as  indicator,  also  gives  good  results.  L.  de  K. 

Estimation  of  Pentoses  and  Pentosans  by  the  Purfuralde- 
hyde  Distillation  Process.  By  F.  Mann,  M.  Krijger,  and  Bernhari> 
Tollens  (Zeit.  angw.  Chem.,  1896,  33—46). — The  first  part  of 
the  paper  by  Mann  and  Tollens  is  devoted  to  an  exhaustive 
examination  of  the  phenylhydrazine  method  for  estimating  furfur- 
aldehyde  (Abstr.,  1893,  ii,  52).  The  authors  come  practically  to 
the  same  conclusions  as  Flint  and  Tollens,  and  also  confirm  the 
statement  of  Giinther  and  others  that  furfuraldehyde  is  produced 
on  distilling  glycuronic  acid  or  its  derivatives  with  hydrochloric 
acid,  although  these  compounds  do  not  belong  to  the  true  pentosea 
(Abstr.,  1895,  ii,  335).  Experiments  to  increase  the  yield  of  fur- 
furaldehyde by  the  addition  of  stannous  chloride,  or  by  substituting- 
phosphoric  for  hydrochloric  acid,  were  not  successful. 

The  second  part  of  the  paper  by  KrOger  and  Tollens  is  an  ex- 
haustive study  of  the  method  proposed  by  Councler  (Abstr.,  1895, 
ii,  144),  which  involves  the  use  of  phloroglucinol.  This  process  seems 
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to  be  preferable  to  the  pbenylhydrazine  method,  as  it  is  not  necessary 
to  neutralise  the  distillate.  L.  de  K, 

Hydrolysis  and  Estimation  of  Sugar.  By  James  O'Sullivan 
(/.  Soc.  Chem.  Ind.,  1895,  14,  555— 556).— See  this  vol.,  i,  334. 

Specific  Gravity  of  Milk-serum ;  Estimation  of  Lactose  in 
Milk.  By  Ed.  vox  Raumer  and  Ed.  Spaeth  {Zeit.  angw.  Chem.,  1896, 
46 — 49;  70 — 73). — Two  hundred  c.c.  of  the  sample  is  put  into  a 
beaker  with  a  glass  rod,  and  the  whole  carefully  counterpoised  on 
a  balance  capable  of  showing  about  0'005  gram.  After  adding  2  c.c. 
of  20  per  cent,  acetic  acid,  the  beaker  is  placed  in  boiling  water  for 
half  an  hour,  and  when  cold,  the  loss  in  weight  is  carefully  compen- 
sated by  dropping  in  water  from  a  pipette.  After  thoroughly  mixing, 
the  liquid  is  filtered  through  a  folded  filter,  the  first  few  c.c.  which 
generally  run  through  turbid  being  returned  to  the  filter ;  if  the 
filtrate  cannot  be  obtained  clear,  a  weighed  portion  of  it  must  be 
heated  again  in  a  covered  beaker,  and  the  slight  loss  made  good  by 
adding  a  very  thin  alumina  cream.  A  perfectly  clear  filtrate  can 
then  always  be  obtained. 

A  large  number  of  experiments  tabulated  by  the  authors  show 
that  the  sp.  gr.  of  normal  milk-serum  varies  from  1'026 — 1*033.  As 
regards  the  estimation  of  the  lactose,  the  authors  recommend  the 
gravimetric  process  of  Soxhlet-AUihn,  after  clearing  the  milk,  or  its 
serum,  by  means  of  copper  sulphate  and  aqueous  potash.  Estimation 
by  means  of  the  polariscope  is  not  to  be  recommended,  for  although 
some  of  the  results  corresponded  very  well  with  those  obtained  by  the 
copper  process,  some  milks  appear  to  contain  a  small  quantity  of  a 
dextrin-like  substance,  which  utterly  upsets  polarimetric  observations. 
The  amount  of  lactose  in  normal  milk  varies  from  425  to  520  per 
cent.  L.  DB  K. 

Polarisation  and  Analysis  of  Black  Beers,  Worts,  and 
Caramel.  By  John  Heron  (/.  Fed.  Inst.  Brewiiuj,  1895,  1,  110 — 
116). — The  chief  point  in  this  paper  is  the  method  advocated  for 
determining  the  rotatory  power  of  black  beers,  worts,  and  solutions 
of  caramel.  For  this  purpose,  25  c.c.  of  the  liquid  is  introduced 
into  a  50-c.c.  measuring  flask  and  5  c.c.  of  bleach  solution  added  ; 
when  the  liquid  has  become  decolorised,  which  occurs  in  about  five 
minutes,  it  ia  made  up  to  bulk  and  filtered.  Its  rotatory  power  is 
then  determined  and  multiplied  by  2  to  correct  for  dilution.  Several 
experiments  are  described  showing  that  bleaching  liquor  in  the  pro- 
portion recommended  has  no  influence  on  the  rotation  of  the  more 
commonly  occun-ing  carbohydrates. 

The  method,  sometimes  advocated,  of  diluting  black  beers  to  10 
times  their  volume  for  taking  their  rotation,  is  condemned  by  the 
author  as  inaccurate.  A.  K.  M. 

The  Analysis  of  Beer,  with  some  Remarks  on  the  Unfer- 
mentable  Reducing  Residue.  By  G.  Harris  Morris  (/.  Fed.  Inst. 
Brewing,  1895,  1,  125 — 139). — The  recognition  of  the  fact  that  beer 
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contains  an  unfermentable  residue  which  reduces  Fehling's  solution 
has  necessitated  some  modification  of  the  methods  of  analysis.  The 
results  obtained  by  the  method  described  are  expressed  as  per- 
centages on  the  original  wort  solids  and  in  the  following  terms. 
Matter  fermented,  low  type  maltodextrins  (calculated  as  maltose), 
combined  maltose  and  combined  dextrin  (constituting  the  normal 
maltodextrins),  free  dextrin,  unfermentable  reducing  residue  (calcu- 
lated as  maltose),  and  undetermined  matter  (by  difference). 

In  order  to  carry  out  these  determinations,  200  c.c.  of  the  beer  is 
evaporated  to  about  one-half  to  expel  the  alcohol,  and  the  residue 
made  up  to  the  original  bulk ;  different  portions  are  then  treated  as 
described  under  (a),  (6),  and  (c). 

(a)  Begradation  with  Cold  Malt  Extract. — 50  c.c.  is  digested  for 
one  hour  at  55°  with  2 '5  c.c.  of  cold-water  malt  extract ;  it  is  then 
boiled,  cooled,  made  up  to  100  c.c,  and  filtered.  Its  reducing  and 
rotatory  powers  are  then  determined  in  the  ordinary  way.  A  blank 
experiment  with  malt  extract  is  also  made  and  applied  as  a  correc- 
tion. (&)  Fermentation, — In  order  to  determine  the  low  type  malto- 
dextrins, another  portion  of  the  residue  (50  c.c.)  is  fermented  with 
about  0*25  gram  of  pressed  yeast  at  20°.  After  about  72  hoars,  fer- 
mentation will  have  ceased,  and  the  liquid  is  then  cooled,  a  little 
alumina  added,  and  the  whole  made  up  to  100  c.c.  ;  it  is  then  filtered 
and  the  reducing  power  determined,  (c)  Fermentation  in  the  Pre- 
sence of  Gold-water  Malt  Extract. — Another  50  c.c.  is  fermented  as 
under  (6),  but  with  the  addition  of  2'5  c.c.  of  cold-water  malt 
extract,  and  both  the  reducing  and  rotatory  powers  of  the  product 
are  estimated,  these  being  corrected  by  means  of  a  control  experi- 
ment with  the  cold-water  malt  extract. 

In  calculating  the  results,  the  low  type  maltodextrins  are  arrived  at 
by  deducting  the  reducing  power  (expressed  as  CuO)  obtained  under 
(6)  from  the  original  reducing  power  of  the  beer  and  calculating  the 
difference  into  maltose.  The  combined  maltose  is  obtained  by  deduct- 
ing the  reducing  power  found  from  (c)  from  that  given  by  (6).  The 
increase  in  the  reducing  power  after  degradation  with  malt  extract 
gives  the  combined  dextrin,  whilst  the  free  dextrin  is  calculated  from 
the  rotation  after  degradation  minns  that  due  to  the  total  maltose  and 
the  unfermentable  residue.  Finally,  the  reducing  power  given  by 
(c)  is  calculated  as  maltose  and  expressed  as  unfermentable  residue. 
The  other  determinations  are  carried  out  in  the  usual  way,  and  need 
no  description.  A.  K.  M. 

Estimation  of  the  Dry  Substance  in  Malt  Wort  and  Beer. 

By  H.  Elion  (/.  Fed.  Inst.  Brewing,  1895,  1,  23— 28).— The  method 
devised  by  the  author  depends  on  the  use  of  dry  air  under  diminished 
pressure  and  at  a  temperature  of  97°,  and  may  be  used  for  determining 
the  dry  matter  in  wort,  beer,  yeast,  malt,  barley,  sugar,  <fec.  The 
apparatus  consists  of  a  jacketed  cylinder  arranged  horizontally,  and 
which  can  be  heated  either  by  steam  or  boiling  water.  The  air  within 
the  cylinder  is  reduced  to  40 — 50  mm.  pressure,  and  a  little  air  dried 
by  sulphuric  acid  is  then  admitted.  The  material  to  be  dried  is 
placed  in  short,  wide,  cylindrical  weighing  bottles  fitted  with  stoppers. 
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Results  are  given  showing  tliat  the  method  compares  favourably  with 
those  in  which  an  absorbent  material  such  as  chrjsotile  or  blotting 
paper  is  made  use  of.  A.  K.  M. 

Estimation  of  the  Extract  of  Malt.  By  Arthur  L.  Stern  (/. 
Fed.  List.  Brewing,  1895,  1,  448 — 450). — Two  similar  quantities  (50 
grams  each)  of  g^round  malt  are  masbed  in  the  usual  way  and  then 
cooled.  About  150  c.c.  of  water  is  added  to  one  of  the  mashes,  and 
both  are  weighed,  the  difference  being  the  weight  of  the  added  water. 
The  two  products  are  then  filtered,  and  from  the  specific  gravities  of 
the  two  filtrates  the  extract  yielded  by  the  malt  can  be  calculated. 
For  this  purpose,  the  following  formula  is  made  use  of. 

SG'  is  the  specific  gravity  of  the  solution  before  dilution. 
SG'\  „  „  _      „  after 

V    is  the  volume  of  the  solution  before  dilution. 

A       „      weight  or  volume  of  the  water  added. 

From  the  volume  and  specific  gravity  of  the  undiluted  mash,  the 
exti-act  is  calculated  in  the  usual  way.  A.  K.  M. 

Estimation  of  Alkali  Benzoates.  By  G.  Rebi^re  (J.  Fharm., 
1896,  [6],  3,  113— 116).— The  base  is  estimated  by  adding  to  the  sub- 
stance hydrochloric  acid  in  excess,  heating  on  the  water  bath  until  all 
free  acid  is  removed,  and  titrating  the  residual  chloride  by  means  of 
N/iO  silver  nitrate  solution.  The  benzoic  acid  is  determined  in  a 
second  and  equal  portion,  which  is  dissolved  in  water  (50 — 60  c.c), 
and  sulphuric  acid  (N/10)  added,  in  the  exact  quantity  needed  to 
combine  with  the  metal ;  the  liberated  benzoic  acid  is  then  titrated 
with  soda  (N/10),  phenolphthalein  being  used  as  indicator.  With 
normal  benzoates,  the  quantity  of  soda  required  is  equal  to  that  of 
the  sulphuric  acid  employed,  whilst  with  basic  and  acid  salts,  it  is  less 
and  more,  respectively.  After  proving  the  accuracy  of  this  method, 
the  author  investio^ated  the  composition  of  various  benzoates  employed 
in  pharmacy.  Sodium  benzoate  crystallises  with  IH2O,  and  is  usually 
tolerably  pure,  the  potassium  salt  contains  3H2O,  and  generally 
has  an  acid  reaction,  the  lithium  salt  contains  IH2O,  its  analysis 
requires  care  to  avoid  loss  of  lithium  chloride,  whilst  the  ammonium 
salt  is  anhydrous  ;  the  ammonia  is  estimated  by  boiling  with  excess  of 
the  above  soda  solution,  and  titrating  with  sulphuric  acid. 

J.  B.  T. 

Estimation  of  Parasulphanilic  acid.  By  Karl  Brenzinger  (Zeit. 
angw.  Chem.,  1896,  131 — 133). — The  process  is  based  on  the  fact  that 
the  para-acid  when  treated  with  bromine  water  yields  the  theoretical 
amount  of  sulphuric  acid,  whilst  the  meta-acid  does  not  yield  any. 

For  the  estimation  of  pure  parasulphanilic  acid,  17*3  grams  of 
the  sample  is  dissolved  in  water,  and  made  up  to  a  litre;  100  c.c.  of 
this  solution  is,  if  at  all  alkaline,  slightly  acidified  with  hydrochloric 
acid   and  mixed   with  saturatf^d  bromine  water  until  a  drop  of  the 
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liquid  gives  a  blue  spot  on  potassium  iodide-starch  paper.  After  20 
minutes,  the  liquid  is  rendered  faintly  alkaline  with  aqueous  soda, 
gently  warmed  for  a  short  time,  and  the  sulphuric  acid  estimated  in 
the  filtrate,  as  usual,  by  precipitating  with  barium  chloride.  If  free 
sulphuric  acid  is  present,  it  must  be  estimated  by  precipitating  a 
known  quantity  of  the  original  compound  with  barium  chloride,  and 
deducting  the  amount  from  the  total  acid. 

The  estimation  of  parasulphanilic  acid  in  presence  of  metasulph- 
anilic  acid  is  effected  in  the  same  way  as  with  the  pure  substance; 
the  precipitation  with  barium  chloride  must,  however,  be  effected  at 
a  boiling  heat,  and  the  precipitate  washed  with  boiling  water  without 
delay.  L.  de  K. 

Acidity  of  Urine.  By  E.  L^pinois  (/.  Pharm.,  1896,  [6],  3,  8—16). 
— The  methods  proposed  for  the  estimation  of  the  acidity  of  urine 
are  enumerated  and  discussed  ;  the  presence  of  sodium  dihydrogen 
phosphate,  disodium  hydrogen  phosphate,  sodium  sulphate,  and  sodium 
chloride,  alone  or  together,  have  no  effect  if  potash  is  used  for  the  titra- 
tion, but  they  slightly  influence  tl  e  results  if  baryta  water  is  emploj^ed. 
It  is  preferable  to  add  alkali  in  excess  and  then  titrate  with  acid,  rather 
than  to  titrate  with  alkali  directly,  as  in  the  former  case  the  end  point 
is  observed  more  easily.  It  has  been  previously  shown  that  if  the 
urine  is  heated,  the  acidity  is  greater  than  at  the  ordinary  tempera- 
ture, this  is  probably  caused  by  the  alkali  liberating  ammonia ; 
phosphates  have  an  opposite  effect ;  the  observed  difference  in  the 
titration  values  is  the  resultant  of  these  effects.  The  most  trust- 
worthy results  were  obtained  as  follows  :  The  urine  (25  c.c.)  is  diluted 
with  water  (1 — 2  parts),  according  to  its  colour,  phenol phthalein 
added,  and  then  potash  (10 — 15  c.c,  N/4),  the  excess  of  the  latter  being 
titrated  with  hydrochloric  acid  (N/4).  The  observation  of  the  end  of 
the  reaction  is  facilitated  by  treating  a  second  and  equal  quantity  of 
urine  with  water  and  alkali  only,  and  comparing  the  colours. 

J.  B.  T. 

Volatile  Acids  of  Wines.  By  Henry  Jay  (Bull.  Soc.  Chim., 
1896,  [3],  13,  642— 644).— The  sample  is  distilled  in  a  current  of 
steam  for  1 — 1\  hours,  and  the  distillate  titrated  with  alkali.  The 
amounts  found  in  various  genuine  French  and  Spanish  wines  varied 
between  limits  corresponding  with  0"38  to  0"8  gram  of  monhydrated 
sulphuric  acid  per  litre.  Algerian  wines  usually  contain  more  than 
this,  and  are  thus  easily  recognised.  Jn.  W. 

Simultaneous  Estimation  of  Organic  and  Inorganic  Acidity 
in  Beetroot  Juice.  By  D.  Sidf<:hsky  {Compt.  rend.,  1895,  121, 
1164 — 1165). — Paper  treated  with  a  01  percent,  aqueous  solution  of 
Congo  red  4R  gives  a  deep  blue  stain  with  a  drop  of  a  dilute  in- 
organic acid,  but  is  not  affected  by  organic  acids.  If  therefore  beet- 
root juice  is  titrated  with  an  alkali  until  a  drop  of  the  solution  no 
longer  gives  a  blue  stain  on  the  Congo  red  paper,  the  proportion  of 
sulphuric  acid  is  determined,  and  if  the  addition  of  alkali  is  then 
continued  until  the  liquid  ceases  to  be  acid  to  litmus,  the  organic 
acids  can  be  estimated. 

28—2 
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Beetroot  juice  becomes  dark  brown  when  exposed  to  air,  but  this 
cbaDge  is  prevented  by  the  presence  of  sulphuric  acid.  If,  therefore, 
standard  alkali  is  added  to  the  liquid,  with  constant  agitation,  until 
the  brown  colour  ceases  to  disappear,  the  sulphuric  acid  can  be  deter- 
mined. Further  addition  of  alkali  with  litmus  paper  as  an  indicator 
will  give  the  quantity  of  organic  acids.  C.  H.  B. 

Analysis  of  Fats;  Colour  Reactions.  By  Julius  Lewkowitsch 
(J.  Soc.  Chem.  Ind.,  1894,  13,  617— 621).— The  author  has  proved  by 
a  long  series  of  experiments  that  the  colour  tests  with  sulphuric  and 
phosphoric  acids,  phosphomolybdic  acid,  and  chlorine  gas  are  quite 
untrustworthy.  The  colours  produced  by  these  reagents  are  not  due 
so  much  to  the  fat  or  oil  as  to  some  impurities  generally  occurring  in 
them.  As  soon  as  these  are  removed  by  an  improved  manufacture, 
the  tests  no  longer  show  the  adulteration.  L.  de  K. 

The  Correct  Iodine  Number.  By  Hugo  Schweitzer  and  Emil 
E.  LuNGWiTZ  (J.  Soc.  Chem.  Ind.,  1895,  14,  130— 138).— The  authors 
have  proved  by  a  large  number  of  experiments  that  when  workin^^ 
with  the  Hiibl  solution  the  action  is  not  merely  an  additive  one,  but 
that  substitution,  with  formation  of  hydrogen  iodide,  also  takes 
place.  The  true  iodine  number  is  therefore  obtained  by  subtracting 
from  the  total  iodine  absorbed,  the  iodine  corresponding  with  the 
liberated  hydrogen  iodide. 

This  is  estimated,  after  the  usual  titration  with  potassium  iodide 
and  sodium  thiosulphate,  by  adding  some  potassium  iodate  and  again 
titrating  the  liberated  iodine,  the  amount  of  which  depends  on  the 
quantity  of  free  acid  in  the  mixture.  A  largo  proportion  of  the  acid 
may,  however,  be  due  to  the  Hiibl  solution,  and  the  usual  blank  ex- 
periment should  therefore  be  made.  L.  de  K. 

Determination  of  the  Oxidisability  of  Oils.  By  W.  Bishop 
(/.  Pharm.^  1896,  [6],  3, 55 — 61). — The  oxidation  of  oil  is  greatly  facili- 
tated by  the  addition  of  a  little  manganese  resinate,  which  is  obtained 
fi'om  the  commercial  product  by  extraction  with  light  petroleum  or 
ether.  The  oil  (5 — 10  grams)  is  mixed  with  the  resinate  (2  per 
cent.)  until  the  latter  is  completely  dissolved,  the  solution  (1'2  gram) 
is  intimately  mixed  with  calcined  anhydrous  precipitated  silica 
(1  gram),  and  exposed  to  the  air  at  17 — 28°;  in  the  case  of  non- 
drying  oils,  such  as  colza  and  olive  oil,  the  best  temperature  is 
20 — 30°.  The  assay  is  weighed  at  the  end  of  2,  G,  and  16  hours, 
a  fresh  surface  being  exposed  after  each  weighing.  An  oil  of 
normal  density  but  of  poor  quality  is  readily  detected,  and  the 
values  obtained  serve  to  control,  or  even  replace,  the  "iodine  number," 
moreover,  valuable  information  is  obtained  as  regards  the  nature  of 
the  oil,  its  maximum  degree  of  oxidation,  and  the  time  required  to 
attain  this. 

The  following  numbers  give  the  average  maximum  percentage 
increase  of  weight  shown  by  the  respective  oils  when  treated  as 
above ;  the  density  of  each  is  given  in  brackets.  Linseed  oil 
(French)  =  17-05  (0-9327)  ;  linseed  oil  (La  Plata)  =  15  20  (0-9301); 
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Lemp  seed  oil  =  1440  (09287)  ;  poppy  seed  oil  (French)  =  14  20 
(0-924);  nut  oil  (commercial)  =  18-70  (0-924);  cotton  seed  oil 
(demargarified)  =  945  (0-923)  ;  cotton  seed  oil  =  8-60  (0-924)  ; 
sesame  oil  (Senegal)  =  8-70  (0-9215);  sesame  oil  (Indian)  =  7*40 
(0-921) ;  palm  oil  (African)  =  6-70  (0-916)  ;  palm  oil  (white)  = 
6-50  (0-916);  colza  oil  (French)  =  6-40  ?  (0-9142) ;  colza  oil  (Indian) 
=  5-85  ?  (0-9137)  ;  olive  oil  =  5-30  ?  (0-9155).  The  oxidation  of  colza 
oil  and  olive  oil  proceeds  so  slowly  that  it  is  doubtful  whether  the 
above  values  are  the  maxima.  J.  B.  T. 

Detection  of  Vegetable  or  Animal  Oil  in  Mineral  Oil.    By 

Georges  Halphen  (/.  Pharm.,  1896,  [6],  3, 16 — 19).— Royere's  test  for 
animal  and  vegetable  oil  in  mineral  oil  is  based  on  the  fact  that  the 
former  contains  acids,  and  therefore  give  a  rose  coloration  when 
mixed  with  aqueous  magenta  solution  which  has  been  decolorised  by 
means  of  soda.  It  is  pointed  out  that  mineral  oil  (petroleum) 
contains  acids,  even  when  prepared  with  the  greatest  care  and  in  a 
high  state  of  purity.  A  considerable  number  of  lubricants  are 
known,  of  variable  consistency,  composed  of  mineral  oil  intimately 
mixed  with  an  alkali,  or  alkaline-earth-soap ;  in  these  cases  also  the 
test  does  not  apply  as  the  acids  are  neutralised.  The  presence  of 
alkali  in  such  substances  is  readily  detected  by  agitation  with  a 
solution  of  Congo  red  which  has  been  rendered  violet  by  the  mini- 
mum amount  of  hydrochloric  acid.  J.  B.  T. 

Commercial  Analysis  of  Lard.  By  Hugo  Schweitzer  and 
Emil  E.  Ldngwitz  (/.  Soc,  Chem.  hid.,  1894,  13,  614— 616;.— The 
authors  state  that  it  is  easy  to  prepare  a  compound  which  will  pass 
as  pure  lard,  when  judged  by  its  specific  gravity,  melting  point, 
saponification  equivalent,  refractive  index,  and  volatile  fatty  acids. 

Cotton  seed  oil  and  similar  vegetable  oils  may  be  detected  by 
Milliau's  phospliomolybdic  acid  test  or  by  his  modified  Bechi's 
silver  test.  Should  these  tests  point  to  adulteration,  the  rise  of  tem- 
perature with  sulphuric  acid  and  the  iodine  absorption  should  be 
taken.  The  crystallisation  point  is  also  a  good  test  for  the  purity  of 
lard ;  to  detect  addition  of  tallow,  the  sample  should  be  recrystal- 
lised  from  ether,  and  the  deposit  microscopically  examined. 

L.  DE  K. 

Analysis  of  Lard  Oil.  By  Hugo  Schweitzer  and  Emil  E. 
LuNGW]TZ  (/.  Soc.  Chem.  hid.,  1895,  14,  129). — Any  sample  with  a 
higher  iodine  number  than  70  should  not  show  any  sign  of  cloudiness 
above  40°  F. ;  oils  with  an  iodine  number  of  60 — 64  are  generally 
pasty  at  that  temperature. 

The  congealing  point  is  taken  by  putting  the  oil  in  a  4  oz.  wide- 
mouth  bottle  surrounded  by  a  mixture  of  ice  and  salt  and  stirring 
vigorously  with  a  thermometer;  when  the  oil  shows  the  first  sign  of 
becoming  cloudy,  the  temperature  is  recorded.  L.  de  K. 

Analysis  of  Whale  Oil.  By  Hugo  Schweitzer  and  Emil  E. 
LuNGWiTZ  (/.  Soc.  Chem.  Ind.,  1895,  14,  ISO). — The  authors  having 
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examined  a  large  number  of  samples  of  pure  whale  oil,  state  that  the 
refined  oil  should  have  the  following  qualities.  It  must  be  clear  and 
of  a  pa^e  yellow  colour  ;  its  specific  gravity  must  be  between  0'921 
and  0*923  at  15"5°;  the  iodine  number  must  be  between  120  and  130. 
The  melting  point  of  the  fatty  acids  mnst  not  be  higher  than  20°, 
and  the  saponification  value  should  be  between  190  and  200.  The 
Milliau  test  should  leave  the  fatty  acids  unaffected.  L.  de  K. 

Santal  Wood  Oil.  By  Ernest  J.  Parry  (Fharm.  J.  Trans.,  1895, 
55,  118 — 119). — Santal  wood  oil  is  digested  with  an  eqaal  volume  of 
acetic  acid  in  a  pressure  flask  for  an  hour  and  a  half  at  150°,  washed 
until  free  from  acid,  dried,  and  the  oil  then  saponified  with  alcoholic 
potash,  the  amount  of  the  latter  used  being  noted ;  this  in  the  case  of 
the  genuine  oil  is  found  to  be  equal  to  about  19  per  cent,  on  the  weight 
taken.  Cedar  wood  oil,  a  common  adulterant  of  the  former,  when 
similarly  treated,  only  requires  about  2  per  cent,  of  potash.  The 
author  thinks  the  difference  can  be  depended  on  to  detect  adulterations 
of  10  per  cent,  and  upwards.  R.  R. 

Analysis  of  Soap.  By  Ed.  Spaeth  (Zeit.  angw.  Chem.,  1896, 
5 — 9). — In  order  to  avoid  the  use  of  a  weighed  filter  and  the  trouble- 
some removal  of  the  insoluble  matter  from  the  sides  of  the  beaker, 
the  author  now  recommends  drying  and  afterwards  extracting  with 
alcohol  in  the  apparatus  previously  described  by  him  for  the  testing 
of  butter  (Abstr.,  1894,  ii,  124). 

The  moisture  may  also  be  estimated  by  drying  the  sample  after 
mixing  with  sand,  or  by  dissolving  in  proof  spirit  and  evaporating  an 
aliquot  part  of  the  solution.  In  presence  of  glycerol  or  other  more 
or  less  volatile  matter,  the  water  cannot  be  estimated  by  a  direct 
experiment.  The  total  alkali  is  estimated  by  decomposing  the  alcoholic 
solution  of  the  soap  by  a  known  amount  of  normal  acid  and  agitating 
the  liquid  in  a  separating  funnel  with  light  petroleum ;  the  alcoholic 
liquid  is  then  drawn  off,  and  the  petroleum  washed  twice  with  a  little 
proof  spirit  which  mu.st  be  added  to  the  main  liquid ;  the  excess  of 
acid  is  then  titrated  with  normal  alkali.  An  aliquot  part  of  the 
light  petroleum  containing  the  fatty  matter  is  distilled  in  a  small, 
weighed  flask,  and  the  residue  finally  dried  in  a  current  of  dry 
hydrogen.  L.  de  K. 

New  Reaction  for  the  Detection  of  Soap  in  Lubricants.    By 

Hugo  Schweitzer  and  Emil  E.  Lungwitz  (J.  Soc.  Chem.  Ind.,  1894, 
13,  1178). — Five  drops  of  the  oil  or  melted  fat  is  dissolved  in  5  c.c,  of 
benzene  (boiling  point  below  75°)  and  1  c.c.  of  a  saturated  solution  of 
metaphcsphoric  acid  in  absolute  alcohol  is  added.  If  the  fats  are  free 
from  soap,  the  mixture  remains  clear  for  even  24  hours,  but  in  the 
presence  of  soap,  or  of  so-called  "  gelatin  "  (which  is  mineral  oil  con- 
taining 10  per  cent,  of  alumina  soap)  an  immediate  precipitate  of  a 
metallic  phosphate  is  obtained.  When  testing  waxes  or  ozokerite,  the 
substance  and  the  reagent  should  both  be  dissolved  in  ether. 

If,  on  adding  to  the  alcoholic  ethereal  solution  containing  the 
phosphatic  precipitate,  a  drop  of   alcoholic    platinum    chloride,  the 
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precipitate  dissolves,  a  sodium,  calcium,  or  magnesium  soap  is  most 
likely  present ;  a  crystalline  appearance  in  the  precipitate  indicates 
potassium,  whilst  if  the  precipitate  remains  unchanged,  the  presence 
of  iron  or  aluminium  soaps  may  be  suspected.  L.  de  K. 

Detection  of  Aloes  in  Mixtures.  By  Alois  Kremel  {J.  Pharm., 
1895,  [6],  2,  503 — 505). — To  remove  foreign  matters  which  would 
interfere  with  the  tests  for  aloes,  the  tincture,  or  the  alcoholic 
extract  of  solid  material,  or,  in  the  case  of  an  aqueous  solution,  the 
alcoholic  extract  of  the  residue  left  on  drying,  is  concentrated  on  a 
water  bath,  extracted  with  hot  water  so  as  to  make  a  1  per  cent,  solu- 
tion of  aloes,  treated  with  excess  of  basic  lead  acetate,  filtered,  and 
the  excess  of  lead  removed  by  sodium  sulphate;  after  filtration,  the 
solution  is  ready  for  tests  for  aloes  with  bromine,  copper  sulphate, 
ammonia,  or  nitric  acid.  D.  A.  L. 

Identification  of  Alkaloids  and  Glucosides.  By  Emanuel 
FORMANEK  (Chem.  Centr.,  1895,  i,  1148;  from  Pharm.  Post,  18,  179). 
— Alo'in  dissolves  in  nitric  acid  with  a  red  coloration,  changing  to 
yellow ;  the  residue  after  evaporation  gives  a  red  solution  with 
alcohol^  which  changes  to  brown  with  gaseous  ammonia,  to  yellow^ 
with  soda,  and  to  violet  and  rose  successively,  with  alcoholic  potas- 
sium cyanide.  Amygdalin  gives  a  yellow  residue  on  evaporation 
wath  nitric  acid ;  this  changes  to  rose-red.  with  gaseous  ammonia, 
brownish-rod.  with  aqueous  ammonia,  and  rose-violet  with  alcoholic 
potash.  Brucine,  after  treatment  with  nitric  acid,  gives  a  yellow 
residue  which  becomes  grass-green  with  aqueous  ammoQia,  and  violet 
with  hydrogen  sulphide  solution.  Coto'in  gives  a  dull  green  colora- 
tion with  nitric  acid,  the  residue  after  evaporation  being  brownish-red  ; 
with  gaseous  or  aqueous  ammonia,  it  changes  to  dull  green,  and  then 
to  brown.  Emodin  yields  a  brownish-red.  residue  with  nitric  acid, 
changing  with  aqueous  ammonia  to  violet,  then  to  dull  red  ;  with 
alkali,  the  colour  is  violet,  changing  to  brown.  Narcotine  gives  a 
yellowish-green  residue  with  nitric  acid,  changing  w^ith  gaseous  am- 
monia to  dull  green,  then  to  brown ;  the  same  colour  is  produced  by 
alkali,  but  on  heating  it  becomes  brick-red.  Physostigmin  gives  a 
cinnabar-coloured  residue  with  nitric  acid  which  becomes  green  when 
heated  or  dissolved  in  water  ;  with  alkali  or  ammonia,  the  green  slowly 
changes  to  brown.  With  nitric  acid,  salicin  gives  a  light  yellow 
residue,  which  becomes  blood-red  when  heated  with  potassium  cyanide. 
Strychnine  gives  a  yellow  residue  with  nitric  acid,  changing  to  orange- 
yellow  with  ammonia;  dilute  alcoholic  alkali  colours  this  residue 
reddish-violet,  then  it  slowly  turns  brown  ;  the  presence  of  brucine 
in  considerable  proportion  has  no  effect  on  these  reactions. 

J.  B.  T. 

Estimation   of   Nicotine   and   Ammonia  in   Tobacco.    By 

Richard  Kissling  {Zeit.  anal.  Chem.,  1895,  34,  731— 734).— The 
author  is  unable  to  acquiesce  in  either  the  objections  to  his  process, 
or  the  modifications  therein  proposed  by  Yedrodi  (see  Abstr.,  1882, 
1005 ;  1893,  ii,  504  ;  1894,  ii,  75  ;  1895,  ii,  541).     Light  petroleum  is 
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a  less  suitable  solvent  for  the  nicotine  than  ethylic  ether,  since  it  is 
never  entirely  free  from  high-boiling  constituents,  and  these  must 
interfere  with  any  attempt  to  distil  off  the  petroleum  without  loss  of 
nicotine  (which,  however,  Vedrodi  does  not  propose  to  do).  If  the 
process  is  carried  out  according  to  the  original  instructions,  there  is 
no  danger  of  soda  being  carried  over  with  the  nicotine.  On  the  other 
hand,  Yedrodi's  test  analyses  were  carried  out  with  an  entire  disre- 
gard of  his  own  caution  (Abstr.,  1893,  ii,  504)  that  the  amido-com- 
pounds  in  tobacco  are  decomposed  with  evolution  of  ammonia  when 
heated  with  soda.  The  estimation  of  ammonia  in  tobacco  is  a  far  less 
simple  matter  than  is  assumed  by  Vedrodi.  The  following  is  the 
process  given  in  the  author's  "  Tabakkunde."  The  nicotine  is  first 
estimated.  Then  10  grams  of  tobacco  is  extracted  with  100  c.c.  of 
40  per  cent,  alcohol  in  a  flask  with  reflux  condenser,  the  extract  filtered 
when  cold,  and  an  aliquot  part  of  it  freed  from  alcohol ;  the  residue 
is  then  mixed  with  dilute  sulphuric  acid,  and  the  albumin,  peptones, 
nicotine,  and  ammonia  are  precipitated  by  the  smallest  possible  excess 
of  phosphomolybdic  acid.  An  aliquot  part  of  the  filtrate  from  this 
precipitate  is  evaporated  with  some  barium  chloride,  and  the  nitrogen 
it  contains  determined.  A  third  portion  (20  grams)  of  the  tobacco  is 
digested  with  about  350  grams  of  water  acidified  with  sulphuric  acid, 
the  total  solution  (including  the  moisture  of  the  original  tobacco) 
made  up  to  400  grams,  and  200  grams  of  the  filtrate  is  freed  from 
prote'ids  by  the  addition  of  mercuric  chloride.  An  aliquot  part  of  the 
filtrate  is  freed  from  mercury  by  hydrogen  sulphide,  and  the  amides 
are  converted  into  amido-acids  and  ammonia  by  boiling  the  acid 
filtrate  for  an  hour.  After  the  addition  of  an  alkali,  the  ammonia  and 
nicotine  are  distilled  over  into  titrated  sulphuric  acid.  These  results 
give  the  data  for  calculating  the  ammonia,  amides,  and  nicotine,  and 
the  remaining  nitrogen  in  the  tobacco  is  assigned  to  albumin. 

Finally,  attention  is  called  to  errors  of  calculation  in  Vedrodi's 
paper.  M.  J.  S. 

Estimation  of  small  Amounts  of  Aniline  in  Toluidine,  and 
of  Toluidine  in  Aniline.  By  Paul  Doijriner  and  Wilhelm 
ScHRANZ  (Zeit.  anal.  Chem.,  1895,  34,  734 — 740).— Reinhardt  has 
shown  (Chem.  Zeit.,  17,  413)  that  the  proportions  of  aniline  and 
toluidine  in  a  mixture  of  the  two  can  be  calculated  from  the  amount 
of  bromine  absorbed  when  a  hydrobromic  acid  solution  of  the  bases 
is  treated  with  a  mixture  of  potassium  bromide  and  bromate,  obtained 
by  dissolving  bromine  in  potash,  and  boiling  the  solution  until  free 
from  hypobromite,  inasmuch  as,  by  the  action  of  nascent  bromine, 
aniline  is  converted  into  a  tribromo-derivative,  whilst  the  toluidines 
yield  only  dibromo-derivatives.  The  formula  x  =  2'37  vt  —  l'37a, 
in  which  a  is  the  weight  of  the  mixture,  v  the  volume  of  bromine 
solution,  t  its  titre  referred  to  pure  aniline,  gives  x  the  amount  of 
aniline  present.  Since  the  strength  of  the  bromine  solution  is  ascer- 
tained by  experiments  on  pure  aniline,  the  above  formula  is  calculated 
on  the  supposition  that  1605  parts  of  toluidine  will  absorb  exactly  as 
much  bromine  as  93  parts  of  aniline,  and  for  mixtures  in  which  the 
aniline  predominates,  this  assumption  is  suflQciently  near  the  truth, 
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very  small    proportions  (1   per   cent.)   of   toluidine,   added   to    pure 

aniline,  being  shown  with  considerable  accuracy.      But   when   the 

same  formula  is  applied  to  mixtures  in  which  tolaidine  is  the  chief 

constituent,  the  numbers  for  aniline  come  out  somewhat  too  high,  in 

consequence,  it  would  seem,  of  the  formation  of  small  quantities  of 

monobromotoluidine.      In    such    cases,    the   error    may   be    entirely 

obviated  by  standardising  the  bromine  solution  with  pure  toluidine, 

....         93 
and  calculating  the  titre  for  aniline  by  multiplication  with  t^^j  ot 

if  t  and  T,  the  titres  for  aniline  and  toluidine  respectively,  be  both 


X    ,    a  —  X 


ascertained   experimentally,  the   equation  becomes  V  =  —  + 

/  erroneously  given  in  the  original  as  — — —  J.     The  end  of  the  bro- 

mination  is  ascertained  by  iodised  starch  paper.     With  paratoluidine, 
the  bromine  solution  must  be  added  slowly.  M.  J.  S. 

Estimation  of  Water  in  Aniline  and  in  Ortho-  and  Para- 
toluidine. By  Paul  Dobriner  and  Wilhelm  Schranz  {Zeit.  anal. 
Chem.,  34,  740 — 742), — By  means  of  Reinhardt's  process  (see  pre- 
ceding abstract),  the  amount  of  water  in  aniline,  or  orthotoluidine,  or 
.any  mixture  of  the  two,  may  be  very  easily  estimated.  It  suffices  to 
ascertain  the  bromine  absorption,  a,  of  the  sample  in  its  original  con- 
dition, and  6,  after  drying  with  ignited  potassium  carbonate.  The 
percentage  of  water  is  then  equal  to  100(6  —  a)/6.  Two  treatments 
•with  potassium  carbonate  should  be  given,  since  a  single  treatment 
•does  not  entirely  remove  the  water. 

This  method  does  not  succeed  with  paratoluidine,  but,  since  com- 
mercial paratoluidine  contains  but  little  aniline,  it  suffices  to  distil  off 
about  10  per  cent.,  when  the  remainder  may  be  regarded  as  dry. 
Other  substances  which  exhibit  a  constant  bromine  absorption  may 
be  similarly  examined,  and  the  authors  are  endeavouring  to  apply  the 
method  to  substances  which  do  not  absorb  bromine,  by  adding  a 
known  amount  of  dry  aniline  and  then  proceeding  as  above. 

M.  J.  S. 

Estimation  of  Morphine  in  Opium.  By  Lyman  F.  Kebler  (/. 
jSoc.  Ghem.  Ltd.,  1895,  14,  464 — 466). — The  morphine  obtained  in  an 
opium  assay  is  never  quite  pure,  but  leaves  a  small  percentage  of  ash ; 
merely  deducting  this  ash,  however,  does  not  give  the  true  amount  of 
the  alkaloid.  The  ash  should  be  analysed,  and  its  calcium  carbonate 
•calculated  into  calcium  meconate,  which,  with  the  weight  of  the 
2-emainder  of  the  ash,  is  deducted  from  the  weight  of  the  morphine 
precipitate.  L.  de  K. 

Estimation  of  Tanning  Matter.  By  Henry  R.  Procter  (/.  Soc. 
{jhem  hid.,  1894,  13,  494 — 495). — The  gravimetric  process,  consisting 
in  determining  the  total  solids  of  a  bark  infusion  before  and  after 
-treatment  with  hide  powder,  the  difference  being  taken  as  tannin,  is 
cstill    considered    the    best.      The   hide   powder   must,   however,    be 
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thoroughly  washed  to  remove  any  soluble  matter,  and  then  well 
squeezed.  In  accurate  analysis,  it  is  necessary  to  allow  for  the 
number  of  cabic  centimetres  of  water  introduced  into  the  mixture  by 
the  moisture  of  the  hide  powder,  and  this  may  be  done  with  sufficient 
accuracy  by  strongly  pressing  a  known  weight  of  the  damp  powder 
in  folds  of  cloth  and  noticing  the  diminution  in  weight. 

If  the  mixture  be  agitated  violently  by  means  of  machinery  for  10 
minutes  with  three  successive  portions  of  hide  powder,  the  tannin 
will  be  found  to  have  been  completely  removed.  L.  de  K. 

A  Colorimeter:    Colorimetric  Estimation  of  Hsemoglobin. 

By  WiLHELM  Zangemeister  (Zeit.  Biol,  1896,  33,  72— 84).— The 
principle  of  the  apparatus  is  the  following :  It  consists  of  two  glass 
tubes,  and  opening,  at  right  angles,  into  the  end  of  each  is  a  funnel. 
Within  the  glass  tubes,  slide  glass  tabes  having  the  inner  ends  closed ; 
these  tubes  can  be  pushed  to  and  fro  ;  if  the  glass  is  pulled  out,  the 
liquid  in  the  funnel  runs  into  the  tube,  and  in  this  way  liquid  is 
drawn  into  the  tube  until  the  tint,  seen  lengthwise,  equals  that  in  the 
other  tube,  which  is  a  standard.  The  apparatus  is  described  with 
full  details,  and  is  stated  to  give  better  results  than  the  instruments 
of  Growers,  Fleischl,  &c.  The  results  were  controlled  by  estimations 
of  iron  in  the  ash.  The  same  instrument  may  be  used  for  the  colori- 
metric estimation  of  other  substances.  W.  D.  H. 
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Wave-length  of  the  D3  Helium  Line.  By  A.  De  Forest 
Palmer,  jun.  {Amer.  J.  Sci.,  1895,  [3],  50,  357— 358).— Owing  to 
the  recent  increased  interest  in  the  wave-length  of  the  helium  lines 
the  author  has  been  led  to  calculate  some  observations  which  he  has 
carried  out  on  the  D3  chromosphere  line.  The  measurements  were 
made  on  a  large,  fixed  telescope  spectrometer,  with  a  plane  speculum 
metal  grating,  having  about  14,000  lines  to  the  inch,  and  5  inches  of 
grating  space.  The  average  of  17  values  found  gives  5878*939  + 
0006  for  the  wave-length  of  the  D3  line.  H.  C. 

Three  different  Spectra  of  Argon.  By  Josef  M.  Eder  and  E. 
Valenta  (Monatsh.,  1896,  17,  50— 56).— The  authors  give  a  table  of 
the  wave-lengths  from  X  =  2050  to  \  =  2439  of  the  lines  in  the  blue 
argon  spectrum.  They  find,  also,  that  in  addition  to  the  blue  and  red 
spectra,  there  is  a  third  spectrum  of  argon  which  is  obtained  by  the 
application  of  very  large  condensers  with  a  large  Buhmkorff  and 
powerful  currents  in  the  primary  coil.  Under  a  pressure  of  15  to 
20  mm.,  a  brilliant  white  light  then  appears  in  the  capillary.  Under 
pressures  of  2  to  10  mm.  the  third  spectrum  is  distinguished  by  the 
fact  that  many  of  the  lines  peculiar  to  the  blue  argon  spectrum 
appear  more  distinct,  and  others  weaker,  and  that  entirely  fresh  lines 
become  visible.  The  red  argon  spectrum  disappears  completely  in 
low  pressure  tubes,  but  appears  again  partially  when  the  pressure  is 
increased.  At  20  mm.  pressure,  many  of  the  lines  completely  coin- 
cide with  those  of  the  red  and  blue  spectra,  but  whole  groups  of  lines 
show  a  displacement  towards  the  red  end  of  the  spectrum,  although 
the  connection  between  these  and  corresponding  lines  of  the  blue 
spectrum  is  apparent. 

The  authors  are  unable  to  confirm  Crooke's  statement  that  the  red 
argon  spectrum  is  produced  by  the  positive,  and  the  blue  spectrum  by 
the  negative  pole.  H.  C. 

Electrolytic     Dissociation      and     Light     Absorption.      By 

Frederick  G.  Donxan  {Zeit.  physikal.  Chem.,  1896,  19,465 — i88).— 
The  author  has  investigated  the  light  absorption  of  solutions  of  violuric 
acid  by  aid  of  a  colorimetei*,  of  which  diagrams  and  a  description  are 
given.  The  dissociation  in  N/32,  N/64,  N/128,  and  N/256  solutions  are 
calculated  from  the  absorption,  and  the  results  are  found  to  agree  well 
with  those  obtained  from  the  conductivity.  The  addition  of  hydrogen 
chloride  causes  a  decrease  in  the  dissociation,  and  the  concordance  of 
the  colorimetric  and  conductivity  results  is  again  satisfactory.  Para- 
hydroxybenzoic  acid  was  also  employed  instead  of  hydrogen  chloride 
owing  to  the  approximate  equality  of  its  dissociation  constant  to  that 
of  violuric  acid,  and  in  this  case,  as  also  for  the  addition  of  levulinic 
and  acetic  acids,  satisfactory  results  for  the  decrease  in  dissociation 
were  obtained  colorimetrically.  The  addition  of  sodium  chloride 
VOL.  Lxx.  ii.  29 
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gives  rise  to  an  indeterminate  equation  for  the  concentration  of  the 
colouring  ions ;  but,  on  the  assumption  that  the  undissociated  sodium 
violurate  possesses  an  absorptive  power  equal  to  that  of  the  acid  ion, 
an  approximate  result  is  obtained  which  is,  however,  not  in  good 
agreement  with  the  colorimetric  observations.  The  assumption  is 
afterwards  shovVn  to  be  not  quite  correct,  as  the  absorptive  power  of 
the  salt  is  slightly  greater  than  that  of  the  acid  ion.  (See  also 
Abstr.,  1893,  ii,  510 ;  1894,  ii,  8,  226  ;  1895,  ii,  433.)  L.  M.  J. 

Phosphorescent  Radiations.  By  Henri  Becquerel  (Compt. 
rend.,  1896,  122,  420 — 421). — When  potassium  uranium  sulphate  is 
placed  on  a  sheet  of  paper,  which  is  laid  on  a  gelatino-bromide  plate 
previously  wrapped  in  two  sheets  of  thick,  black  paper,  and  exposed 
to  sunlight  for  several  hours,  a  black  silhouette  of  the  phosphorescent 
substance  is  obtained  on  the  plate  on  development.  When  pieces  of 
money  or  metal  screens  are  interposed  between  the  phosphorescent 
substance  and  the  photographic  plate,  an  image  of  these  objects  is 
obtained  on  development.  The  same  results  are  obtained  when  a 
thin  sheet  of  glass  is  placed  between  the  uranium  salt  and  the  paper, 
and  hence  they  cannot  be  attributed  to  the  action  of  vapours  given 
off  by  the  phosphorescent  substance.  C.  H.  B. 

Absorption  of  Rontgen  Rays  by  Chemical  Compounds.     By 

V.  Novak  and  Ottokar  §ulc  {Zeit.physikal.  Chem.,  1896,19, 489—492). 
— The  authors  have  determined  qualitatively  the  transparency  to  the 
Rontgen  rays  of  various  chemical  compounds.  Compounds  containing 
only  carbon,  hydrogen,  oxygen,  and  nitrogen  are,  as  a  rule,  transparent, 
but  opacity  is  induced  by  the  presence  of  a  halogen,  the  action  of 
bromine  and  iodine  being  more  marked  than  that  of  chlorine.  The 
elements  of  low  atomic  weight  fall  into  the  following  series.  Sulphur 
=  phosphorus,  aluminium,  magnesium,  boron  =  carbon,  the  trans- 
parency increasing  with  decreasing  atomic  weight.  Salts  of  like 
nature  gave  the  following  orders :  rubidium,  potassium,  sodium, 
lithium,  ammonium ;  barium,  strontium,  calcium,  magnesium,  beryl- 
lium ;  while,  further,  calcium  and  strontium  possess  absorptive  powers 
approximately  equal  to  those  of  potassium  and  rubidium.  The  acid 
radicles  fall  into  the  following  series  of  increasing  transparency  : 
carbonate,  nitrate,  sulphate,  chloride,  bromide,  iodide,  chlorate, 
bromate,  iodate,  phosphate,  arsenate.  From  this  it  appears  that  the 
absorptive  power  is  a  direct  function  of  the  atomic  weight,  or,  in 
the  case  of  radicles,  of  the  mean  atomic  weight ;  while  also  for 
electrolytes  the  absorptive  power  is  an  additive  function  of  the  ab- 
sorptive powers  of  the  ions.  L.  M.  J. 

Colour  Photography.  Substitution  of  Organic  Colouring 
Matters  for  the  reduced  Silver  of  Photographic  Proofs.     By 

Georges  A.  Richard  (Compt.  rend.,  1896,  122,  609— 611).— Three 
negatives  are  taken,  after  the  method  of  Duces  du  Hauron,  corre- 
sponding respectively  with  the  red,  blue,  and  j^ellow  radiations  of 
reflections  of  the  subject ;  prints  of  each  are  then  taken  on  sensitive 
plates  or  films,  the  result  being  three  transparent  positives  giving  in 
black  the  relative  intensities  of  the  red,  the  yellow,  and  the  blue  of 
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the  original  fsubject.  The  reduced  silver  forming  these  images  is 
next  converted  into  some  compound  capable  of  fixing  or  precipitating 
a  red  organic  colouring  matter  for  the  first,  a  yellow  for  the  second, 
and  a  blue  for  tbe  third.  The  superposition  of  the  three  images  gives 
a  transparent,  coloured  reproduction  of  the  subject.  No  information 
is  given  respecting  the  modes  of  treatment  or  the  colouring  matters 
best  adapted  to  the  purpose.  J.  F.  T, 

Parasite  Electrodes.  By  Gr.  Delvalez  (Compt.  rend.,  1895,  121, 
492 — 494). — When  a  strip  of  brass  is  placed  between  two  copper 
electrodes  in  a  rectangular  vessel  containing  a  solution  of  the  mixed 
acetates  of  copper  and  lead,  metallic  deposits  form  on  the  side 
nearest  to  the  positive  electrode,  and  on  the  opposite  side  peroxide 
of  lead  is  thrown  down.  The  colours  which  these  deposits  present 
vary  with  the  different  conditions  of  electrolysis,  and  are  described 
by  the  author.  H.  C. 

Temperature   of   the  Sparks  produced   by   Uranium.      By 

Gabriel  Cheskeau  (Compt.  rend.,  1896,  122,  471— 473).— The  sparks 
detached  from  uranium  by  friction  with  hard  steel,  &c.,  instantly 
ignite  mixtures  of  methane  and  air,  and  it  follows,  from  the  results 
of  Mallard  and  Le  Chatelier,  that  their  temperature  cannot  be  below 
1000°.  They  also  ignite  alcohol,  benzene,  or  light  petroleum  which 
has  been  poured  on  cotton.  Sparks  detached  from  steel  by  means  of 
flint  ignite  none  of  these  gases  and  vapours.  C.  H.  B. 

Optical  Method  of  Determining  the  Critical  Temperature. 

By  Michael  Altschul  {Chem.  Zeit.,  1895,  19,  1917— 1918).— In  the 
optical  method  of  determining  the  critical  temperature,  the  point  at 
which  the  meniscus  of  the  liquid  disappears  and  that  at  which  it 
reappears  are  observed.  It  has  been  asserted  by  some  observers  that 
these  two  points  do  not  coincide,  and  as,  if  this  were  the  case,  uncer- 
tainty would  be  introduced  into  determinations  of  the  critical  tem- 
perature by  this  method,  the  author  has  submitted  this  point  to  direct 
•examination  by  experiment.  He  finds  that  there  is  no  difference 
between  the  temperature  at  which  the  meniscus  disappears  and  that 
at  which  it  reappears.  Where  differences  have  been  assigned,  this 
was  probably  due  to  the  liquid  not  having  fully  acquired  the  tem- 
perature of  its  surroundings.  Even  in  the  case  of  mixtures  of  liquids, 
the  two  temperatures  are  absolutely  coincident.  H.  C. 

Some  Physical  Aspects  of  Argon.  The  Ideal  Thermometrical 
Substance  for  High  Temperatures.  By  W.  R.  Quinan  (/.  Amer. 
Chem.  Soc,  1895,  17,  477 — 483). — Argon  has  dispelled  certain 
beliefs  in  regard  to  monatomic  gases.  High  boiling  points  can  no 
longer  be  regarded  as  characteristic.  Diatomic  gases,  such  as  hydro- 
gen and  nitrogen,  have  a  fatal  theoretical  defect  when  used  as  thermo- 
metrical substances  at  very  high  temperatures  ;  being  diatomic,  a 
certain  part  of  their  energy  takes  the  form  of  internal  energy  ;  a 
part  of  the  heat  being  thus  latent,  and  being  without  effect  on  the 
temperature,  equal  quantities  of  heat  cease  to  correspond  with  equal 
degrees  of  temperature.     Argon  has  no  internal  energy ;  the  decom- 
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posing  influence  of  heat  is  absent;  being  monatomic,  it  cannot  suffer 
dissociation,  and  its  behaviour  as  a  thermometric  substance  through- 
out the  range  of  temperature  will  be  strictly  normal.  Therefore  at 
high  temperatures  argon  is  the  ideal  thermometric  substance. 

H.  C. 

Vapour  Tensions  of  Mixtures  of  Volatile  Liquids.  By 
Charles  E.  Linebarger  (/.  Amer.  Chem.  Son.,  1895,  17,  615 — 652, 
and  690 — 718). — Up  to  the  present,  investigations  of  the  vapour 
tensions  of  mixtures  of  liquids  have  been  mainly  confined  to  cases 
in  which  the  dissolved  substance  is  supposed  to  be  non- volatile,  and 
the  solutions  are  made  dilute.  In  the  few  cases  in  which  mixtures 
of  two  volatile  liquids  have  been  considered,  it  has  been  usual  to  work 
with  such  as  are  now  known  to  be  composed  of  associated  molecules, 
and  to  make  no  attempt  to  determine  the  partial  pressure  exerted  by 
each  vapour.  The  author  has  therefore  determined  the  vapour  ten- 
sions of  mixtures  in  all  proportions  of  certain  "  normal"  liquids  which 
are  freely  soluble  in  one  another,  and  has  further  determined  the  partial 
pressures  of  the  mixture's  components,  and  also  their  concentrations 
in  the  gaseous  phase. 

The  method  used  was  founded  on  the  determination  of  the  quan- 
tity of  a  volatile  liquid  carried  off  by  a  definite  volume  of  an  inert 
gas  made  to  pass  through  it,  and  the  direct  subsequent  analysis  of 
the  gaseous  mixture,  either  by  passing  it  through  appropriate  liquid 
absorbents,  or  over  decomposing  agents.  A  full  description  of  the 
apparatus  used  is  given  in  the  paper.  The  method  can  be  said  to 
give  the  vapour  tensions  of  pure  liquids  with  an  accuracy  equal  to 
that  obtainable  by  the  best  of  other  methods  only  when  the  liquids 
are  not  very  volatile,  but  the  results  obtained  by  it  for  mixtures  of 
liquids  of  not  too  different  volatilities  are  accurate  enough  to  serve  as 
the  experimental  basis  for  theoretical  deductions  and  generalisations. 

The  tension  of  the  mixed  vapour  emitted  by  the  mixtures  of  the 
volatile  liquids  examined  was  always  greater  than  the  tension  of  the 
less  volatile  liquid,  and  always  less  than  that  of  the  more  volatile 
liquid ;  also  the  partial  pressure  of  either  component  of  any  mixture 
was  always  less  than  the  vapour  tension  of  the  component  in  a  state 
of  purity.  The  mixtures  examined  may  be  divided  into  four  classes. 
The  first  class,  represented  by  mixtures  of  benzene  and  toluene  with 
monochloro-  and  monobromo-benzene,  present  the  very  simplest  pheno- 
mena, the  vapour  tensions  of  these  mixtures  being  linear  functions  of 
the  concentration.  The  second  class  is  represented  by  mixtures  of 
chloroform  with  benzene  and  with  toluene,  and  here  the  vapour  tension 
is  less  than  that  resulting  from  the  calculation  by  the  rule  of  mix- 
tures, the  variation  reaching  a  maximum  when  100  molecules  of  the 
mixture  contain  from  50  to  60  molecules  of  chloroform.  In  the  third 
class,  of  which  mixtures  of  carbon  tetrachloride  with  toluene  and 
with  benzene  are  representative,  a  very  different  behaviour  was 
noticed.  When  benzene  or  toluene  is  added  to  carbon  tetrachloride, 
the  curve  of  total  tensions  follows  closely  the  line  connecting  the 
points  corresponding  with  the  vapour  tensions  of  the  mixed  liquids, 
until  towards  the  abscissas  value  of  80 ;  the  curve  then  commences  to 
fall,  only  to  rise  again,  and  pass  above  the  straight  line,  when  finally 


GENERAL  AND  PHYSICAL  CHEMISTRY.  409 

it  clianges  its  direction  to  fall  upon  the  axis  of  ordinates  at  the 
point  corresponding  with  the  vapour  tension  of  the  pure  hydrocarbon. 
The  curve  has,  therefore,  three  turning  points.  The  fourth  class  of 
mixtures,  of  which  the  only  representative  here  was  a  mixture  of 
nitrobenzene  and  carbon  tetrachloride,  is  really  that  of  a  volatile 
liquid  with  an  almost  non-volatile  one.  As  would  naturally  be  ex- 
pected, the  partial  pressure  of  the  carbon  tetrachloride  and  the  total 
pressure  of  the  mixture  are  almost  identical. 

It  was  found  by  direct  experiment  that  the  laws  deduced  from 
observations  made  at  any  one  temperature  are  applicable  to  any 
other  temperature,  at  any  rate  when  the  latter  is  not  very  far  removec^ 
from  that  of  the  observations.  The  relations  between  the  concentra- 
tions in  the  gaseous  and  liquid  phases  were  found  to  be  quite  simple, 
and  entirely  in  accordance  with  the  provisions  of  the  theoretical 
relations  established  by  Planck  and  Nernst. 

The  vapour  tensions  of  mixtures  of  acetic  acid  with  benzene  and 
with  toluene  were  determined,  and  from  the  results  the  author  calcn- 
lates  the  molecular  mass  of  the  dissolved  and  liquid  acid,  the  numbers 
ao-reeing  with  those  obtained  by  Ramsay  and  Shields.  A  general 
method  for  the  determination  of  the  molecular  masses  of  associated 
liquids  at  any  given  temperature  is  indicated  in  these  results. 

H.  C. 

Thermochemistry  of  Chlorobenzoic  acid  and  some  of  its 
Derivatives.  By  Paul  Rivals  (Compt.  rend.,  1896,  122,  480—482). 
— Orthochlorobenzoic  acid  :  Heat  of  combustion  per  gram  +4688  Cal. 
per  molecule  +773*7  Cal.  ;  heat  of  formation  +103'0  Cal.;  heat  of 
neutralisation  +15'5  Cal.,  which  is  1*5  Cal.  higher  than  that  of 
benzoic  acid. 

Potassium  chlorohenzoate,  2C7H4C1'02K  +  H2O  :  Heat  of  dissolution 
+  0-72  Cal. 

C7H4CIO2K  diss.  +  HCl  diss.  =  C7H5CIO2 

pptd.  +  KCl  diss develops     +4*4  Cal. 

C7H5CIO2  sol.  +  Aq  =  C7H5CIO2  diss absorbs       — 6'2     „ 

C7H5CIO2  sol.  +  KOH  sol.  =  (C7H4CIO2K 

+  JH2O)  sol.  +  iH20 develops  +21-2     „ 

Chlorobenzoic  chloride  :  Heat  of  combustion  per  molecule  +  743  Cal. ; 
heat  of  formation  (liquid)  +64  Cal.,  and  hence 

C7H4CIO2  liq.  +  H2O  liq.  =  C7H5CIO2  sol. 

+  HCl  gas develops    —7-2  Cal. 

Whereas  in  aldehyde  practically  the  same  amount  of  heat  is  developed 
by  the  substitution  of  chlorine  for  either  the  functional  hydrogen  or 
the  hydrogen  of  the  methyl  group ;  in  benzaldehyde,  on  the  other 
hand,  the  substitution  of  chlorine  in  the  nucleus  is  comparable  with 
its  substitution  in  the  methyl  radicle,  but  the  contiguity  of  the 
nucleus  modifies  the  character  of  the  aldehyde  group,  and  the  sub- 
stitution of  chlorine  for  the  functional  hydrogen  results  in  a  develop- 
ment of  heat  of  a  very  different  order  of  magnitude. 

C.  H.  B. 
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Thermochemistry  of  the  Amides  and  Ammonium  Salts  of 
some  Chloro-acids.  By  Paul  Rivals  (Com/pt.  rend.,  1896,  122, 
617—619). 

Heats  of  neutralisation  : — 

CH^Cl-COOH  diss.  +  NH3  diss +127  Cal. 

CCla-COOH  diss.  +  NH3  diss +13-1     „ 

CeHs-COOH  diss.  +  KH.  diss + 121     „ 

CeHiCl-COOH  (ortho)  diss.  +  NHsdiss..  +131     „ 

Heat  of  Formation  of  Chloro-amides. — The  combustion  is  accelerated 
by  adding  a  known  weight  of  camphor.  The  following  are  the 
figures. 

1  gram  CHaCl-CO-NHa  develops  on  burning, .      +2599  Cal. 
1     „      CCVCO-NH,  „      ,  „        ..      +1020     „ 

1     „      C6H4C1-CO-NH2      „  „        ..      +5200     „ 

From  these  figures,  the  heats  of  combustion  and  of  formation  are 
deduced. 

Heat  of  combustion.  Heat  of 

/. * ^        formation. 

at  const,  vol.       at  const,  press.  Cal. 

CHoCl-CO-NHo  ....      +2430  cal.         +2429  +886 

CC13-CO-NH2 +165-9    „  +165-2  +1071 

C6H4C1-CO-NH2 . . . .      +808-9    „  +808-2  +63-5 

Determination  of  the  heat  developed  in  the  formation  of  chloro- 
amides  from  ammonia  and  the  chloro-acid  gave  the  following  figures. 

CHaCl-COOH  sol.  +  NH3  gas  =  CHaCl-CO-NHa  sol. 

+  H2O  liq 19-5  Cal. 

CCVCOOH  sol.  +  NH3  gas  =  CCVCO-NHj  sol.  + 

H2O  liq 19-2     „ 

CeH^Cl-COOH  sol.  +  NHagas  =  CeHiCl-CO-NH^  sol. 

+  Ho.Oliq 17-2     „ 

J.  F.  T. 

Heats  of  Solution  of  some  Carbon  Compounds.  By  Clarence 
L.  Speyers  (/.  Amer.  Chem.  >S'oc.,  1896,  18,  146— 156).— The  heats 
of  solution  of  some  solid  carbon  compounds  in  water,  methylic, 
ethyl ic,  and  propylic  alcohols,  chloroform,  and  toluene  were  deter- 
mined by  means  of  the  simple  method  given  by  Nernst.  The  quan- 
tity of  solvent  compared  with  the  quantity  of  snbstances  dissolved 
was  always  so  large  that  it  is  safe  to  conclude  that  further  addition 
of  solvent  would  produce  no  appreciable  development  of  heat.  The 
following  table  shows  the  heats  of  solution  in  a  convenient  form  for 
comparison. 

The  solvents  with  which  the  numbers  in  each  of  the  columns 
were  obtained  were :  I,  water ;  II,  methylic  alcohol ;  III,  ethylic 
alcohol ;  IV,  propylic  alcohol ;  V,  chloroform  ;  YI,  toluene.  The 
numbers  give  the  heats  of  solution  in  small  calories. 
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1 

I. 

i 

11. 

III. 

IV. 

V.            VI. 

Urea 

-3628 

-3V87 

-4345 

-4477 
-6180 
-4233 

-3612 

-4728 
-1131 
-5456 
-3606 

^6045 



—          — 

—  4573  i   —6399 

r/ViloTRl  TivHraf  p  ^  ..■.-. .  . . 

-   929 
-4294 
-1991 
-5262 
-3960 

-1318 

-5993  i   -7537 

Succminiidc        ........ 

Acetamide 

Mannitol 

—       I       — 

Resorcinol 

+   269*2'       — 

. 

Benzamide 

-4238 
-3650 
-4212 
-5986 
-4861 

-6807 
-  5681 

Paratoluidine 

-3492 
-4442 
-4480 
-3852 

—  4983 

Acetanilide 

Acenaplithene 

Naphthalene 

-4788 
—  4267 

-4306     i       — 

-3528 

Cane  sugar 

H.  C. 

Molecular- volumetric  Method  of  Determining  the  Mole- 
cular Weight.  III.  By  IsiDOR  Traube  (Ber.,  1896,  29,  1023— 
1029;  compare  Abstr.,  this  vol.,  235). — The  author  has  calculated 
the  CO- volumes  of  a  large  number  of  substances  by  subtracting  the 
sum  of  the  atom- volumes  of  the  constituent  elements  from  the  mole- 
cular volume  obtained  by  dividing  the  molecular  weight  by  the 
density,  the  proper  allowance  being  made  for  the  various  types  of 
rings,  &c.,  present  in  the  molecule.  The  atom-volumes  employed 
are  those  which  have  been  deduced  from  the  study  of  the  density 
of  aqueous  solutions  of  compounds  of  these  elements,  except  in 
the  cases  of  bromine  and  iodine,  for  which  the  values  17*7  and  21*4 
respectively  have  been  adopted.  The  molecular  co-volume  is 
thus  found,  for  the  great  majority  of  substances,  to  be  approxi- 
mately constant,  and  equal  to  2f5*9  c.c.  at  15°.  For  substances  which 
tend  to  form  associated  molecules,  especially  such  as  contain  methyl 
and  hydroxyl,  the  molecular  co-volume  is  smaller  than  the  average, 
and  falls,  as  a  rule,  between  15  and  22.  For  tertiary  substances,  such 
as  amines,  compounds  containing  several  halogen  atoms,  and  ethers 
of  high  molecular  weight,  the  molecular  co-volume,  on  the  other 
hand,  is  greater  than  the  average,  and  generally  falls  between  30  and 
32.  In  the  cases  of  a  few  tertiary  amines  it  is  still  higher.  The 
density  method  can  therefore  be  used  for  the  determination  of  the 
molecular  weight  of  liquids  and  solids,  if  sufficient  information  as  to 
the  valency  of  the  nitrogen  atoms,  the  mode  of  combination  of  the 
oxygen  atoms,  the  types  of  ring  present,  &c.,  is  available.  If  it  is 
not,  the  molecular  weiglit  may  be  independently  ascertained,  and  the 
density  employed  for  the  determination  of  the  constitution. 

A.  H. 

Cryoscopic  Investigations.  By  A.  Ponsot  (Compt.  rend.,  1896, 
122,  668 — 670). — The  author  has  determined  the  limiting  value  of 
the  molecular  reductions  of  the  fj-eezing  point  of  various  solutions 
by  the  method  already  described  (Abstr.,  1894,  ii,  342),  and  has 
obtained  the  following  results. 
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Cane  sugar 18'77 

Acetic  acid 18'5 

Oxalic  acid 3395 

Sodium  chloride 8-4'28 

Potassium  chloride ...  34*  1 6 


Potassium,  bromide  . .  3482 

Barium  chloride  ....  50*5 

Calcium  chloride  ....  51  "8 

Lead  nitrate 47*0 

Potassium  sulphate  . .  48*45 

Sulphuric  acid 47"20 


Carbon  compounds  have  not  all  a  molecular  reduction  approxi- 
mating to  18*5,  and  metallic  salts  of  the  same  type  have  not  exactly 
the  same  molecular  value,  contrary  to  the  hypothesis  of  Arrhenius. 
If  curves  of  molecular  reduction  are  plotted,  by  taking  the  actual 
reductions  as  abscissae  and  the  molecular  reductions  as  ordinates,  the 
curves  for  potassium  chloride,  potassium  bromide,  and  acetic  acid 
have  the  same  form  as  that  for  sodium  chloride,  and  cut  the  axis  of 
the  ordinates  almost  perpendicularly^  so  that  in  very  dilute  solutions 
the  reduction  of  the  freezing  point  is  practically  proportional  to  the 
weight  of  salt  in  100  grams  of  the  solution.  This  result  can  be 
deduced  from  van't  Hoff's  equation  if  the  variation  in  the  concentra- 
tion of  the  solution  with  the  height  of  the  liquid  column  is  neglige- 
able  (Abstr.,  1895,  ii,  206).  Consideration  of  the  behaviour  of  sugar 
solutions,  assuming  that  the  sugar  is  distributed  in  the  column  of 
liquid  as  if  it  alone  occupied  the  column,  and  was  in  the  state  of  a 
perfect  gas,  shows  that  the  experimental  results  agree  closely  with 
the  mathematical  expressions,  and  leads  to  the  conclusion  that  when 
a  sugar  solution  is  placed  in  an  osmotic  tube,  the  lower  part  of  which 
is  immersed  in  pure  water,  the  osmotic  pressure  is  equal  to  gaseous 
pressure  only  at  the  level  of  the  pure  water. 

The  curves  for  oxalic  acid,  lead  nitrate,  and  potassium  sulphate 
indicate  that  the  molecular  reduction  decreases  as  the  concentration 
increases  up  to  the  formation  of  cryo-salts  (Abstr.,  1895,  ii,  438). 
The  carves  for  barium  chloride,  calcium  chloride,  and  sulphuric  acid 
show  that  in  these  cases  the  molecular  reduction  at  first  de- 
creases very  rapidly  as  the  concentration  increases,  reaches  a  mini- 
mum, and  then  increases  again.  The  solutions  of  both  these  groups 
of  compounds  have  a  heat  of  dilution  which  is  not  negligeable  even 
in  dilute  solutions,  and  if  van't  Hoff's  equation  is  applied  to  them, 
i  must  be  regarded  not  as  a  constant,  but  as  a  quantity  which  varies 
with  the  concentration.  C.  H.  B. 

Determinations  of  the  Molecular  Weights  of  Some  Inor- 
ganic Compounds.  By  Heinrich  Biltz  {Zeit.  physihal.  Chem., 
1896, 19,  385 — 430). — This  is  a  more  complete  account  of  the  author's 
experiments  (this  vol.,  ii,  152) ;  details  of  the  method,  and  illustra- 
tions of  the  apparatus  employed,  being  given.  L.  M.  J. 

Affinity  Constants  of  some   Organic   acids.      By  J  oh  an  M. 

Lov^N  (Zeit.  physikal.  Chem.,  1896,  19,  456 — 464). — The  paper  con- 
tains an  extension  of  the  author's  determinations  of  the  affinity 
constants  of  sulpho-derivatives  of  organic  acids  (Abstr.,  1894,  i,  325). 
The  results  obtained  are  given  in  the  following  table. 
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Acid.  k. 

/S-tliiopliencarboxjlic  acid    0  •00'78 

Benzenesulphoneglycocine,  CeHs-SOo-NH-CHg-COOH 0 '0351 

Orthotoluenesuiphoneglycocine 0*0282 

Paratoluenesulphoneglycocine 0  '0347 

1:3:  4-xylenesulphoneglycocine 0'0270 

Pseudocumenesulphoneglycocine 0  "0248 

1:3:  4-xylenesulphonealanine,  C8H9'S02-NH-C2H4-COOH 0  '0243 

Benzenesulphoneasparagine,  C6H5-S02-NH-CoH3(COOH)2 0  '0715 

^-dibromomethanesulphonepropionic  acid,  CHBr2-S02-C2H4-COOH  .  0  '0205 

^-dichloromethanesulphonepropionic  acid,  CHC12-S02-C2H4-COOH. .  0  -0198 

Benzenesulphinic  acid  (about) 3  '5000 

^-toluenesulphinic  acid  (about) 2  '5000 

Dipbenyleneglycollic  acid,  Cic,Hs:C(OH)-COOH O'lOOO 

Selenodiacetic  'acid,  Se(CH2-CbOH)2 0  '0424 

The  last  value  is  slightly  smaller  than  that  of  the  corresponding 
sulpho-compound.  Qoc.  cit.).  L.  M.  J. 

Chemical  Equilibrium  in  Ammoniacal  Solutions  of  Mag- 
nesium Salts.  By  JoHAN  M.  Lov^x  (Zeit.  anorg.  Chem.,  1896,  11, 
404 — 415). — The  fact  that  magnesium  hydroxide  is  not  precipitated 
by  ammonia  in  the  presence  of  ammonium  salts  has  been  explained 
by  assuming  that  double  ammonium  and  magnesium  salts  were 
formed  in  the  solution,  or  else  by  assuming  the  formation  of  complex 
salts  in  which  the  magnesium  formed  part  of  the  negative  ion. 
Neither  of  these  assumptions  is  satisfactory,  and  it  appears  more 
probable  that,  in  accordance  with  the  dissociation  theory,  the  part 
played  by  the  ammonium  salt  is  that  of  diminishing  the  amount  of 
dissociated  ammonium  hydroxide  in  the  solution.  The  number  of 
hydroxyl  ions  present  being  thus  reduced,  the  tendency  for  the 
formation  of  magnesium  hydroxide  is  considerably  lessened. 

For  the  equilibrium  of  ammonia  towards  ammonium  and  hydroxyl, 
we  have  the  equation 

NH4  X  OH  =  /^  X  NH3, 

where  k  is  the  dissociation  constant  of  the  ammonia.  If  G  is  the 
concentration  of  magnesium  hydroxide  in  a  saturated  solution,  and 
the  magnesium  hydroxide  is  fully  dissociated,  C  is  the  concentration 
of  the  magnesium  and  20  that  of  the  hydroxyl  ions.  For  the  equi- 
librium of  magnesium  hydroxide  toward  the  solution  we  have  then 

Mg  X  (0H)2  =  4(7^ 

Combining  this  with  the  previous  equation  we  get,  finally. 

The  author  has  verified  this  relationship  between  the  concentra- 
tions of  the  ammonia,  the  ammonium  salts,  and  magnesium  salts  in 
solution.  H.  C. 

The  Velocity  of  Hydrolysis  in  Organic   Solvents.      By  G. 

Gennaei  (Zeit.  physikal.  Chem.,  189G,  19,  436 — 440). — The  velocities 
of  hydrolysis  were  determined  for  methylic  and  ethylic  acetates,  in 
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methylic  and  ethylic  alcohol  solutions,  sodium  hydroxide  and  sodium 
ethoxide  being  employed.  In  ethylic  alcohol,  concordant  results  were 
obtained  for  the  reaction  constant,  which  was  about  1/180  of  the 
constant  in  aqueous  solution,  and  smaller  for  the  ethoxide  than  for 
the  hydroxide.  In  methylic  alcohol,  however,  the  reaction  does  not 
proceed  as  rapidly,  and  soon  ceases,  notwithstanding  the  fact  that  the 
compounds  are  more  strongly  dissociated  in  this  solvent.  This  result 
does  not  appear  to  be  due  to  a  reverse  reaction,  for  experiments  with 
sodium  acetate  and  methylic  alcohol  gave  no  trace  of  alkali,  so  that 
dissociation  does  not  appear  to  be  the  only  factor  affecting  the 
velocity  of  hydrolysis.  L.  M.  J. 

Inversion  of  Sugar  by  Salts.  By  Johx  H.  Long  (/.  A7ner.  Ghem. 
Soc,  1896,  18,  120 — 130). — The  specific  rotation  of  solutions  of  cane 
sugar  is  known  to  be  decreased  by 'the  presence  of  many  neutral 
salts,  the  diminution  depending  in  varying  degree  on  the  molecular 
weights  of  the  salts,  the  temperature,  and  the  exposure  to  light.  It 
was  found,  on  examination  of  the  syrup  of  ferrous  iodide  of  the 
pharmacopeia,  that  an  old  solution  was  strongly  lasvorotatory,  while  a 
fresh  solution  gave  a  very  marked  right-handed  rotation.  Portions 
of  the  syrup  were  placed  in  stoppered  bottles,  exposed  to  light,  and 
polarised  at  intervals  of  some  weeks,  a  steady  diminution  in  the  rota- 
tion, and  finally  a  complete  inversion,  being  observed.  Later  experi- 
ments with  two  portions  of  the  same  solution,  one  in  a  bottle  only 
partially  filled,  showed  that  the  presence  of  air  increases  the  rapidity 
of  inversion  in  a  marked  degree.  A  temporary  change  in  tempera- 
ture does  not  produce  a  permanent  change  in  the  rotation.  The 
influence  of  heat  only  becomes  marked  at  a  temperature  above  60^, 
and  at  100°  an  inversion  can  be  accomplished  in  two  hours,  which 
would  require  a  period  of  some  months  at  the  ordinary  temperature. 
It  was  further  found  that  the  rate  of  inversion  is  more  rapid  in 
bottles  exposed  to  the  light  than  in  similarly  filled  bottles  kept  in  the 
dark.  The  rapidity  of  inversion  is  further  increased  if  the  solution 
is  exposed  to  the  action  of  light  and  heat  together. 

A  number  of  other  ferrous  salts,  and  also  salts  of  manganese,  zinc, 
aluminium,  lead,  cadmium,  and  mercury  were  examined  in  their 
behaviour  towards  sugar,  and  found  to  act  like  ferrous  iodide.  The 
salts  tested,  although  commonly  called  neutral,  are  those  in  which 
the  base  is  very  weak  when  compared  with  the  acid.  By  direct 
experiment,  it  was  shown  that  in  the  case  of  ferrous  iodide  the 
inversion  proceeds  according  to  the  law  of  Wilhelmy.  The  cause  of 
the  inversion  of  strong  sugar  solutions  by  these  salts  is  to  be  found  in 
their  condition  of  partial  hydrolysis  by  the  solvent.  H.  C. 

Reciprocal  Salt  Pairs.  By  Wilhelm  Meyerhoffer  (MonatsL, 
1896,  17,  13 — 28). — Pairs  of  salts  which  can  be  formed  by  double 
decomposition  one  from  the  other,  such  as  KCl,  NaBr,  and  KBr, 
NaCl,  may  be  termed  reciprocal  salt  pairs.  At  any  given  tempera- 
ture one  of  the  pairs  will  be  stable  and  the  other  labile,  so  that  the 
second  pair  will  tend  to  become  gradually  converted  into  the  first. 
Only  at  some  one  definite  temperature  would  all  four  salts  tend  to' 
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coexist  in  an  unchanged  condition.  This  point  is,  in  the  case  of 
solutions  of  the  salts,  a  sextuple  point  in  the  sense  of  the  phase  rule, 
as  six  phases  here  co-exist,  the  four  salts,  the  solution,  and  aqueous 
vapour.  Six  equilibrium  curves  must  therefore  meet  in  this  point, 
each  curve  being  that  for  the  equilibrium  between  five  phases.  Tbe 
author  has  not  as  yet  succeeded  in  obtaining  the  sextuple  point  in 
any  special  case,  but  he  gives  in  this  paper  the  results  of  his  investi- 
gations with  the  salt  pair,  NaNOs  +  NH4CI.  H.  C. 

Water  of  Crystallisation.  By  Theodor  Salzee  {Zeit.  physikal, 
Ghem.,  1896,  19,  441— 455).— The  author  adds  the  following  rules 
regarding  the  water  of  crystallisation  in  hydrated  salts  to  those  pre- 
viously enunciated  (Abstr.,  1895,  ii,  488).  (1)  The  crystalline  salts 
of  those  benzene  drivatives  in  which  two  negative  groups  are  present 
in  the  ortho- position,  contain  less  combined  water  than  the  corre- 
sponding para-derivatives.  (2)  The  number  of  water  molecules  in 
neutral  bivalent  metallic  salts  of  dibasic  organic  acids,  increases  with 
the  separation  of  the  carboxyl  groups.  (3)  The  water  content  of 
calcium  salts  of  organic  acids  containing  a  methyl  group  is  not 
altered  by  the  replacement  of  the  latter  by  another  normal  alkyl 
group.  A  large  number  of  examples  are  adduced  in  the  paper  in 
support  of  these  rules.  L.  M.  J. 

A  New  Bunsen  Burner.  By  B.  Dierbach  (5er.,  1896,  29,  865). 
— The  burner  described  differs  from  the  ordinary  form  in  having  an 
adjustable  tube  so  attached  to  the  foot  that  the  flame  can  be  placed  in 
any  required  position.  A.  H. 

A  New  Fractionating  Column. 

By  G.  Beelemont  {Bull.  Soc.  GMm., 
1895,  [3],  13,  674— 675).  —  This 
column,  suggested  by  Lebel,  consists 
of  a  glass  spiral,  as  shown  in  the 
figure  ;  it  combines  a  large  cooling 
surface  with  economy  in  height.  A 
column  of  this  kind  only  36  cm.  high 
is  equal  in  efficiency  to  one  of  the 
old  pattern  containing  six  bulbs.  It, 
moreover,  enables  the  thermometer  to 
be  read  more  easily.  J.  F.  T. 

Modification  of  von  Babo's 
Water-mercury  Pump  for  the 
Production  of  High  Vacua.  By 
J.  Precht  (Ber.,  1896,  29,  1143— 
1145). — A   modification    of    the   von 

Babo  pump -described  by  Krafft  and  Dyes  (this  vol.,  ii,  89).  The 
chief  changes  consist  in  substituting  ground  or  fused  glass  joints  for 
the  rubber  connections,  and  a  simple  stopcock  for  the  three-way  tap. 
The  rubber  joints  on  the  tubes  through  which  the  mercury  falls  and 
rises  are  conveniently  retained,  as  they  do  not  affect  the  efficiency  of 
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the  pump.  A  tube  of  phosphoric  anhydride  serves  to  absorb  aque- 
ous vapour.  The  glass  joints  are  smeared  with  a  mixture  of  wax 
and  paraffin  oil,  as  described  by  Hittorf,  but  lanolin  may  be  used  for 
the  stopcocks.  After  working  for  two  minutes,  the  pressure  in  the 
pump  is  unmeasurable  by  an  ordinary  manometer,  a  vessel  of  1  litre 
capacity  is  exhausted  to  the  same  extent  after  30  minutes,  whilst 
after  two  hours  the  pressure  in  the  pump  =  0'00071  mm. ;  it  is 
therefore  well  adapted  for  the  preparation  of  tubes  for  the  Rontgen 
rays.  J.  B.  T. 


Inorganic    Chemistry, 


Conditions  which  regulate  the  Combination  of  Gases. 
Union  of  Oxygen  and  Hydrogen  at  Low  Temperatures.    By 

(E.  J.)  Armand  Gautier  and  H.  Holier  (Compt.  rend.,  1896,  122, 
566 — 573). — The  mixture  of  the  dried  gases  is  allowed  to  circulate 
through  a  porcelain  tube,  filled  with  small  pieces  of  broken  porcelain, 
for  a  known  time,  the  quantity  of  water  formed  being  determined  by 
absorption,  and  weighing. 

The  temperature  of  the  interior  of  the  tube  is  determined  by 
means  of  a  pyrometer  capable  of  giving  readings  within  2°. 

By  these  means,  the  authors  have  arrived  at  the  conclusion  that 
the  union  of  oxygen  with  hydrogen  begins  at  a  temperature  of  180°, 
and  can  be  determined  at  200°.  Between  300 — 310°,  the  combination 
is  about  3*8  per  cent.  The  following  table  gives  the  quantity  of  water 
formed  between  these  temperatures. 


Temp,  of 

Weight  of  gas 

Weight  of 

Prop,  per  1000 

Time  in 

experiment. 

passed. 

water. 

of  mixture. 

seconds. 

304° 

10  -4262 

0 -0153 

1-4 

1-9 

288 

7  -8216 

0  -0143 

1-8 

2-9 

302 

22  -0365 

0 -0999 

4-04 

3-77 

310 

2  -9445 

0  -0319 

10-8 

11-4 

310 

2  -1365 

0-0239 

11-2 

12-7 

310 

2  -4989 

0  -0957 

38-0 

17-2 

310 

1-6264 

0-0587 

36-0 

30  0 

312 

1  -8322 

0  -0718 

39-2 

40-3 

305 

0  -8473 

0  -0330 

38-9 

89-5 

298 

0  -6731 

0  -0249 

37-0 

187-4 

An  attempt  made  to  obtain  the  same  results  with  the  apparatus 
formerly  employed  by  the  authors,  and  lately  used  by  Y.  Meyer  and 
van't  Hoff  (in  which  the  mixture  is  heated  in  closed  tubes,  and  the 
contraction  ascertained),  gave  no  constant  results.  The  water  formed 
was  in  each  experiment,  found  to  be  alkaline,  action  on  the  glass 
evidently  having  taken  place.  J.  F.  T. 
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Dimorphism  of  Ice.  By  H.  P.  Barendrecht  {Zeit.  anorg.  Chem., 
1896,  11,  454 — 455). — Solutions  of  water  in  methylic,  ethylic, 
propylic,  isopropylic,  butyric  or  allylic  alcohol,  ether,  glycerol, 
ethylene  glycol,  and  lactic  acid  when  cooled  to  a  low  temperature  by 
means  of  solid  carbonic  anhydride,  yield  crystals  which  are  very 
similar  to  the  well  known  snow  crystals.  In  mixtures  of  water  with 
ethylic,  propylic,  isopropylic  or  allylic  alcohol,  besides  the  hexa- 
gonal crystals,  large  regular  crystal  skeletons  are  formed.  The  two 
crystal  forms  could  not  be  separated.  From  a  60  per  cent,  solution  of 
acetaldehyde,  a  crystalline  mass  which  contained  37  per  cent,  of 
aldehyde  was  obtained  by  means  of  a  centrifugal  machine.  A  similar 
result  was  obtained  by  separating  the  hexagonal  crystals  from  a 
55  per  cent,  solution  of  alcohol  in  water.  E.  C.  R. 

An  Oxidising  Substance  produced  by  distilling  Aqueous 
Solutions  of  Potassium  Permanganate  and  Sulphuric  acid  in 
a  Vacuum.  By  Colin  C.  Frye  (Chem.  News,  1896,  73,  122).— The 
author  confirms  the  view  generally  entertained  that  when  solutions 
of  sulphuric  acid  and  potassium  permanganate  are  distilled  in  a 
vacuum,  the  distillate  contains  ozone.  This  does  not  occur  if  less 
than  22  per  cent,  of  each  reagent  is  present  or  if  both  solutions  are 
above  50  per  cent,  in  strength,  for  then  large  quantities  of  oxygen 
are  evolved.  D.  A.  L. 

Action  of  some  Hydrogen  Compounds  on  Sulphuric 
Chloride.  By  Adolphe  Besson  (Gompt.  rend.,  1896,  122,  467 — 469). 
— Dry  hydrogen  sulphide  acts  on  sulphuric  chloride  in  the  cold  with 
production  of  hydrogen  chloride,  sulphurous  anhydride,  and  sulphur, 
but  some  sulphur  chloride  is  also  formed  in  proportion  which  in- 
creases with  the  temperature,  water  being  produced  at  the  same 
time. 

Dry  hydrogen  bromide  at  the  ordinary  temperature  or  on  gently 
heating,  decomposes  sulphuric  chloride  with  liberation  of  bromine 
and  formation  of  hydrogen  chloride  and  sulphurous  anhydride. 
Hydrogen  iodide  behaves  similarly,  but  some  sulphur  is  liberated  and 
water  formed.  Hydrogen  phosphide  yields  hydrogen  chloride,  a 
crystalline,  yellow  phosphide,  P4S3,  and  red  phosphorus,  with  phos- 
phorous anhydride  and  traces  of  phosphoric  chloride,  POCI3. 

C.  H.  B. 

Sulphur  Nitride.  By  Rudolf  Schbnck  {Annalen,  1896,  290, 
171— 185).— See  this  vol.,  i,  426. 

Combination  of  Atmospheric  and  Chemical  Nitrogen  with 
Metals.  By  P.  L.  Aslanoglou  {Chem.  News,  1896,  73,  115—116).— 
The  author  has  heated  magnesium,  copper,  iron,  zinc,  and  clay  in  the 
open  air,  and  magnesium  in  purified  atmospheric  nitrogen  and  in 
ammonia,  with  the  usual  results.  Aluminium  gave  a  somewhat 
similar  reaction  to  magnesium,  but  not  distinctly  enough  to  en- 
courage further  work  with  it.  D.  A.  L. 

Hyponitrous  acid.  By  Simeon  M.  Tanatar  (Ber.,  1896,  29,  1039). 
— Silver  hyponitrite  may  be  prepared,  but  jonly  in  small  quantity,  by 
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submitting  a  solution  of  barium  acetate  and  sodium  nitrite  to  electro- 
lysis, and  then  acting  with  silver  nitrate  on  an  acetic  acid  solution  of 
the  crystalline  barium  hyponitrite  which  is  formed.  Hyponitrous  acid 
is  soluble  in  ether,  and  may  be  extracted  from  aqueous  solution  by 
means  of  this  solvent.  An  ethereal  solution  of  the  acid,  prepared  by 
adding  a  solution  of  hydrogen  chloride  in  ether  to  silver  hyponitrite 
•suspended  in  ether,  left,  on  evaporation,  a  drop  of  a  yellow,  oily 
liquid  which  did  not  solidify  at  —19°,  but  when  dissolved  in  water 
gave  the  characteristic  reaction  with  silver  nitrate.  A.  H. 

Thiophosphites.  By  Lucien  Fereand  {Compt.  rend.,  1896,  122, 
621 — 622). — By  heating  a  mixture  of  sulphur  and  red  phosphorus, 
with  different  metals,  a  series  of  compounds  of  the  general  formula 
PSaM'a  is  formed. 

Copper  thiophosphite,  (PS3)2Cu6,  is  njade  by  heating  molecular  pro- 
portions of  red  phosphorus,  copper,  and  sulphur  to  a  red  heat  for 
20  hours  in  a  closed  vessel.  It  forms  crystals  of  a  metallic  lustre, 
red  by  transmitted  light.  It  is  fairly  stable,  but  is  decomposed  by 
damp  air. 

Ferrous  thiophosphite,  (PS3)2Fe3,  a  black  substance  crystallising  in 
small  plates.     It  is  very  stable. 

Silver  thiophosphite,  PSaAgg,  is  obtained  in  the  same  way,  it  is  a 
black,  vitreous  mass. 

The  author  has  also  prepared  the  thiophosphites  of  chromium, 
"zinc,  and  mercury. 

Aluminiumthiophosph,ite,  (PS3)2Al3,  [PPSaAl],  is  a  white  solid,  which 
is  very  unstable,  and  cannot  be  kept  in  the  air.  J.  F.  T. 

Argon  and  Helium.  By  Edwin  A.  Hill  (Amer.  J.  Sci.,  1895, 
fS],  50,  359 — 376). — The  author  replies  to  some  criticisms  of  his 
former  paper  (this  vol.,  ii,  16),  and,  more  particularly,  shows  that 
there  is  little  evidence  in  support  of  the  assumption  that  argon,  as  a 
monatomic  gas,  can  be  compared  to  mercury  vapour  at  800°.  Argon 
is  analogous  to  the  non-metals  of  low  atomic  weight  and  specific 
gravity  rather  than  to  the  metals.  Compounds  are  formed  from 
argon  on  heating,  and  not  on  cooling,  and  the  analogy  with  mercury 
therefore  does  not  hold.  The  author  thinks  it  probable  that  both 
argon  and  helium  are  mixtures.  H.  C. 

Helium  and  Argon  :   Their  Places  among  the  Elements.    By 

R.  M.  Deeley  (Ghem.  News,  1895,  72,  297— 298).— In  a  paper  pub- 
lished in  1893  (Trans.,  1893,  63,  852),  the  author  showed  that  there 
was  a  blank  for  one  element  between  hydrogen  and  lithium,  and  to 
this  element  gave  an  atomic  weight  of  about  2'5.  If  helium  has  a 
diatomic  molecule  it  would  fill  this  place.  The  refraction  equivalent 
of  argon  indicates  that  this  gas  is  also  diatomic,  and  places  it  between 
fluorine  and  sodium.  H.  C. 

The  Place  of  Helium  and  Argon  in  the  System  of  the 
Elements.  By  W.  Preyer  (Ber.,  1896,  29,  1040— 1041).— The 
author  points  out  that  helium,  with  the  atomic  weight  4,  argon,  with 
the  atomic  weight  20,  and  the  lighter  constituent  of  the  gas  from 
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Oleveite,  with  the  atomic  weight  of  about  2,  all  find  a  place  in  thq 
system  of  the  elements  proposed  by  him,  and  described  in  his  work 
Bas  qenetische  System  der  chemischen  FAemente  (Berlin,  1893). 

A.  H. 

The  Formation  of  Sodium  Carbonate  in  Nature.  By  Simeon 
M.  Tanatar  (J5er.,  1896,  29,  1034— 1038).— When  calcium  carbonate 
is  suspended  in  a  solution  of  sodium  sulphate,  and  the  whole  treated 
with  a  stream  of  carbonic  anhydride  and  allowed  to  remain,  sodium 
hydrogen  carbonate  is  invariably  formed.  The  amount  produced  is 
ascertained  by  filtering  off  the  calcium  sulphate  and  excess  of  calcium 
carbonate,  boiling  the  clear  liquid,  filtering  off"  the  calcium  carbonate 
thus  deposited,  and  then  titrating  the  solution  with  normal  acid. 
The  maximum  amount  of  sodium  hydrogen  carbonate  formed  in  this 
reaction,  when  20  grams  of  sodium  sulphate  per  litre  are  taken,  is 
^•9  grams  per  litre. 

It  is  probable  that  sodium  carbonate  is  actually  formed  in  this 
way  in  nature,  since  it  is  always  accompanied  by  sodium  sulphate. 
Previous  investigators  have  always  made  use  of  alcohol  to  remove  the 
calcium  sulphate  produced,  and  have  thus  introduced  an  element  of 
uncertainty  into  the  matter. 

The  solubility  of  calcium  hydrogen  carbonate  in  water,  which 
amounts  to  about  0'7  gram  per  litre,  is  greatly  diminished  by  the 
addition  of  sodium  hydrogen  carbonate.  When  calcium  carbonate 
is  shaken  up  with  a  solution  of  sodium  sulphate,  the  solution  becomes 
.alkaline,  this  being  probably  due  to  the  increased  solubility  of  the 
carbonate.  A.  H. 

Lithium  Carbide.  By  Henri  Moissan  (Compt.  rend.,  1896,  122, 
362 — 363). — Lithium  carbide,  LiCa,  is  obtained  as  a  transparent, 
white,  crystalline  mass  of  sp.  gr.  1'65  at  18°,  by  heating  74  parts  of 
lithium  carbonate  with  48  parts  of  sugar-carbon  in  the  electric 
furnace  at  not  too  high  a  temperature.  A  current  of  350  amperes 
jsind  50  volts  suffices,  and  if  heating  is  continued  too  long,  part  of  the 
carbide  is  volatilised  and  decomposed. 

Lithium  carbide  is  a  powerful  reducing  agent ;  it  burns  in  fluorine 
and  chlorine  in  the  cold,  in  bromine  and  iodine  vapours  on  gently 
heating,  in  oxygen  and  in  sulphur  and  selenium  vapours  below  dull 
redness,  and  in  phosphorus  and  arsenic  vapours  at  a  red  heat.  Solid 
•oxidising  agents  when  fused  attack  it  with  great  energy,  but  concen- 
trated acids  have  very  little  action.  Water  decomposes  the  carbide 
in  the  cold  with  production  of  pure  acetylene,  and  the  decomposition 
becomes  violent  at  about  100°.  C.  H.  B. 

Action  of  Magnesium  on  Metallic  and  other  Solutions.    By 

DioscORiDE  ViTALi  (L'Orosi,  1895, 18,  289— 303).— When  metallic  mag- 
nesium acts  on  aqueous  ammonium  chloride  solution  there  is  an 
abundant  evolution  of  hydrogen ;  the  metal  dissolves,  and  ammonia 
is  liberated.  The  older  explanation  of  these  facts,  that  is,  that 
action  occurs  directly  between  the  metal  and  the  ammonium 
chloride,  seems  to  be  untrue ;  in  all  probability  the  magnesium 
first  acts  on  the  water,  with  liberation  of  hydrogen  and  formation 
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of  magnesium  hydroxide,  and  the  latter  then  decomposes  the  am- 
monium chloride  with  liberation  of  ammonia.  The  action  of 
magnesium  on  hydroxylamine  hydrochloride  supports  this  view,  for 
hydrogen  is  liberated  in  abundance  and  hydroxylamine  remains  in 
solution ;  similarly  mercuric  cyanide  solution  is  acted  on  by  magnesium 
with  copious  evolution  of  hydrogen  and  development  of  heat ;  and,  if 
excess  of  magnesium  is  used,  magnesium  cyanide  alone  remains  in 
solution ;  in  this  case  the  hydrogen  can  only  result  from  the  action 
of  the  metal  on  the  water. 

The  black  powder  deposited  on  reducing  solutions  of  gold  or 
platinum  chloride  with  magnesium  is  partially  dissolved  by  dilute 
hydrochloric  acid,  yielding  a  solution  containing  the  noble  metal;  in 
this  case  also,  the  first  action  consists  in  the  formation  of  magnesium 
hydroxide,  and  the  liberation  of  hydrogen  which  then  more  or  less 
completely  reduces  the  gold  or  platinum.  On  treating  a  cobalt, 
nickel,  or  ferric  solution  with  magnesium,  it  is  easy  to  see  coloured 
flocks  of  the  respective  hydroxides  floating  in  the  liquid,  and,  as  the 
action  of  the  magnesium  continues,  these  are  gradually  reduced  to 
the  metallic  state.  When  magnesium  acts  on  copper  sulphate  solu- 
tion, a  basic  copper  sulphate  is  first  precipitated,  and  the  magnesium 
becomes  coated  with  a  black  powder;  this,  on  treatment  with 
dilute  hydrochloric  acid,  turns  red,  and  copper  goes  into  solution. 
Magnesium  acts  slowly  on  potassium  chloride  solution,  with  formation 
of  caustic  potash  and  magnesium  hydroxide ;  the  alkaline  liquid 
contains  magnesium  in  solution.  The  first  action  in  this  case  seems 
also  to  occur  between  the  metal  and  the  water. 

It  must,  therefore,  be  concluded  that  with  a  few  possible  exceptions, 
such  as  those  of  lead,  silver,  and  palladium,  metallic  magnesium  does 
not  immediately  precipitate  the  metals  from  their  solutions ;  the 
separation  of  the  metals  is  due  to  the  reduction  of  their  hydroxides 
or  basic  salts  by  the  hydrogen  resulting  from  the  decomposition  of 
the  water. 

Potassium  arsenite  is  reduced  by  magnesium  with  slow  evolu- 
tion of  hydrogen  containing  hydrogen  arsenide,  arsenic  being  de- 
posited. Potassium  arsenate  is  also  decomposed  with  evolution  of 
hydrogen  containing  hydrogen  arsenide,  but  a  white  deposit  of 
insoluble  magnesium  arsenate  is  formed  on  the  metal.  The  action 
of  magnesium  on  arsenious  and  arsenic  acids  is  very  similar.  The 
action  of  magnesium  on  the  salts  of  the  alkaloids  is  quite  in  accord- 
ance with  the  conclusion  stated  above. 

A  slow  evolution  of  hydrogen  occurs  entreating  iodic  acid  solution 
with  magnesium,  and  iodine  is  liberated,  owing  to  reaction  occurring 
between  the  iodic  and  hydriodic  acids  ;  the  yellow  colour  due  to  the 
iodine  disappears  as  the  action  continues,  and  the  unstable  magnesium 
hypoiodite  is  precipitated  as  a  red-brown  powder.  The  formation  of 
the  latter  is  due  to  reaction  between  magnesium  hydroxide  and  iodine, 
as  may  be  readily  ascertained  by  direct  experiment.  Magnesium 
might  well  be  used  for  the  detection  of  iodic  acid,  just  as  hypoiodites 
can  be  used  as  reagents  for  magnesium  salts. 

Considerable  quantities  of  magnesium  dissolve  in  solutions  of 
phenol  and  the  dihydroxybenzenes,  and  the  phenoxides  and  phenolates 
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of  the  heavy  metals  can  be  readily  precipitated  from  the  solutions  by 
double  decomposition.  W.  J.  P. 

Structure  and  Constitution  of  Alloys  of  Copper  and  Zinc. 

By  Georges  Charpy  (Compt.  rend.,  1896,  122,  670— 672).— Alloys  of 
copper  and  zinc,  containing  from  0  to  35  per  cent,  of  the  latter,  all 
have  the  same  micrographic  characteristics,  and  the  metal  obtained 
by  casting,  consists  of  long,  dendritic  needles,  the  ramifications  of 
which  are  often  at  right  angles.  If  the  metal  is  kept  at  a  temperature 
somewhat  below  its  melting  point  the  crystals  increase  in  size  and 
distinctness,  and  take  the  form  of  macled  octahedra,  which  are  larger 
the  higher  the  temperature  at  which  the  alloy  has  been  heated. 

When  the  proportion  of  zinc  exceeds  34  per  cent.,  the  fused  metal 
contains  crystallites  with  rounded  edges,  but  no  dendrites,  and  the 
crystalline  structure  does  not  markedly  develop  on  annealing.  With 
a  higher  proportion  of  zinc,  the  crystallites  tend  to  disappear,  and 
Avith  45  per  cent,  the  alloy  consists  of  polygonal  plates.  With  67  per 
cent,  of  zinc,  the  alloy  has  a  conchoidal  fracture,  and  is  practically 
homogeneous,  although  showing  traces  of  imperfectly  formed  crystals. 

In  the  alloys  of  a  distinctly  crystalline  structure  (0  to  34  per  cent, 
of  zinc),  the  impurities  are  localised  between  the  crystals  ;  they  seem 
to  consist  of  isomorphous  mixtures  of  copper  with  the  compound 
CuoZn.  The  well-known  fragility  of  brass  that  has  been  heated  beyond 
200°  may  be  attributed  to  the  development  of  the  crystalline  structure. 

With  the  alloys  containing  36  to  45  per  cent,  of  zinc,  this  develop- 
ment of  crystalline  structure  does  not  take  place,  and  it  is  known  that 
such  alloys  can  be  worked  when  hot;  they  are  probably  mixtures 
ot*  the  two  compounds  Cu2Zn  and  CuZuj.  Alloys  containing  more 
than  67'3  per  cent,  of  zinc  are  probably  mixtures  of  the  compound 
CuZna  with  zinc.  C.  H.  B. 

Properties  of  Metals  separated  from  their  Amalgams.    By 

Antoinb  Guntz  (Compt.  rend.,  1896,  122,  465 — 467). — Ramsay's 
experiments  on  the  boiling  point  of  mercury  containing  metals  in 
solution  show  that  at  abont  350°  the  molecular  weight  of  the 
metals  dissolved  in  the  mercury  coincide  with  their  atomic 
weights  (Trans.,  1889,  521),  and  Meyer's  determinations  of  the 
E.M.F.  of  amalgams  show  that  this  is  also  the  case  at  the  ordinary 
temperature.  It  follows  that  if  the  mercury  can  be  removed 
from  the  amalgams  at  a  comparatively  low  temperature  by  dis- 
tillation in  a  vacuum,  the  metals  will  be  left  more  or  less  com- 
pletely in  an  atomic  condition.  The  author  has  previously  shown 
(Abstr.,  1892,  582)  that  manganese  extracted  from  its  amalgam 
at  a  low  temperature  is  more  energetic  than  the  metal  in  its 
ordinary  form.  Calorimetric  determinations  show  that  the  heat  of 
oxidation  of  this  pyrophoric  form  is  -f  3*8  Cals.  greater  than  that  of 
the  ordinary  metal.  Ordinary  metals  are  most  probably  highly 
polymerised,  and  hence  show  much  lower  chemical  activity  than 
when  separated  from  their  amalgams  in  an  atomic,  or  at  any  rate  in  a 
less  highly  polymerised  condition.  Possibly  a  similar  explanation 
holds  good  for  the  pyrophoric  metals  obtained  by  reduction. 

C.  H.  B. 
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New  and  Abundant  Source  of  the  Rare  Oxides  of  Thorium, 
Cerium,  Yttrium,  Lanthanum,  Didymium,  and  Zirconium.     By 

Thomas  L.  Phipsox  {Ghem.  News,  1896,  145). — By  heating  finely 
pulverised  Norwegian  granite  containing  pink  and  white  felspar  and 
black  mica  with  pure  hydrochloric  acid,  diluting,  nearly  neutralising 
with  ammonia,  and  adding  excess  of  crystalline  oxalic  acid,  which  is 
dissolved  by  stirring,  a  precipitate  is  obtained  containing  cerium, 
zirconium  or  thorium,  or  both,  and  yttrium  or  lanthanum.  The  solu- 
tion when  quite  neutralised  with  amuionia  and  treated  with  excess  of 
oxalic  acid,  yields  a  further  precipitate  containing  cerium,  didymium, 
lanthanum,  and  yttrium.  Nearly  2  per  cent,  of  rare  oxides  and 
carbonates  have  been  obtained  in  this  way  from  the  granite. 

D.  A.  L. 

Cerium  Carbide.  By  Henri  Moissan  (Compt.  rend.,  1896,  122, 
357 — 362). — Cerium  carbide,  CsCe'  (Ce  =  140),  is  obtained  as  a 
reddish-yellow,  crystalline,  transparent  substance  of  sp.  gr.  5'23,  by 
heating  an  intimate  mixture  of  white  cerium  dioxide  with  one  quarter 
of  its  weight  of  sugar  carbon  in  the  electric  furnace  until  evolution 
of  gas  ceases  and  the  product  remains  in  quiet  fusion.  A  current 
of  300  amperes  and  60  volts  will  reduce  100  grams  of  the  oxide  in 
8  or  10  minutes,  whilst  a  current  of  900  amperes  and  50  volts  will 
reduce  600  grams  in  three  minutes.  The  carbide  is  not  attacked  by 
fluorine  in  the  cold,  but  burns  brightly  in  it  on  gently  heating  ;  it 
burns  in  chlorine  at  220",  and  in  bromine  and  iodine  vapours  at 
somewhat  higher  temperatures,  in  oxygen  and  in  sulphur  vapour  at  a 
red  heat,  and  in  selenium  vapour  below  dull  redness.  Phosphorus 
vapour  or  nitrogen  has  no  action  at  the  softening  point  of  glass. 
Hydrogen  chloride  attacks  the  carbide  at  650°,  and  hydrogen  iodide 
at  a  higher  temperature  ;  hydrogen  sulphide  decomposes  it  at  a  red 
heat,  but  ammonia  forms  no  nitride  at  600°.  Oxidising  agents  attack 
the  carbide  very  readily,  and  fused  alkali  nitrates,  chlorates,  hydr- 
oxides, or  carbonates  decompose  it  with  great  energy.  Concentrated 
sulphuric  acid  is  reduced  on  heating,  but  .concentrated  nitric  acid  is 
without  action. 

Water  decomposes  the  carbide  with  formation  of  cerium  hydroxide 
and  evolution  of  a  gas  which  contains  about  75  per  cent,  of  acetylene, 
4  per  cent,  of  ethylene,  and  21  per  cent,  of  methane.  Dilute  acids 
behave  similarly,  and  in  all  cases  the  proportion  of  acetylene  varies 
with  the  conditions  under  which  decomposition  takes  place. 

C.  H.  B. 

Carbides  of  Yttrium  and  Thorium.  By  Henri  Moissan  and 
Etard  (Compt.  rend.,  1896,  122,  573— 580).— Yttria,  which  occurs 
together  with  the  oxides  of  erbium,  holmium,  thulium,  &c.,  in  the 
minerals  gadolinite,  euxenite,  and  monazite,  can  be  separated  from 
them  by  treatment  with  sulphuric  acid,  and  fractionally  precipitating 
the  dissolved  metals  as  basic  chromates,  10  fractions  being  taken ; 
the  last  contains  the  yttrium ;  this  is  then  converted  into  the  oxalate, 
and  finally  into  the  oxide  by  ignition. 

The  yttria  thus  formed  is  powdered,  mixed  with  sugar  charcoal, 
and  made  into  a  paste  with  turpentine  ;  it  is  then  heated  in  tho 
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electric  furnace  for  five  or  six  minutes,  a  current  of  900  amperes  and 
50  volts  being  employed. 

Yttrium  carhide,  YC2,  forms  fusible  ingots  showing  a  crystalline 
structure.  Its  density  is  4-13  at  18°.  Halogens  act  on  it  readily  in 
the  cold;  it  burns  in  oxygen  and  in  the  vapour  of  sulphur  or  of 
selenium,  and  is  readily  attacked  by  acids. 

Water  decomposes  it  with  the  production  of  a  mixture  of  gases 
having  the  composition  C2H2,  71'7 ;  CH4,  19"0  ;  C2H4,  4'8;  H,  4*5  ; 
total,  1000. 

Thorium  oxide  occurs  associated  with  iron  and  the  metals  of  the 
cerium  and  yttrium  groups  in  thorite  and  in  orangite.  The  solution 
of  the  mixed  oxides  in  hydrochloric  acid  is  precipitated  by  means  of 
oxalic  acid,  and  the  precipitate  washed  free  from  iron,  &c.  On 
treating  the  residual  oxalates  with  a  solution  of  ammonium  oxalate, 
the  thorium  alone  dissolves,  and  is  separated  by  filtration. 

Thorium  carlide,  ThC2,  is  produced  in  an  analogous  manner  to  the 
yttrium  carbide,  heating  for  four  minutes,  however,  sufficing ;  it  is 
a  fusible,  crystalline  substance  of  sp.  gr.  =  8'96  at  18°,  and  closely 
resembles  yttrium  carbide  in  its  properties ;  concentrated  acids  have, 
however,  little  action  on  it;  in  dilute  acids  it  dissolves  readily.  Cold 
water  decomposes  it  with  the  production  of  a  mixture  of  gases  having 
the  composition 

H. 
16-01 
18-23 

J.  F.  T. 

Deposition  of  Aluminium  from  Aqueous  Solutions.  By 
Henry  N.  Warren  (Ghem.  News,  1896,  73,  123). — Aluminium  hydr- 
oxide is  dissolved  in  hydrochloric  acid,  a  large  excess  of  tartaric  acid 
is  added,  and  then  ammonia  until  a  clear  solution  is  obtained.  Employ- 
ing an  aluminium  or  carbon  positive  electrode,  a  brass  negative  elec- 
trode, and  a  current  of  9  amperes  and  12  volts  in  this  solution,  the  brass 
becomes  plated  with  aluminium,  and  can  be  burnished,  but  wheii  once 
the  surface  is  covered,  further  deposition  is  considerably  retarded. 

D.  A.  L. 

Alumina  in  Glass.  By  Leon  Appert  (Compt.  rend.,  1896,  122, 
672 — 673). — The  presence  of  alumina  in  glass  prevents,  or  at  any  rate 
retards  the  devitrification  which  results  from  repeated  heating.  It 
also  allows  part  of  the  potassium  or  sodium  to  be  replaced  by  calcium 
with  distinct  advantages  as  regards  solidity,  resistance,  and  elasticity. 
Alumina  can  be  substituted  for  silica  to  an  extent  not  exceeding  7  or 
8  per  cent.,  and  the  glass  becomes  slightly  more  fusible,  but  its 
malleability  is  not  appreciably  affected.  The  only  disadvantage 
arising  from  the  introduction  of  the  alumina  is  the  increased  colour 
due  to  its  action  on  the  ferric  oxide.  Pure  clay  or  felspar  is  a  con- 
venient form  in  which  to  introduce  the  alumina.  C.  H.  B. 

Manganese  Carbide.  By  Henri  Moissan  {Compt  rend.,  1896, 
122,  421 — 423). — The  manganese  carbide,  MngC,  described  by  Troost 
and  Hautefeuille,  is  obtained  by  heating  a  mixture  of  trimanganese 
tetroxide  with  one  quarter  of  its  weight  of  sugar  carbon  in  a  carbon 

30—2 


CoH^. 

CH,. 

C,H,. 

I.  47-05 

31-06 

5-88 

I.  48-44 

27-69 

5-64 

424  ABSTRACTS  OF  CHEMICAL  PAPERS. 

tube,  closed  at  one  end,  in  the  electric  furnace  with  a  current  of  350 
amperes  and  50  volts.  The  reaction  is  complete  in  a  few  minutes. 
The  sp.  gr.  of  the  carbide  is  689  at  17°.  Fluorine  attacks  it  in  the 
cold,  and  chlorine  on  gently  heating,  hydrogen  chloride  below  a  red 
heat,  and  ammonia  at  a  dull  red  heat,  with  production  of  a  nitride. 
When  orently  heated,  it  burns  in  oxygen,  nitrous  oxide,  or  nitrogen 
peroxide.  Dilute  acids  attack  it  readily  with  formation  of  liquid 
hydrocarbons,  and  water  decomposes  it  with  evolution  of  methane 
and  hydrogen  in  practically  equal  volumes,  neither  liquid  nor  solid 
hydrocarbons  being  formed.  C.  H.  B. 

Nickel  and  Cobalt  Borides.  By  Henri  Moissan  (Gompt.  rend., 
1896,  122.  424— 426).— Nickel  boride,  MB,  and  cobalt  boride,  CoB, 
can  be  obtained  by  heating  their  constituents  in  crucibles,  brasqued 
with  boron,  in  an  electric  furnace  with  a  current  of  300  amperes 
and  50  volts,  or  in  a  reverberatory  furnace  fed  with  gas  carbon. 
The  product  is  treated  with  dilute  nitric  acid,  and  the  borides  are 
obtained  in  brilliant  prisms  which  are  often  several  mm.  long,  are 
magnetic,  and  about  as  hard  as  quartz.  The  sp.  gr.  of  the  nickel 
compound  is  739  at  18°,  and  of  the  cobalt  compound  7*25.  They 
are  attacked  by  chlorine  at  a  dull  red  heat,  by  bromine  at  a  hie^her 
temperature,  and  by  iodine  at  the  softening  point  of  glass.  They 
are  not  affected  by  dry  air  or  oxygen,  but  alter  rapidly  in  moist  air, 
especially  in  presence  of  carbonic  anhydride.  Fused  alkali  chlorates, 
nitrates,  hydroxides,  or  carbonates  dissolve  and  decompose  them ; 
water  vapour  at  a  dull  red  heat  converts  them  into  oxides  and  boric 
acid,  and  acids,  concentrated  or  dilute,  attack  them  with  varying 
degrees  of  readiness. 

The  nickel  and  cobalt  borides  are  analogous  to  the  iron  borides 
previously  described,  and  may  likewise  be  used  for  introducing  boron 
into  a  metal  such  as  iron  (compare  Abstr.,  1895,  ii,  220  and  270). 

C.  H.  B. 

Constitution  of  Cobalt,  Chromium,  and  Rhodium  Bases.  VII. 
By  SoFUS  M.  JoRGENSEx  {Zeit.  anorrj.  Ohem.,  1896,  11,  416 — 453; 
see  also  Abstr.,  1895,  ii,  47). — The  acid  oxalo-sulphate  of  purpureo- 
cobalt  described  by  Gibbs  and  Genth  (Smithson.  Contrib.,  1856,  32)  is 
the    sulphate    of    a    series    of  oxalopurpureo-salts,  which   have   the 

NH 
genemlformula  C.0.<  l,^.=^jj^^^.^. 

The  normal  oxalo-sulphate  of  these  authors  has  not  the  constitu- 
tion assigned  to  it  by  them,  but  is  a  normal  oxalopurpureosulphate  ; 
also  the  acid  roseo-oxalate  of  Gibbs  is  an  aoid  oxalopurpureo-oxalate, 
and  yields  an  oxaloplatinochloride,  which  is  not  identical  with  roseo- 
cobalt-oxalate  platinochloride. 

Pentamine-oxalopurpureocobalt  salts  are  obtained  by  boiling  the 
pentamine  roseo-salts  with  a  solution  of  oxalic  acid;  also  by  precipi- 
tating the  solution  obtained  by  boiling  roseo-oxalates  with  oxalic  a,cid, 
by  the  addition  of  various  acids.  They  are  especially  prone  to  form 
acid  salts,  which  are  converted  into  the  normal  salts  by  the  addition 
of  ammonia.  The  acid  sulphate,  C204(Co5NH3)'S04H,H90,  is  obtained 
by  dissolving  equal  weights  of  the  roseosulphate  and  oxalic  acid  in  warm 


INORGANIC  CHEMISTRY.  425 

water  and  evaporating  the  solution  to  crystallisation  on  the  water 
bath  ;  also  by  adding  dilute  sulphuric  acid  to  a  solution  of  the  acid 
oxalate  and  precipitating  with  95  per  cent,  alcohol ;  also  by  heating  a 
solution  of  the  roseo-oxalate  with  oxalic  acid  on  the  water  bath, 
adding  dilute  sulphuric  acid  to  the  cold  mixture  and  then  precipi- 
tating with  alcohol.  It  crystallises  in  red  leaflets,  sometimes  with  2H3O. 
It  dissolves  in  dilute  hydrochloric  acid  with  a  violet  coloration,  being 
completely  converted  into  the  chloropurpureochloride.  It  is  not 
dissolved  by  cold  cencentrated  ammonia ;  when  boiled  with  dilute 
ammonia,  it  dissolves,  but  is  not  converted  into  the  roseo-salt.  With 
concentrated  hydrobromic  acid,  a  voluminous  precipitate  of  the  acid 
oxalopurpureo bromide  is  obtained  ;  it  dissolves  in  100  parts  of  cold 
water.  The  solution  has  an  acid  reaction,  gives  a  voluminous  preci- 
pitate with  barium  chloride  and  hydrochloric  acid,  but  is  not  precipi- 
tated by  calcium  acetate.  The  platinochloride  crystallises  in  reddish 
needles,  the  aiirochloride  in  lustrous  red,  rhombic  plates.  The  normal 
sulphate,  [C204(Co5NH3)]2S04,3H20,  crystallises  in  rose-red,  micro- 
scopic needles,  is  sparingly  soluble,  has  a  neutral  reaction,  and  gives 
the  same  compounds  with  sodium  platinochloride  and  sodium  auro- 
chloride  as  the  acid  sulphate.     The  acid  oxalate, 

[C204(C05NH3)]2C304,4C2H204, 

crystallises  in  red,  six-sided  tablets,  the  normal  oxalate  is  a  deep  red 
precipitate  consisting  of  very  small  octahedra,  and  is  quite  insoluble 
in  cold  water.  The  corresponding  iodides,  chlorides^  bromides,  and 
nitrates  are  also  described. 

Tetramine-oxalopurpureocobalt  chloride,  C204!Co(!N'H3)4Cl,  is  ob- 
tained by  heating  the  aquotetramine  chloride  with  oxalic  acid  and 
water  on  the  water  bath.  The  salt,  which  completely  crystallises  out 
on  cooling,  is  washed  with  50  per  cent,  and  then  with  95  per  cent, 
alcohol.  The  crude  aquotetramine  chloride  can  be  employed,  since 
the  praseochloride  which  is  present  is  also  converted  into  tetramine- 
oxalopurpureocobalt  chloride,  and  a  small  quantity  of  pentamine  pur- 
pureochloride  is  converted  into  acid  ^-oxalopurpureocobalt  oxalate, 
which  remains  in  the  mother  liquor.  It  crystallises  in  lustrous, 
carmine  rhombic  tablets,  is  not  converted  into  roseo-salt  when 
boiled  with  ammonia,  dissolves  in  140  parts  of  cold  water  with 
a  carmine  coloration  and  neutral  reaction,  and  when  shaken  with 
freshly  prepared  silver  oxide  yields  a  strongly  alkaline  solution,  con- 
taining tetramine-oxalopurpureocobalt  hydroxide.  This  salt  is  iden- 
tified as  a  tetramime  oxalopurpureo- salt  by  the  following  reactions. 
The  aqueous  solution,  when  treated  with  silver  nitrate,  yields  all  its 
chlorine  as  silver  chloride.  It  is  not  precipitated  by  calcium  acetate 
and  a  small  quantity  of  acetic  acid.  When  dissolved  in  cold  concen- 
trated sulphuric  acid  and  treated  with  concentrated  hydrochloric  acid 
it  is  converted  into  the  praseochloride,  which  is  reconverted  into  the 
original  salt  when  heated  with  oxalic  acid.  The  platinochloride, 
[C204".Co(NH3)4]2PtCl6  +  H2O,  crystallises  in  scarlet  quadratic  tablets, 
and  is  insoluble  in  water  and  alcohol.  The  platinosochloride, 
[C204*.Co(NH3)4]2PtCl4  -f  l^HjO,  the  chloride,  bromide,  sulphatSj  and 
oxalate  are  also  described. 

The^aZ^,  Co04:[Co(NH3)3]-Cl  +  ^HoO,  is  obtained  by  gently  warming 
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the  dichrochloride  with  a  solution  of  oxaUc  acid,  or  by  allowing  the 
dichrochloride  to  remain  in  the  cold  with  a  concentrated  solution  of 
oxalic  acid  in  water  or  dilute  alcohol.  It  is  an  indigo-blue  precipitate 
consisting  of  dichroitic  rhombic  tablets,  and,  when  allowed  to  remain 
under  water  and  exposed  to  light,  dissolves  sparingly  with  a  red 
coloration. 

When  ammonium-diaminecobalt  nitrite,  dissolved  in  hot  water,  is 
heated  with  a  saturated  solution  of  oxalic  acid  for  a  few  minutes  on 
the  water  bath,  nitrogen  and  oxides  of  nitrogen  are  evolved,  and  a 
brown  crystalline  precipitate  is  obtained  which  is  most  probably  a 
double  salt  of  the  composition 

[(N02)2Co(NH3)2-C20j2Co,(NO,)2-Co(NH3)2-Co04-NH4  +  9H2O. 

It  crystallises  in  microscopic  rhombic  tablets,  is  soluble  in  280  parts 
of  cold  water,  and  has  a  neutral  reaction.  When  precipitated  with  a 
luteocobalt  salt,  it  yields  a  salt  of  the  composition 

[C06NH3][C03(N02)6(I^H3)6(C204)3]    +    6H2O. 

When  treated  with  sodium  hydroxide  out  of  contact  with  the  air,  it 
yields  a  greenish-blue  precipitate,  which,  on  warming,  is  converted 
into  red  cobaltous  hydroxide.  The  silver  salt,  with  QHoO,  forms 
brown  crystals  similar  to  the  ammonium  salt,  and  contains  lAg  to 
4Co.  The  luteo-salt  is  precipitated  by  adding  various  soluble 
luteo-cobalt  salts  to  the  cold  saturated  solution  of  the  ammonium- 
cobalt  salt.  It  crystallises  with  6H2O,  and  when  warmed  with  dilute 
nitric  acid  all  the  cobalt  present  as  luteocobalt  is  precipitated  as  luteo- 
cobalt nitrate.  The  cobalt  in  the  luteocobalt  is  to  the  cobalt  in  the 
complex  salt  as  1  :  3. 

Ammonium-din  itrodiaminecohalt  oxalate, 

(N02)2C0(NH3)2'C204-]!^H4    +    H2O, 

is  obtained  by  mixing  a  solution  of  the  ammonium-diamine  nitrite 
with  a  solution  of  oxalic  acid,  both  at  50°.  Nitrogen  and  oxides  of 
nitrogen  are  evolved,  and  the  ammonium-cobalt  salt  is  precipitated  ; 
after  a  time,  more  of  the  ammonium  salt  separates  in  larger 
crystals.  The  mixture  is  filtered,  the  ammonium  salt  washed  out 
of  the  precipitate  with  cold  water,  and  the  solution  mixed  with 
the  filtrate.  The  solution  of  the  ammonium  salt  is  then  preci- 
pitated by  the  addition  of  ammonium  chloride  and  washed  with 
alcohol.  It  crystallises  in  rhombic  prisms,  dissolves  with  a  beau- 
tiful brown  coloration  and  neutral  reaction  in  30  parts  of  cold 
water,  dissolves  without  change  in  dilute  hydrochloric  acid,  and 
yields  with  solutions  of  metallic  salts,  brown  crystalline  precipitates. 
Th-?/ree  acid  is  obtained  by  treating  the  silver  salt  with  hydrochloric 
acid.  It  reacts  strongly  acid,  precipitates  silver  nitrate,  and,  when 
evaporated  over  sulphuric  acid,  is  gradually  decomposed  with  forma- 
tion of  the  ammonium  cobalt  salt.  The  sodium,  silver,  potassium, 
harium,  ammonium-magnesium,  ammonium  cobalt,  and  luteocobalt  salts 
are  described.  E.  C.  R. 

Chromous  Ammonium  Carbonate.   By  Georges  Baug^  (Compt. 
rend.,    1896,    122,     474 — 477). — Chromous    ammonium    carbonate, 
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CrC03,(NH4)2C03  +  H2O,  is  obtained  as  a  yellow,  crystalline  powder 
by  passing  carbonic  anhydride  into  an  ammoniacal  solution  of 
chroraous  acetate,  or  by  boiling  the  solution  with  sodium  carbonate. 
It  is  a  powerful  reducing  agent,  and  alters  rapidly  in  presence  of  air 
and  moisture,  although  comparatively  stable  when  carefully  dried. 
Chlorine  attacks  the  salt  at  a  dull  red  heat,  and  hydrogen  sulphide  at 
a  Bomewhat  lower  temperature  converts  it  into  black,  crystalline 
chromium  sesquisulphide.  In  absence  of  oxygen,  dilute  sulphuric  and 
hydrochloric  acids  dissolve  the  carbonate,  forming  blue  solutions. 

C.  H.  B. 

Preparation  of  Pure  Molybdenum.  By  Ad.  Yandenberghe 
(Zeit.  anorg.  Chem.,  1896,  11,  385 — 396). — An  examination  of  the 
method  for  preparing  pure  molybdenum,  described  by  Berzelius  and 
Debray,  which  consists  in  reducing  the  pure  trioxide  in  a  current  of 
hydrogen,  shows  that  it  is  not  without  errors.  When  platinum 
vessels  are  employed,  the  molybdenum  contains  platinum  and  the 
vessels  are  contaminated  with  molybdenum  ;  when  porcelain  is  em- 
ployed, the  molybdenum  contains  distinct  traces  of  molybdenum 
silicide.  In  order  to  remove  these  traces  of  silicon,  the  product  must 
be  washed  with  hydrofluoric  acid,  hydrochloric  acid,  and  water,  and 
dried  in  a  vacuum.  The  product,  which  contains  traces  of  the  lower 
oxides  of  molybdenum,  cannot  be  purified  by  heating  in  a  current  of 
dry  hydrogen  chloride  ;  after  heating  the  product  at  200°  in  hydrogen 
chloride  and  then  passing  air  through  the  apparatus  until  the  evolved 
gas  showed  no  traces  of  chlorine,  the  molybdenum  was  found  to 
contain  a  distinct  trace  of  chlorine.  A  sample  of  the  molybdenum 
was  then  partially  oxidised  by  heating  in  the  air  and  treated  with 
dry  hydrogen  chloride  at  200°,  when  the  result  showed  that  only  part 
of  the  lower  oxides  are  removed  by  this  method.  When  heated  in 
dry  hydrogen  chloride  at  500 — 600°,  a  reddish  product  is  formed 
which  is  probably  an  oxychloride,  and  small  quantities  of  hydrogen 
are  evolved.  Crystalline  molybdenum  dioxide,  prepared  by  fusing  a 
mixture  of  ammonium  molybdate,  molybdenum  trioxide,  borax,  and 
potassium  carbonate,  is  not  altered  even  when  heated  very  strongly  in 
dry  hydrogen  chloride.  The  results  show  that  by  this  method  of 
purification  only  molybdic  anhydride  and  oxides  of  the  molybdenum 
molybdate  type  are  eliminated. 

The  method  described  by  von  der  Pfordten  (Abstr.,  1884,  965), 
which  consists  in  the  reduction  of  molybdenum  polysulphide  in  a 
current  of  hydrogen  is  only  applicable  when  a  few  centigrams  of  the 
polysulphide  are  employed.  Employing  15  grams  of  the  dry  poly- 
sulphide, the  author  finds  that,  after  heating  for  48  hours  at  a  very 
high  temperature,  the  product  still  contains  traces  of  sulphur. 

The  reduction  of  calcium  molybdate  by  heating  it  with  carbon 
yields  a  product  containing  about  8  per  cent,  of  carbon;  Moissan's 
pure  molybdenum,  prepared  by  heating  molybdenum  oxide  and 
carbon  in  the  electric  furnace,  contains  0'08  to  0*28  per  cent,  of 
impurities. 

The  author  reserves  for  future  communication  the  description  of  a 
method  for  the  preparation  of  chemically  pure  molybdenum. 

E.  C.  R. 
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Action  of  Certain  Gases  on  Heated  Molybdenum.  By  Ai>. 
YA^'DENBERGHE  {Zeit.  anorg.  Ghem.,  1896,  11,  397 — 403). — Pure  dry 
liydrogen  is  without  action  on  finely  divided  molybdenum.  After 
heating  a  sample  for  two  hours  at  the  highest  temperature  of  the 
furnace,  no  alteration  in  weight  could  be  detected,  and  no  formation 
of  water  w^as  observed  when  the  sample  was  further  heated  in  a 
current  of  oxygen.  Pure  dry  nitrogen  is  also  without  action  on 
molybdenum.  When  molybdenum  is  heated  at  200°  in  a  current  of 
pure  dry  carbonic  anhydride,  the  latter  is  reduced  to  carbonic  oxide 
and  the  molybdenum  becomes  covered  with  brown  flakes.  This  is 
probably  a  reversible  reaction  as  expressed  in  the  equation  M0O3  + 
CO  ^  CO2  +  Mo,  for  Muthmann  (Annalen,  238,  123)  states  that 
molybdic  anhydride  is  reduced  by  carbonic  acid  not  only  to  the  lower 
oxides,  but  at  higher  temperatures  to  metallic  molybdenum. 

E.  C.  R. 

Atomic  Weight  of  Tungsten.  By  E.  Robert  Schneider  (J. 
pr.  Chem.,  1896,  [2],\53,  288— 303).— The  author's  determinations  of 
the  atomic  weight  of  tungsten  (/.  pr.  Chem.,  1850,  50,  152)  by  the 
reduction  of  tnngstic  acid  in  hydrogen  and  by  the  oxidation  of 
tungsten  in  the  air,  lead  to  a  mean  value  of  184*12.  Later,  Marchand 
found  184*1,  and  this  w^as  confirmed  by  Dumas.  Recently  Penning- 
ton and  Smith  and  Smith  and  Desi  (Abstr.,  1895,  ii,  230)  have  given 
the  values  184*92  and  184*70  by  the  oxidation  method  and  the  reduc- 
tion method  respectively.  They  account  for  the  fact  that  their 
numbers  are  higher  than  that  formerly  accepted  by  supposing  that 
the  tungstic  acid  previously  used  contained  molybdic  acid.  The 
author  points  out  that  this  is  extremely  improbable  ;  for  if  it  were 
the  cause  of  difference  there  would  have  had  to  be  1  per  cent,  of 
molybdic  acid  present,  an  amount  which  he  could  not  have  over- 
looked. To  assure  himself  of  the  accuracy  of  his  former  work,  he 
has  repeated  the  experiments^  and  as  a  mean  of  three  oxidations  and 
three  reductions,  has  obtained  the  value  184*01,  and  has  satisfied 
himself  as  to  the  absence  of  molybdic  acid.  In  criticising  the  work 
of  Pennington  and  Smith,  the  author  points  out  that  they  have 
neglected  the  sole  means  available  for  the  detection  of  constant 
errors,  namely,  the  use  of  widely  differing  weights  of  the  material 
experimented  with.  Furthermore,  they  ignited  their  tungsten  to  oxide 
in  an  open  crucible  for  10  hours,  and  they  neglected  to  use  a  surface 
counterpoise  while  weighing.  Analogous  errors  underlie  the  work  of 
Smith  and  Desi.  A.  G.  B. 

A  Ne*w  Zirconium  Carbide.  By  Henri  Moissan  and  Lengfield 
(Compi.  rend.,  1896,  122,  651 — 654). — In  order  to  obtain  zirconium 
oxide,  powdered  zircon  is  mixed  with  sugar-carbon,  and  heated  in  a 
carbon  crucible  in  the  electric  furnace  for  10  minutes  with  the  arc 
from  a  current  of  1000  amperes  and  40  volts.  The  greater  part  of 
the  silica  volatilises  and  impure  zirconium  carbide  is  left.  This  is 
heated  in  chlorine,  and  the  mixture  of  zirconium  chloride  with  iron 
and  silicon  chlorides  is  boiled  with  concentrated  hydrochloric  acid, 
and  almost  pure  zirconium  chloride  separates.  After  further  purifi- 
cation, it  is  converted  into  oxide  by  precipitation. 
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Zirconium  carbide,  ZrC,  is  obtained  by  placing  a  mixture  of  the 
oxide  with  sugar-carbon  in  a  carbon  tube  closed  at  one  end  and 
heating  it  in  the  electric  furnace  with  an  arc  from  a  current  of  1000 
amperes  and  50  volts.  It  has  a  grey  colour  and  a  metallic  lustre, 
scratches  quartz  but  not  rubies,  and  is  not  attacked  by  dry  or  moist 
air  even  at  100°.  It  burns  in  fluorine  in  the  cold,  chlorine  at  250°, 
bromine  at  300°,  and  iodine  at  about  400°,  and  it  is  readily  attacked 
by  halogen  hydracids.  At  a  dull  red  heat,  it  burns  brilliantly  in 
oxygen,  and  is  slightly  attacked  by  sulphur  vapour  at  the  same  tem- 
perature. Water,  ammonia,  and  hydrochloric  acid  do  not  attack  the 
carbide  even  when  strongly  heated.  Nitric  and  sulphuric  acids  attack 
it,  and  oxidising  agents  such  as  potassium  chlorate,  nitrate,  or  per- 
manganate, as  well  as  the  hydroxide,  decompose  it  readily,  but  fused 
potassium  cyanide  is  without  action.  C.  H.  B. 

Action  of  Nitric  Peroxide  and  Air  on  Bismuth  Chloride. 
By  V.  Thomas  {Gompt.  rend.,  1896,  122,  611— 613).— On  passing 
dry  nitric  peroxide  over  bismuth  chloride,  also  carefully  dried,  con- 
tained in  a  weighed  flask,  it  is  readily  absorbed,  the  chloride  becoming 
yellow.  The  compound,  BiCl3N02,  is  yellow,  and  is  readily  decom- 
posed by  water  and  moist  air. 

The  action  of  this  gas  at  higher  temperatures  is,  however,  quite 
different,  the  chloride  being  then  oxidised  to  the  oxychloride.  To 
this  oxychloride  the  author  attributes  the  formula  BiOCl,  and  not 
BiaClA.  J.  F.  T. 

Fusibility  of  Platinum  in  a  Wind  Furnace  fed  with 
Carbon.  By  Victor  Meier  {Ber.,  1896,  29,  850— 852).— It  has 
never  previously  been  proved  that  platinum  can  be  fused  by  the  heat 
of  a  wind  furnace  fed  with  carbon,  when  it  is  so  situated  as  to  be 
protected  from  the  gases  produced  by  the  combustion,  and  from 
particles  of  carbon  (Hecht,  Chem.  Zeit.,  1896,  85).  This  was,  however, 
accomplished  by  the  author,  who  enclosed  the  platinum  in  a  cavity  in 
a  piece  of  fire-resisting  clay,  and  exposed  the  whole  to  the  heat  of  a 
wind  furnace  fed  with  retort  graphite.  On  breaking  open  the  mass 
after  the  experiment,  the  platinum  was  found  in  the  form  of  a  sphere, 
whilst  a  piece  of  platinum-iridium  alloy,  containing  25  per  cent,  ol: 
iridium,  which  had  been  placed  in  an  adjoining  cavity  in  the  block, 
was  quite  unaltered  in  shape  and  lustre.  A.  H. 
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Native  Gold  from  Eule,  Bohemia.  By  Franz  Stolha  (Verh. 
k.  k.  geol.  Ueichsaust.,  1893,  64;  from  Bohm.  Zeits.  chem.  Indust., 
1893,  3,  1). — The  native  gold  which  occurs  as  threads,  grains,  and 
scales,  together  with  pyrites,  mispickel  and  stibnite,  in  quartz  and 
calcite  veins  in  the  Archfean  rocks  at  Eule,  Bohemia,  gave  the  fol- 
lowing results  on  analysis. 
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Au.  Ag.  Fe.  Cu. 

91-34        8-42        0-16        0-02 

The  purest  gold  from  this  locality  contains  95*8  per  cent.  Au. 

L.  J.  S. 

Microchemical  Reactions  of  Minerals  of  the  Lamprite 
Group.  By  JoHAXN  Lemberg  (Zeits.  deutsch.  geol.  Ges.,  1894,  46, 
788 — 799). — This  group  includes  opaque,  lustrous  minerals;  those 
treated  of  being  mostly  sulphides,  but  also  arsenic,  arsenolite,  tetra- 
hedrite,  and  pharmacolite.  The  action  of  an  alkaline  bromine  solu- 
tion and  of  a  silver  sulphate  and  sulphuric  acid  solution  on  each  of 
these  minerals,  when  in  polished  sections,  is  described  in  detail ; 
the  variations  in  the  reactions  being  sufficient  to  be  used  for  purposes 
of  discrimination.  With  the  bromine  solution,  some  minerals  are 
dissolved,  others  are  very  slowly  attacked,  whilst  others  are  oxidised. 
With  the  silver  solution,  metallic  silver  or  silver  sulphide,  or  both, 
are  deposited  on  the  minerals.  L.  J.  S. 

Quiroguite,  By  (L.)  Fernandez  Navarro  (Anales  8oc.  Esjpanola 
Hist.  Nat.,  1895,  24,  Actas  96— 100).— This  mineral,  named  after  F. 
Quiroga,  occurs  with  anglesite,  siderite,  and  pyrites,  at  the  mines  San 
Andres,  Georgiana,  Paraiso,  &c.,  in  the  Sierra  Almagrera,  Spain. 
From  the  habit  of  the  pyramidal  crystals  the  system  is  given  as 
tetragonal,  but  some  of  the  measured  angles  agree  closely  with  those 
required  for  cubic  symmetry  ;  and  Schrauf  suggests  that  the  crystals 
are  probably  only  galena,  in  which  eight  of  the  faces  of  a  triakis- 
octahedron  are  developed  to  the  exclusion  of  the  remainder,  thus 
forming  an  acute  square  pyramid.  The  basal  cleavage  is,  however, 
stated  to  be  more  perfect  than  the  two  which  are  perpendicular  to  it; 
and  thermal  conductivity  experiments  are  said  to  support  the  view- 
that  the  mineral  is  tetragonal.  Colour,  lead-grey ;  sp.  gr.  7*22 ;  H  = 
3.     Analysis  by  F.  Soria  gave 


Pb. 

Sb. 

Fe. 

S. 

Ag. 

Total. 

63-89 

9-69 

6-30 

17-51 

trace 

97-39 

From  this  is  deduced  (PbS)3o,(Sb2S3)4,(FeS)ii,  or,  as  pyrites  was 
seen  enclosed  in  the  crystals,  (PbS)23,(Sb2S3)3.  L.  J.  S. 

Composition  of  Bauxites.  By  Francis  Laur  {Trans.  Amer.  Inst. 
Min.  Eng.,  1895,  24,  234 — 242). — Although  the  commercial  bauxites 
vary  considerably  in  composition  and  physical  characters,  it  is  pointed 
out  that  the  alumina  is  fairly  constant  {QQ — 69  per  cent.)  and  that 
the  sum  of  the  variable  constituents,  water,  silica,  and  ferric  oxide,  is 
also  constant  (27  per  cent.) ;  the  various  accessory  constituents 
(titanium,  vanadium,  &c. )  also  showing  a  constant  total  of  3  or  4  per 
cent.  According  as  the  amount  of  the  variable  constituents  vary, 
the  following  types  are  distinguished. 
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Pure  or  hyaline  bauxite AI2O3  +  2H2O  +  accessories. 

Pale  bauxite  of  Yilleveyrac  . .  AI2O3  +  (4H20,iSi02)  + 

Maximal  siliceous  bauxite. .  . .  AI2O3  +  SiOo  +  „ 

Red  bauxite  of  Var AI2O3  +  (iH20,-|Fe203)  +      „ 

Maximal  ferruginous  bauxite.  AI2O3  4-  Fe203  +  ,, 

Mixed  bauxite  of  Baux AI2O2  4-  (^H20,^Si02,^Fe203)  + 

accessories. 

The  hydrate  thus  passing  bypothetically  into  silicate  and  aluminate. 

L.  J.  S. 
Haematite  from  Elba.    By  R.  Rohree  (Tsch.  Min.  Mitth.,  1895, 
15,  184 — 187). — In  the  following  analyses,  the  mineral  was  reduced 
by  hydrogen. 

FesOg.  SiOo.  CaO.  MgO.  Total. 

I.  98-58        0-5i         0-38        073         100-20 

II.  98-63        0-47         0-45         0-74         100-29 

Manganese  and  ferrous  iron  are  absent,  and  there  is  no  loss  on 
ignition.  In  the  same  volume  (p.  68),  E.  A.  Wulfixg  gives  the 
refractive  indices  and  the  sp.  gr.  (5-285)  for  the  same  material. 

L.  J.  S. 

Magnetic  Iron  Hydroxide.  By  H.  Bernhard  Kosmann  (Zeits. 
deutsch.  geol.  6re,s.,  1893,  45,  508 — 509). — Brown  iron  ore,  occurring 
with  chrome  iron  ore  at  Harteberg,  near  Grochau,  in  Silesia,  gave,  on 
analysis, 

FeaOs.  ALO3.         MnOo.       (Co,Ni)0.       CraOa.  CaO.  MgO. 

32-20         17-10         2-00  0-04  0-41         0*03        0-02 

H.O  H2O 

SiOo.  (at  150°).  (on  ignition).  Total. 

36-94  8-01  2-40  99*16 

The  mineral  is  strongly  magnetic,  this  property  being  ascribed  to  a 
"  peculiar  molecular  grouping,"  as  ferrous  oxide  is  absent. 

Li.    J.     S. 

Analyses  of  Bavarian  Minerals,  &c.  By  Adolph  Schwager  and 
C.  WiLHELM  VON  GuMBEL  (Geog7iost.  JahresJi.,  Munchen,  1895,  7,  57 — 
94). — Numerous  analyses  are  given  of  ores,  impure  minerals,  rocks, 
coals,  waters,  lake  muds,  laterite,  loess,  &c.,  mostly  from  Bavarian 
localities.     The  following  are  of  interest. 

Ilmenite. — Large  tables,  surrounded  by  white  leucoxene,  in  a  light- 
coloured  diabase- like  rock  (ieucophyre)  from  Koditz,  in  the  Fichtel- 
gebirge. 

TiOo.  EeOCFeoOs).         MnO.  MgO.  Total. 

46-33  48-85  1-27  184  9829 

Fahlore  (Tennantite) . — Light-coloured,  from  Hiittau,  Salzburg. 

Cu.         Fe.        Zn.        Ni,Co.  S.  As.  Sb.        Total. 

46-65     6-56     071       Oil       28-21     1394    465     100-83 

Orthoclase. — I,  porphyritic,  twinned  crystals,  in  granite,  from 
Ochsenkopf ;  II,  as  lenticular  aggregations  with  quartz  and  chlorite 
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in  phyllite,  from  Rehau ;  III,  wliitisli,  and  IV,  reddish,  in  pegmatite, 
from  Wellerthal ;  all  in  the  Fichtelgebirge. 

Lahradorite. — V,  in  a  gabbro-like  rock,  from  Eschelkamm,  Ober- 
pfalz. 

JDiallage. — VI,  blackish-brown,  with  numerous  dark  lamellate  enclo- 
sures ;  from  the  same  rock  as  V. 

Muscovite. — VII,  large  plates  from  the  pegmatite  of  Wellerthal 
(Nos.  Ill  and  IV). 

HygropJiilite. — VII  [,  white  nodules  in  a  red  clay  slate,  from 
Reuschbach,  Rhenish  Bavaria ;  in  water  it  falls  to  very  fine  scales  ; 
incompletely  dissolved  by  caustic  potash,  probably  owing  to  the  pres- 
ence of  impurities. 


I. 

II. 

III. 

lY. 

V. 

VI. 

YII. 

VIII. 

SiOs.... 

65-50 

64-50 

65-12 

65-04 

53-41 

51-14 

45-28 

56-64 

TiOj.... 

— 

— 

— 

— 

— 

4-01 

— 

— 

AI2O3  •• 

19-82 

19-41 

19-56 

19-23 

29-22 

4-06 

37-59 

26-68 

Fe,0,... 

0-12 

1-49 

0-16 

0-16 

1-27 

7-69 

1-18 

1-68 

FeO.... 

— 

— 

— 

— 

— 

4-01 

— 

— 

MnO . . . 

— 

— 

— 

— 

— 

1-12 

— 

0-12 

CaO.... 

0-11 

0-88 

0-26 

0-22 

12-11 

20-44 

0-09 

0-22 

BaO.... 

0-31 

— 

— 

— 

— 



— 



MgO  ... 

0-07 

0  02 

0-09 

0-09 

0-44 

8-16 

0-17 

0-29 

K2O  ... 

12-64 

13-97 

12-96 

13-25 

0-49 

— 

10-32 

5-33 

Na^O . . . 

1-77 

0-69 

2-16 

1-74 

3-17 

— 

1-20 

0-64 

L080   on 
ignition 
CI 

1  0-32 
0  01 

0-30 

0-32 

0-36 

0-33 

0-35 

4-12 

7-13 

— 

— 

— 

— 

— 

— 

— 

Total. . 

100-67 

101 -26 

100  -63 

100  -09 

100-44 

100-98 

99-95 

98-73 

Sp.  gr. . . 

2-580 

2-572 

to  2 -580 

2-702 

3-251 

2-930 

2-415 
2-554 

&c. 


Analyses  are  also  given  of  sericite. 


chlorites,  analcite,  dopplerite, 
L    J.  S. 


Pyroxene  from  Renfrew.  By  Ernst  A.  Wulfing  (Tsch.  Min. 
Mitth.,  1895,  15,  29— 48).— A  specimen  labelled  "  hedenbergite, 
Renfrew,  New  Jersey,"  is  shown  to  differ  in  its  optical  characters 
from  the  diopside-hedenbergite  series.  There  is  a  strong  dispersion 
of  the  acute  bisectrix,  which  it  is  suggested  may  be  connected  with  the 
presence  of  sesquioxide  bases.  After  separating  the  numerous  brown 
inclosures,  the  mean  of  two  analyses  gave 


SiOo. 

AlA- 

FesOa. 

FeO. 

MnO. 

CaO. 

MgO. 

Total. 

Sp.  gr 

49-94 

4-25 

4-76 

5-15 

0-50 

28-29 

12-54 

100-43 

3-38 

The  small  amount  of  sodium  and  combined  water  present  may 
occur  in  an  acmite  molecule,  which  will  account  for  the  1-44  per  cent, 
of  Si02  in  excess  of  that  required  by  the  formulae  R0,Si02,  and 
RO,R203,Si02.  The  optical  constants  for  light  of  various  wave- 
lengths are  determined  ;  the  extremes  are 
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Extinction  angle 
Lidit.  {t:a).  2Y.  a.  j3.  y. 

B 60°  58'      ■       61°  34'       1-6928       1-6990       17169 

G 59   51  59   12        1-7218       1-7278       17467 

L.  J.  S. 
Albite  from  Crete.     By  C.  Viola  (Tsch.  Min.  Mitth.,  1895,  15, 
135 — 158). — The    colourless,    transparent    crystals    of    albite    from 
Lakous,    Island   of    Crete,    are   of    interest    as    being    almost    pure 

h 


123°  2'. 

The  analysis  by  E.  Mattirolo  gave 


SiOo. 

AloOg. 

Na.O. 

K2O.     Loss  on  ignition. 

Total. 

Sp.  gr. 

68-51 

19-83 

11-74 

0-16            0-15 

100-39 

2-621 

Traces  of  magnesia,  iron,  and  manganese  are  due  to  microscopic 
enclosures  of  chlorite,  which  also,  together  with  commencing  decom- 
position in  places,  accounts  for  the  loss  on  ignition.  L.  J.   S. 

Zoisite  from  Styria.  By  St.  LovriEKOVic  (Mitth.  Ver.  Steiermarh, 
1893,  29,  296 — 306). — In  the  zoisite-amphibolite  and  the  zoisite- 
garnet-amphibolite  of  Deutsch-Landsberg  are  veins  of  zoisite  con- 
taining also  quartz,  hornblende,  and  here  and  there  mica  and  epidote. 
The  needles  of  zoisite  from  these  veins  gave,  on  analysis, 

Loss  on 
SiOo.  CaO.  FeO.  AloOg.        ignition.       Total. 

4205         18-92         6-49        29-97        2-53        99-96 

L.  J.  S. 
Wernerite  (Dipyre)  from  Breno,  [Lombardy.  By  Wilhelm 
Salomon  {Tsch.  Min.  Mitth.,  Ib95,  15,  159— 183).— In  the  Trias 
limestones  around  the  mass  of  igneous  rock  (tonalite)  of  the 
Adamello  Mountains,  are  found  two  varieties  of  scapolite ;  one  occurs 
as  black,  or  dark-green,  regular  prisms,  without  end-faces,  in  more 
or  less  aluminous  limestones,  sp.  gr.  2-668  ;  the  other  as  colourless, 
irregular  prisms,  resembling  tremolite,  in  a  granular  marble ;  sp.  gr. 
2-68.  Analysis  of  the  former,  on  material  separated  by  means  of 
hydrochloric  acid  and  heavy  solutions,  gave 

Loss  on 
SiO^.       ALO3.       iXA.      CaO.     MgO.     L'oO.     N"a20.       ignition.       Total. 

52-74     23-98      0-40      7-43     2-77     1-86    9-00         1-18        99-36 

CI,  SO4,  and  CO2  were  not  determined.  This  gives  the  formula 
3(Ca,Mg,]Sra2,K2)0,2Al203,8Si02,  or  Me^JMa:,  that  is,  the  meionite  and 
marialite  molecules  in  the  proportion  5:7).  The  calclte  enclosures 
are  often  as  elongated  rods  parallel  to  the  vertical  axis  of  the  crystal, 
and  are  mostly  collected  in  the  centre  or  in  zones.  The  mineral, 
which  is  associated  with  magnetite,  pyrites,  pyrrhotite,  muscovite  (?), 
tremolite,  and  wollastonite,  is  confined  to  the  outer  zone  of  meta- 
inorphism,  700 — 1500  metres  from  the  igneous  mass;  the  inner  zone 
containing  garnet,  idocrase,  &c.,  but  no  dipyre. 
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A  summary  is  given  of  the  literature  of  "  dipyre,"  and  from  the 
various  analyses  the  formulae  MeMaa,  MeMao,  MeMa,  and  MejMaT  are 
derived,  thus  showing  that  scapolite  minerals  described  under  this 
name  belong  partly  to  wernerite  (of  Dana),  and  partly  to  mizzonite, 
and  that  the  name  "  dipyre  "  can  only  be  applied  to  crystals  of  a 
certain  habit,  namely,  thin  prisms  which  are  seldom  terminated  and 
are  generally  opaque.  L.  J.  S. 

Moldavite  from  Bohemia.  By  Joseph  Hanamann  (Verh.  h.h. 
geol.  Beiclisanst.^  1894,  194;  from  Bolim.  Zeits.  chem.  Indust.^  1893, 
3,  365). — Moldavite  from  Wittingau  gave,  on  analysis, 

SiO...  AI2O3.         FeO.  MnO.  CaO.  MgO.  KgO. 

81-20        9-65         2-25        O'll         265         180        234 

The  glassy,  transparent  masses  are  gf  a  dark  olive  green,  and  con- 
tain numerous  gas-pores ;  sp.  gr.  2*355,  H  =  7.  It  is  regarded  as  an 
obsidian  (pseudochrysolite)  derived  by  the  metamorphism  of  glassy 
felspar  rich  in  silica.  The  peculiar  puckered  surface  is  taken  to 
show  that  the  masses  are  not  water-worn  pebbles.  (Compare  Abstr., 
1894,  ii,  241.)  L.  J.  S. 

Glauconite  from  Co.  Antrim.  By  A.  Percy  Hoskins  {GeoL 
Mag.,  1895,  [4],  2,  317 — 321). — Dark  green  grains  (rather  less  than 
1  mm.  diameter)  of  glauconite  separated  from  a  calcareous  sandstoue 
in  the  Upper  Greensand  at  Woodburn,  Carrickfergns,  Co.  Antrim, 
gave,  on  analysis, 

SiOs.       AI2O3.     FeaOg.      FeO.        CaO.      MgO.      K^O.     Na«0.    H2O.    Total. 
40-00     13-00     16-81     10-17      1-97      1-97      8-21     2-16     6-19  10048 

Here  the  percentage  of  silica  is  lower  than  usual.  The  variations  in 
composition  of  glauconite  are  discussed.  L.  J.  S. 

Cobalt  in  the  Sands  of  Woluwe-Saint-Lambert.  By  J.  Crocq 
Bull.  Acad.  Belg.,  1894,  [3],  28,  485— 498).— In  the  tertiary  sands  of 
the  parish  of  Woluwe-Saint-Lambert,  near  Brussels,  is  a  blackish  or 
brownish  substance  coating  the  gi-ains  of  sand  ;  the  sand  thus  black- 
ened (with  about  1 — 7  per  cent,  of  the  black  substance)  occurs  as 
spots,  beds,  or  more  often  in  stem-like  forms,  evidently  due  to  the 
infiltration  of  water  from  which  the  black  substance  was  deposited. 
Analysis  I  is  of  the  dark  green  hydrochloric  acid  solution  of  one 
sample  ;  when  this  material  is  boiled  with  sulphuric  acid,  a  purple 
coloured  solution  is  obtained,  showing  the  presence  of  Mn304 ; 
formula,  Fe203  +  2(Mn304,CoO)  +  4H2O,  or  considering  the  iron  to 
be  present  as  admixed  limonite,  (MnO,CoO)  +  MuaOs  +  4H2O. 


FesOg. 

Mn304. 

CoO. 

H2O. 

Total. 

I.  20-952 

41-873 

4-761 

32-379 

99-964 

I.  33-28 

24-63 

2-05 

40-02 

99-98 

Analysis  II  is  of  the  pulverulent  substance  from  another  point  in  the 
district ;  with  this  material  no  purple  coloration  was  obtained  with 
sulphuric  acid  ;  formula,  FczOa   +  (MuaOsjCoO)  -f  4H2O,  or,  elimi- 


MINERALOGICAL  CHEMISTRY.  435 

nating  limonite,  (MnO,CoO)  +  Mn02  +  ^HaO.  Copper,  which  was 
found  by  Ramnieisberg  in  asbolite  from  Kanasdorf,  Thuringia,  is  here 
absent.  L.  J.  S. 

Limestones  of  Sussex  Co.,  New  Jersey.  By  Frank  L.  Nason 
(Amer.  Geol.,  1894,  13,  154 — 164). — Several  analyses  are  given  of  the 
white  crystalline  limestones  in  which  occur  the  franklinite  deposits 
of  Sussex  Co.,  N.J.  They  usually  contain  about  40  per  cent,  of  mag- 
nesium carbonate,  and  thus  approach  true  dolomites ;  when,  however, 
they  are  in  contact  with  the  granite  dykes  there  is  only  a  little  mag- 
nesium carbonate,  but  they  here  contain  chondrodite,  phlogopite, 
tremolite,  and  tourmaline.  Farther  from  the  granite,  these  white 
crystalline  limestones  pass  into  grey  dolomitic  limestones. 

L.  J.  S. 

Limestone  from  Koneprus,  Bohemia.  By  Fra^z  Stolba 
(Verh.  h.k.  geol.  Reichsanst.,  1894,  195  ;  from  Bohm.  Zeits.  chem. 
Indust.,  1893,  3,  336). — Analyses  of  this  Devonian  (/a)  limestone 
show  over  99  per  cent.  CaCOa ;  it  occurs  in  large  masses  of  uniform 
quality,  and  is  the  purest  of  Bohemian  limestones.  L.  J.  S. 

Mineral  Waters  from  Styria.  By  Antox  Fritz  Reibenschuh  (MiUh. 
Ver.  Steiermarl;  1893,  29,  262— 274).— Water  from  the  Semlitsch 
Spring  at  Radein  gave  in  10,000  parts:  K0SO4,  0*12248;  KCl, 
0-02516;  NaCl,  0-03537;  NaHCOg,  0-51914;  CaH2(C03)2,  3-42971; 
MgH2(C03)2,  1-31306 ;  FeHo(C03)o,  0-37031 ;  AI2O3,  0-05371 ;  SiOo, 
0-59744 ;  CO2,  20-65818  =  27-12456,  also  traces  of  strontium  and 
lithium;  sp.gr.  1*0006  at  14°.  Other  waters  from  the  same  reo;ion 
in  S.E.  Styria  are  mentioned.  L.  J.  S. 

Water  from  the  Klebelsberg  Spring,  Ischl.     By  H.  Dietrich 
{Jahrh.  k.h.  geol.  Reichsanst.,  1893,  43,  275— 280).— This  spring  was 
met  in  the  workings  of  the  salt  and  anhydrite  deposits  at  Ischl  in 
Upper   Austria.     Analysis   gave   in    1,000   parts :    K2SO4,    0*04542 
Na^SOi,  0-37191  ;  CaS04,  0-21089  ;  SrSO^,  0-00130 ;  BaS04,  0-00059 
CaC03,  0-01800;  MgCOa,  0-02980;  FeCOg,  0-00391  ;  MgCl^,  0-32526 
NaCl,  4-53387;  LiCl,  0-00694 ;  CaaCPO^a,  0-00184;  Al^O.,,  0-00335 
SiOi,  0-01250  ;  CO2  Tin  bicarbonates)  0-02500;  CO2    (free),   0-04200 
=  5-63258.     Sp.  gr.  1-00526  at  15°.  L.  J.  S. 

Mineral  Water  from  Radein,  Styria.  By  Antox  Fritz  Reibex- 
SCHUH  (Mitth.  Ver.  Steiermark,  1894,  30,  358— 369).— Water  from 
the  Radein  "  Sauerbrunnen  "  gave  in  10,000  parts  :— K2SO4,  3-1124  ; 
Na^SOi,  0-5385;  NaCl,  62939;  NaHCOg,  431778;  LiHCOa,  04973; 
CaHo(C03)2,  5-7473;  MgHsCCOsjs,  3-4991;  FeH2(C03)2,  02386; 
AI2O3,  0-0092;  Si02,  0-2004;  CO2,  30-6210  =  93-9355;  also  traces  of 
phosphoric  acid  and  strontium  ;  sp.  gr.  1-00564  at  15°. 

L.  J.  S. 

Variation  in  Composition  of  Mineral  Waters  at  Different 
Periods.  By  C.  Remiciius  Fresenius  {Jahrh.  Nassau.  Ver.  Naturk.y 
1894,  47,  13 — 23). — Analyses  of  various  mineral  waters  of  Nassau 
made  at  different  periods  are  compared.     Several  analyses  are  quoted 
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of  the  water  of  the  Niederselters  Spring,  the  earliest  being  that  of 
Westrumb  (1794),  and  Fresenius'  own  dating  from  1845  to  1863 ; 
the  maximum  and  minimum  amounts  of  the  constitaents  per  1,000 
parts  of  water  are 


NaCl. 

]S^a.2C0,. 

CaC03,SiOo,  &c. 

Total  solids. 

^laximum  . . 

.      2-3542 

0-8739  • 

0-6719 

3-8407 

Minimum  . . 

.      2-0159 

0-7903 

0-5481 

3-3543 

"The  minima  all  occur  in  Fresenius'  analysis  of  1859,  and  the  maxima 
{except  of  the  Na2C03)  in  his  analysis  of  1861.  Although  there  have 
been  slight  variations  in  the  concentration  and  relative  amounts  of 
the  constituents,  the  character  of  the  water  has  remained  unchanged 
for  a  iocg  period.  It  is  pointed  out  that  after  wet  seasons  the  con- 
centration nas  oeen  greater.  In  other  waters  there  has  been  less 
variation  the  higher  the  temperature,  this  being  due  to  the  water 
being  of  deep-seated  origin,  and  thus  less  liable  to  be  affected  by 
surface  agencies.  Below  is  given  the  ratio  of  the  maximum  (=  100) 
;and  minimum  amounts  of  the  total  solids  in  the  analyses  compared. 

Temperature. 

Niederselters 15-5°  100:87-3 

Kriinchen,  Ems 36-0  100  :  95-9 

Kesselbrunnen,  Ems. .  . .      47-0  100  :  98-9 

Kochbninnen,  Wiesbaden     68*5  100:99-7 

L.  J.  S. 
A  Salt  Lake  in  the  Transvaal.  By  Emil  Cohen  (Tsch.  Min. 
Mitth.,  1895,  15,  1—8,  and  194— 195).— This  small  salt  lake  or  pan, 
situated  to  the  north  of  Pretoria,  lies  in  a  deep  funnel-shaped  depression 
in  granite  ;  besides  rock  salt,  trona  and  some  calcite  occur,  but  no 
gypsum,  although  the  latter  is  abundant  in  the  ordinary  salt  pans  of 
South  Africa,  these  occurring  in  shallow  depressions  in  sedimentary 
rocks.  A  sample  of  the  water  of  sp.  gr.  1*179,  analysed  by  H.  Hop- 
mann,  contained  21-14  per  cent,  of  solids,  consisting  of  NaoCO.-,,  27-25  ; 
NaCl,  7270  ;  Na2S04,  005  per  cent.  ;  also  traces  of  B2O3.  Various 
suggestions  are  made  to  account  for  the  origin  of  this  pan. 

L.  J.  S. 


Physiological    Chemistry. 


Detection  of  Argon  in  the  Air  Bladder  of  Fishes  a  ad 
Physalidse.  By  Th.  Schloesing,  jun.,  and  Jules  Richard  (GompL 
.rend.,  1896,  122,  615 — 617). — An  analysis  of  gas  contained  in  the  air 
bladder  of  different  varieties  of  fish  taken  from  various  depths  is  given 
in  the  following  table. 

Polyprion,     Physaha.        Muraena  Synaphobranchus 

Cernium  Y.  lielena  L.  pinnatus  Gtr. 


Depth..  Surface.  Surface.  88  m.  900  m.           1385  m. 

CO2    ..       2-2  00  6-4  3-1  ^-0     ~3^ 

O    ....  18-8  12-2  73-1  75-1  784      846 

IS-    ....  79-0  87-8  20-5  21-8  21-6       11-8 
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Absorblnf^  the  carbonic  anhydride  and  oxygen,  and  finally  the 
nitrogen,  by  sparking  over  potash,  the  amount  of  the  residual  argOQ 
was  found  to  be  as  follows. 

Physalia.  Murcena.  SjnapLobranchus. 

Argon   1-18  p.  c.         1-85  p.  c.  194  p.  c. 

J.  F.  T. 

Nutrition  of  Prog's  Heart.  By  Arthur  H.  White  (J.  Physiol. ^ 
1S9G,  19,  344 — 355). — Seram  albumin  is  regarded  as  the  only  proper 
nutrient  for  the  frog's  heart.  If  the  heart  is  removed  from  the  body 
and  fed  by  the  usual  perfusion  apparatus,  Avith  a  saline  solution,  a 
stage  is  at  last  reached  when  all  the  blood  is  washed  out  from  its  inter- 
stices ;  and  then  no  stimulus,  or  no  amount  of  feeding,  will  cause  it  to 
contract,  that  is  to  say,  it  cannot  contract  at  the  expense  of  its  own 
substance.  It  is  only  when  it  is  in  this  condition  that  the  test  can  be 
applied  as  to  what  is  really  a  nutrient  fluid.  The  true  nutrients,  that 
is,  those  capable  of  restoring  the  heart,  are  those  which,  like  blood, 
serum,  and  lymph,  contain  both  the  serum  proteids  and  salts. 

W.  D.  H. 

A  New  Hsemoglobinometer.  By  George  Oliver  {Proc.  physiol. 
Soc,  189G,  15 — 16). — The  blood  is  suitably  diluted  and  placed  in  a 
shallow  blood  cell,  where  it  rests  on  a  white  background  made  of  pre- 
cipitated calcium  sulphate. 

It  is  then  compared  with  standard  gradations  arranged  as  a 
number  of  circular  discs  on  a  slab.  The  colours  of  these  have  been 
in  all  cases  matched  by  Lovibond's  colour-standard  glasses.  A  sepa-- 
rate  set  of  standards  is  required  for  candlelight. 

Observations  of  the  blood  cell  and  the  standards  are  made  through 
a  camera.  W.  D.  H. 

Estimation  of  the  Number  of  Blood  Corpuscles.  By  George 
Oliver  {Proc.  physiol.  Soc,  1896,  16). — When  the  long  diameter  of  a 
flattened  tube  filled  with  water  is  directed  towards  a  candle  flame,  a 
transverse  line  of  light  is  seen,  made  up  of  closely  packed,  minute 
images  of  the  flame  produced  by  the  longitudinal  fibrillation  of  the 
glass.  When  a  measure  of  blood  (10  cubic  mm.)  is  washed  into  such 
a  tube  by  Hayem's  or  other  fixing  fluid,  the  illuminated  line  is  shut 
out  of  view,  until,  at  a  certain  degree  of  dilution,  it  can  just  bo 
detected  as  a  faint  streak.  The  amount  of  dilution  is  a  delicate 
indicator  of  the  percentage  of  corpuscles,  and  the  tube  can  be  gradu- 
ated by  comparison  with  an  apparatus  for  counting  the  corpuscles. 

W.  D.  H. 

Coagulation  of  Blood.  By  R.  M.  Hornr  (/.  Physiol,  1896,  19, 
356 — 371). — I'he  soluble  salts  of  calcium,  strontium,  and  barium 
retard  or  prevent  the  coagulation  of  the  blood  Avhen  present  in  the^ 
proportion  of  0*5  per  cent,  and  upwards.  Barium  salts  are  the  most 
powerful  in  this  direction  (025  per  cent,  of  barium  chloride  is  suffi- 
cient), calcium  the  least. 

Calcium  hydroxide  in  saturated  aqueous  solution  does  not  retard, 
strontium  only  slightly  retards,  whilst  barium  hydroxide  is  highly 
effective  in  retarding  blood  coagulation.     This  influence  is  overcome 
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iu  all  cases  by  dilution  with  distilled  water,  or  by  the  addition  of  a 
suitable  amounb  of  potassium  oxalate.  Coagulation  delayed  in  the 
way  described  is  accelerated  by  a  temperature  of  30 — 40^. 

The  chlorides  of  sodium  and  potassium,  added  to  the  extent  of 
0*07  per  cent,  and  upwards,  still  further  retard  the  coagulation  of 
such  mixtures.  '  W.  D.  H. 

Absorption  of  Fluids  from  Connective  Tissue  Spaces.     Bv 

Ernest  H.  Starling  (/.  Physiol,  1896,  19,  812— 326).— Salt  solutions 
isotonic  with  the  blood  plasma  can  be,  and  are,  absorbed  directly  fiom 
the  blood  vessels.  This  statement  probably  holds  good  for  dropsical 
fluids  containing  small  percentages  of  prote'id.  A  backward  filtratio)i 
into  the  vessels  is  mechanically  impossible  in  the  connective  tissue  of 
the  limbs,  of  the  muscles,  and  of  glands  (similar  in  structure  to  the 
submaxillary). 

The  proteids  of  serum  have  an  osmotic  pressure  equal  to  ,30 — 40  mm. 
of  mercury.  Absorption  of  isotonic  salt  solutions  by  the  blood  vessels 
■is  determined  by  this  osmotic  pressure  of  the  serum  proteids.  The 
.same  factor  is  probably  responsible  for  the  absorption  from  the  tissues 
which  ensues  on  any  general  lowering  of  capillary  pressures,  such  as 
artificial  anaemia.  The  proteids  of  the  tissue  fluids,  when  not  used 
up  in  the  tissues  themselves,  are  probably  absorbed  mainly,  if  not 
-exclusively,  by  the  lymphatic  system. 

If  the  term  "molecular  imbibition  "  of  Hamburger  is  replaced  by 
osmotic  pressure  of  the  proteids  of  the  tissues  and  the  blood,  the 
explanation  of  absorption  given  above  is  practically  identical  with 
that  proposed  by  this  observer.  W.  D.  H. 

Extirpation  of  Salivary  Glands.  By  Edward  A.  Schafer  and 
B.  Moore  {Proc.  physiol.  Soc,  1896,  13 — 14). — From  the  result  of  an 
experiment  on  a  dog,  the  conclusion  is  drawn  that  the  salivary  glands 
do  not  exert  any  great  metabolic  influence  apart  from  their  external 
secretion,  as  does  the  pancreas.  W.  D.  H. 

Iron  in  the  Liver  and  Spleen.  B^  Ralph  Stockman  (Brit. 
Med.  /.,  1896,  i,  1077— 1079).— The  liver  contains  a  store  of  iron, 
combined  with  nucleo-proteid  in  various  degrees  of  intimacy.  This 
is  a  reserve  store  which  is  called  on  after  lijemorrhage,  or  when  the 
dietary  is  poor  in  iron.  An  average  dietnry  contains  6  to  11  milli- 
:gr'ams  of  iron,  which  just  about  balances  the  daily  loss.  The  normal 
liver  contains  in  the  mean  008  gram  of  iron  per  lUO  grams  of  the 
dried  organ,  this  number  being  derived  from  analyses  detailed  in  the 
present  research,  together  with  those  made  by  other  observers.  In 
t^eneral  terms,  the  same  is  true  for  the  spleen,  only  as  it  is  impossible 
to  obtain  this  organ  free  from  blood,  it  is  difficult  to  estimate  the 
amount  of  iron  in  the  blood-free  organ  ;  it  is,  however,  less  than  in 
the  liver. 

A  number  of  analyses  are  given  of  livers  and  spleens  from  cases  of 
disease  associated  with  different  forms  of  anaemia ;  in  most,  the 
amount  of  iron  is  considerably  diminished,  although  the  organs  are 
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never  entirely  free  from  the  element.  The  most  striking  exception 
to  this  is  seen  in  cases  of  pernicious  anaemia  where  the  iron  is  in 
excess. 

It  is  held  that  pernicious  anaemia  is  not  a  disease  sui  generis,  bat  a 
manifestation  seen  in  many  fatal  conditions  associated  with  intense 
anaemia.  These  conditions  are,  moreover,  associated  with  the  occur- 
rence of  capillary  haemorrhages  in  many  organs ;  and  it  is  to  these, 
and  not  to  a  special  form  of  blood  destruction,  that  the  excess  of  iron 
in  the  orufans  is  due.  W.  D.  H. 
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Behaviour  of  the  Leguminous  Nodule  Bacteria  towards 
Caustic  Lime.  By  Bruno  Tacke,  and  others  {Mitt.  Ver.  Ford. 
Moorhultur,  1895,  13,  389 — 399). — In  consequence  of  the  failure  of 
soil  inoculation  on  land  to  which  lime  had  been  applied,  as  compared 
with  the  results  obtained  with  marl  (Salfeld,  this  vol.,  ii,  332),  it  was 
decided  to  investigate  the  action  of  lime  on  nodule  bacteria  by  means 
of  pot  experiments.  Two  soils  were  selected,  (1)  a  sandy  soil,  and 
(2)  a  peaty  soil,  of  the  following  composition  (per  cent,  in  dry 
matter) . 


Loss  on 

Fe^O^. 

ignition. 

Mtrogen. 

Ash. 

K2O. 

CaO.     MgO. 

AI2O3. 

P2O.. 

SO3. 

1.     4-43 

0-16 

95-57 

0-05 

0-03     0-02 

0-82 

007 

0-04 

2.  89-73 

1-4-2 

10-27 

007 

0-23     0-20 

0-97 

0-13 

0-31 

The  soils  received  mineral  manures,  with  lime,  15  or  20  grams, 
corresponding  with  about  24  or  32  cwt.  per  acre,  and  with  marl 
respectively;  and  suitable  soil  was  added  for  inoculatitig  for  peas, 
which  were  the  plants  to  be  grown.  Some  pots  were  left  without 
inoculation.  The  results  were  as  follows  :  sandy  soil  Nos.  1 — 4,  peaty 
soil  Nos.  5—10. 


Dry  produce  (grams). 

Nitrogen,  per 
cent. 

Total 
nitrogen 

Corn. 

Straw. 

Total. 

Corn. 

Straw. 

(grams). 

1.  Not  inoculated;  no  lime 

9-62 

22-12 

31-74 

3-79 

2-40 

0-895 

2.     „             „              Hmed. 

12-83 

1  22  01 

34-84 

3-57 

2-03 

0-905 

3.  Inoculated;  no  lime  ..  . 

12  16 

;  24-79 

36  -90 

3-58 

2-44 

1039 

4.             „           limed 

18-59 

1  28-08 

46-67 

3-64 

1  83 

1-190 

5.  Not  inoculated ;  no  lime 

1-31 

3-04 

4-35 

3-56 

1-64 

0-097 

6.     „             „              limed. 

61  86 

67  09 

123-95 

4-16 

1-29 

3  439 

7.  Inoculated;  no  lime  . .. 

3-44 

6-63 

10  07 

3-45 

1-39 

0-211 

8.           „              limed  .... 

f  6  -61 

83-60 

150-21 

4-12 

1-20 

3  -744 

9.  Not  inoculated  ;    marled 

68-26 

82-24 

150-50 

4-25 

1-21 

3-900 

10.  Inoculated;    marled.... 

68-63 

90-34 

158  -97 

4  05 

1-18 

3  845 

31 
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The  roots  of  the  plants  of  pots  1,  2,  5  had  no  nodules;  those  of 
pots  3  and  7  had  verj  few,  whilst  in  pot  7  there  were  three  aj^glome- 
rations  on  one  root.  On  the  roots  of  all  the  other  plants,  nodules  were 
more  or  less  abundant. 

As  regards  the  experiments  in  sandy  soil,  the  results  show  that 
lime,  in  the  larp^e  quantity  applied,  not  only  does  not  injure  the 
nodule  bacteria,  but  considerably  assists  their  development.  This 
is  perhaps  due,  in  part,  to  the  strengthening  of  the  plant  by  the 
presence  of  lime  during  the  period  in  which  the  bacteria  enter  the 
roots.  The  results  obtained  with  peaty  soil  clearly  indicate  the 
necessity  of  an  application  of  lime  in  some  form  to  such  soils. 
The  position  of  the  nodules  in  the  pots  6  and  9  indicated  accidental 
inoculation.  As  in  sandy  soil,  the  application  of  lime  did  not  injure 
the  nodule  bacteria. 

After  the  plants  were  cut,  more  mfneral  manure  was  applied  (pots 
1  to  4),  and  pots  2  and  4  received  a  further  application  of  lime 
(30  grams  each),  corresponding  with  about  48  cwt.  per  acre,  or  three 
times  as  much  as  in  Salfeld's  field  experiments  (loe.  cit),  and  the 
quantity  of  water  given  was  reduced,  so  as  to  amount  to  10  per  cent, 
of  the  dry  soil.  Early  in  August,  field  peas  were  sown.  In  pots  1 
and  3,  the  plants  died,  and  were  re-sown.  The  following  amounts  of 
dry  produce  and  nitrogen  wore  obtained  (in  grams),  including  two 
crops  for  pots  1  and  3. 

Dry  produce.                                                       Nitrogen. 
^ ^  ^ . ^ 

Pot  1.   Pot  2.   Pot  3.     Pot  4.  Pot  1.      Pot  2.      Pot  3.      Pot  4. 

7-24    6-05     5-26     15-76  0  299    0-232     0205     0-573 

The  results  show  that  even  in  very  dry  soil  there  was  no  injury  to 
the  nodule  bacteria  by  the  large  application  of  lime. 

The  results  obtained  in  the  field  (loc.  cit.)  still  remain,  therefore, 
unexplained.     Further  experiments  are  in  progress. 

N.  H.  J.  M. 

Nitrogen  Assimilation  of  some  Papilionaceae.  By  Johann 
BiLLWiLLER  (Inaug.  Diss.,  Bern.,  1895,  50  pp.)- — I"  the  first  series  of 
experiments  described,  lupins,  vetches,  and  peas  were  grown  in  sand 
nearly  free  from  nitrogen,  (1)  with  no  nitrogen  added,  (2)  with 
nitrate,  (3,  4,  5,  and  6)  inoculated  from  pea  nodules,  from  vetch 
nodules,  from  lupin  nodules,  and  with  garden  soil  extract  respectively. 
There  were  also  pots  with  oats  and  with  buckwheat,  with  and  without 
nitrate.  The  necessary  ash  constituents  were  supplied  in  each  case. 
Whilst  the  oats  and  buckwheat  failed  in  absence  of  nitrate,  the  papi- 
lionaceous plants  all  developed  and  grew  well  both  with  and  without 
nitrate,  and  also  in  the  pots  which  had  not  been  inoculated,  owing  to 
the  sand  not  having  been  sterilised.  The  peas  which  received  nitrate 
contained  4*223  per  cent,  of  nitrogen,  the  others  4'318  per  cent. 

In  the  second  series,  there  were  three  pots,  each  with  two  peas  and 
one  vetch ;  the  first  had  nitrate,  the  second  and  third  no  nitrate,  but 
the  second  was  subsequently  inoculated  with  a  single  pea  nodule. 
The  sand  of  all  three  pots  had  been  sterilised.  At  the  end  of  the 
experiment,  it  was  found  that  the  nitrate  pot  had  become  accidentally 
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infected,  the  plants  havin<^   nodules    on   the    roots.     The  following 
amounts  of  produce  were  obtained  (grams). 

Nitrate;  No  nitrate;  !No  nitrate; 

inoculated.  inoculated.  sterilised. 


\_. 


Peas. 

Vetches. 

Beans. 

10-11 

(j-7 

3-68 

6-18 

2  93 

2-98 

4-09 

1-33 

failed 

Peas.  Vetches.  Peas.  Vetches.  Peas.  Vetches. 

16-35  1012  13-5  7-5  1-94  0-65 

The  third  series  was  similar  to  the  second,  and  included  peas, 
vetches,  and  beans,  special  precautions  being  taken  to  avoid  accidental 
infection.  Each  set  comprised  peveral  pots ;  the  average  results  (in 
grams)  were  as  follows. 

Inoculated  ;    without  nitrate* 

Sterilised  ;  with  nitrate 

„  without  nitrate.  . . 

The  sterilised  plants  had  roots  much  more  branched  and  more 
fibrous  than  the  inoculated  plants.  Nodule  formation  was  greatest 
in  positions  were  air  had  access,  as,  for  instance,  near  the  openings  at 
the  bottom  of  the  pots ;  this  is  in  accordance  with  the  fact  that  the 
papilionaceae  grow  chiefly  on  light  soils. 

Experiments  were  made  in  which  the  same  plants  (peas,  vetches, 
and  beans)  were  grown  in  pots  filled  with  rich  soil,  with  and  without 
the  addition  of  calcium  carbonate  (20  per  cent.).  The  following 
average  amounts  of  produce  were  obtained  (in  grams). 

Peas,         Vetches.       Beans. 

With  calcium  carbonate 20-96         8-85         25-68 

Without  calcium  carbonate. .      11-52         7-98         22-50 

The  peas  were  thus  specially  benefited  by  the  application  of  calcium 
-carbonate.  N.  H.  J.  M. 

Effect  of  Chemical  Agents  on  Germination.    By  Wilhelm 

SiGMUND  (Landw.  Versuchs-Stat.,  1896,  47,  1 — 58). — Seeds  of  wheat, 
rye,  barley,  peas,  and  rape  were  kept  for  24  hours  in  various  solutions, 
and  then  left  to  germinate  between  moist  filter  paper.  In  the  case 
of  insoluble,  or  sparingly  soluble,  substances,  the  seeds  were  placed  on 
a  layer  of  the  substance  on  moist  filter  paper.  The  effect  of  the 
vapour  of  volatile  liquids  was  also  studied.  The  exact  conditions  of 
temperature,  &c.,  are  recorded. 

The  chemical  agents  employed  were — elements  (iodine,  sulphur, 
carbon,  zinc,  iron,  and  antimony),  oxides,  peroxides,  acids,  bases,  salts, 
hydrocarbons,  halogen  derivatives,  alcohols  and  ethers,  &c. ;  nitrogen 
compounds  including  hydrogen  cyanide,  potassium  ferro-,  and  ferri- 

*  In  summarising  these  results,  it  is  stated  that  the  greatest  production  of  organic 
substance  was  obtained,  in  each  case,  under  the  influence  of  inoculation  and  with 
nitrogen;  next  without  inoculation,  but  with  nitrate;  and  lastly,  without  in- 
oculation and  without  nitrogen.  The  plan  of  the  experiments,  however,  as  pre- 
viously stated,  was  to  grow  the  plants  (1),  inoculated,  but  without  nitrogen;  (2), 
not  inoculated,  but  with  nitrate  ;  and  (3),  not  inoculated,  and  without  nitrate;  and. 
the  headings  of  the  three  tables  of  results,  from  which  these  numbers  are  taken,  are 
in  accordance  with  this  plan. — N.  H.  J.  M. 
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cjanides,  urea  ;  organic  acids  and  salts,  tannin,  fats,  and  ethereal  oils, 
pyridine,  alkaloids,  substances  resembling  alkaloids  physiologically 
(sulphonal,  tertiary  amylfc  alcohol,  paraldehyde,  antipyrine,  &c.)  ; 
antiseptics,  and  coal-tar  dyes.  There  were  17  series,  comprising  275 
experiments,  including  about  200  different  substances. 

The  results  show  that,  as  regards  acids,  both  mineral  and  organic 
acids  are  injurious,  and  that  strongly  acid  salts  (such  as  hydrogen 
potassium  sulphate)  are  more  injurious  to  germination  than  the 
corresponding  neutral  salts.  The  different  kinds  of  grain,  however, 
resist,  to  some  extent,  the  action  of  acids. 

Free  bases  and  strongly  basic  salts  are  poisonous.  The  neutral 
salts  of  the  alkalis  and  alkaline  earths  are  without  effect,  in  the  case 
of  peas  and  rape  (and  probably  all  LeguminosoB  and  Gruciferce)  when 
the  strength  does  not  exceed  0'5  per  cent.,  and  sometimes  even  beneficial 
up  to  0*3  per  cent.  All  other  salts  are  injurious,  and  generally,  when 
much  less  concentrated. 

Fats  and  ethereal  oils  prevent  the  germination  of  corn,  and  very 
much  retard  peas  and  rape. 

Anaesthetics  and  hydrocarbons  generally  retard  germination,  whilst 
their  vapours  kill  the  seeds.     Peas  are  the  most  resistant. 

Alkaloids  and  similar  (physiologically)  substances  (0"1  per  cent.) 
retard  germination  more  or  less.  Grain,  however,  generally  developed 
normally,  whilst  peas  were  the  most  sensitive.  Grrcater  concentration 
is  injurious.  The  organic  antiseptics  are  all  injurious  in  solutions  of 
more  than  O'l  per  cent. 

Coal-tar  dyes  are  poisonous  in  0*05  per  cent,  solutions.  (Compare 
Jarius,  Abstr.,  1886,  90;  Tautphons,  Bied.  C'en^r.,  9,  351 ;  Nessler, 
ihid.,  12,  125;  Bruttini,  Staz.  Sper.  Agron.,  1894,  27  and  30;  Mosso, 
this  vol.,  ii,  826;  Haselhoff,  Abstr.,  1894,  ii,  208 ;  1896,  ii,  267;  Konig 
and  Haselhoff,  ihid.,  1896,  ii,  210).  N.  H.  J.  M. 

Efifect  of  some  Substances  used  as  Manures  on  Germination. 
By  Claudel  and  J.  Crochetelle  {Ann.  Agron.,lS9&,22,\^\ — 142). 
— Incrustation  of  seeds  is  often  practised  solely  to  facilitate  their  dis- 
semination, although  it  is  frequently  asserted  that  when  lime  or 
nutritive  substances  are  employed,  the  effect  on  germination  is  the 
same  as  steeping.  A  number  of  experiments  were  made  with  the 
view  of  ascertaining  whether  certain  salts,  in  small  quantities,  hinder 
germination,  or  are  beneficial.  In  the  first  series  of  experiments,  now 
described,  the  seeds  were  placed  in  sand  contained  in  flat  dishes,  and 
watered  with  equal  amounts  of  pure  water,  and  of  dilute  solutions  of 
the  various  salts.  The  seeds  selected  were  sanfoin,  lupin,  vetch, 
horse-bean,  pea,  lentil,  lucerne,  colza,  mustard,  flax,  and  wheat.  The 
manurial  substances  were:  potassium  sulphate  and  chloride,  ammo- 
nium sulphate,  ammonium,  potassium,  magnesium,  and  iron  phos- 
phates, phosphoric  acid,  basic  slag,  lime,  chalk,  and  sodium  nitrate. 
The  soluble  compounds  were  used  in  solutions  of  various  strength 
(005,  01,  0*2,  and  0*5  per  cent.),  the  insoluble  compounds  mixed 
with  the  sand.  The  results,  which  are  fully  given  in  tables,  showing 
the  numbers  of  seeds  which  germinated  under  the  different  conditions, 
show  that  the  potassium  salts,  ammonium  sulphate,  sodium  nitrate. 


VEGETABLE   PHYSIOLOGY    AND   AGKIOULTUKE. 


443 


and  superphosphate,  in  the  quantities  applied  were  injurions  to 
gfrmination,  but  not  on  all  the  seeds  equally;  wheat  being  best  able 
to  resist  their  action,  lentils,  lucerne,  and  flax  being  specially  sensitive 
Lime  water  and  basic  phosphates  are  very  favourable  to  gerniination, 
especially  in  the  case  of  leguminous  seeds. 

The  results  of  experiments  on  germination  in  0*05,  0  1,  0'2,  and  0*5 
per  cent,  sulphuric  acid,  showed  that  in  the  most  dilute  of  the  solu- 
tions, clover  and  beet  only  partially  germinate,  colza  not  at  all,  whilst 
vetches,  wheat,  barley,  and  oats  germinate  as  in  water.  In  O'l  per 
cent,  acid,  oats  alone  germinated  completely  (although  late)  ;  of  barley, 
only  40  per  cent,  germinated,  and  of  vetches  one-third.  Wheat,  beet, 
clover,  and  coh^a  did  not  germinate.  In  the  stronger  solutions  (0*2  and 
0'5  per  cent.),  none  of  the  seeds  germinated. 

The  amount  of  acid  produced  during  the  germination  of  different 
seeds  was  next  determined.  The  results  are  expressed  as  sulphuric 
acid  per  cent,  on  the  weight  taken. 


Wheat  (8  days) 0-387 

,.      (well  germinated)  0*558 

Oats  (8  days)    0-186 

Barley 0-285 

Rye 0-300 

Colza 0-443 

Beet 0-325 

Clover 1-612 

Horse-beans 0*139 


Lentil 0-304 

Vetch 0-273 

Pea 0-207 

White  lupin 0-465 

Flax 0-108 

Hemp , 0-124 

Rape 0-713 

Mustard 0-452 

Spurrey 0-279 


The  amount  of  acid  produced  is  thus  very  great,  and  it  is  thought 
that  the  favourable  effect  of  lime,  &c.,  is  due  to  the  neutralisation  of 
the  acids,  and  also  to  the  prevention  of  loss  of  phosphoric  acid  or 
acid  phosphates  liberated  during  germination,  by  forming  insoluble 
phosphates.  To  the  same  cause  may  also  be  attributed  the  benefit 
to  acid  soils  by  liming. 

It  is  concluded  that  an  appropriate  treatment  of  seeds  is  immersion 
in  dilute  liquid  manure  or  incrustation  with  lime. 

K  H.  J.  M. 

Formation  and  Behaviour  of  the  Pentoses  in  Plants  and 
Animals.  By  K.  Goetzb  and  Theodor  Pfeiffee  (Landw.  Versuchs- 
Stat.,  1896,  47,  59 — 93). — Pentoses  are  formed  in  plants  from  the 
commencement  of  their  growth,  and  can  be  utilised  as  a  reserve 
substance  (like  the  true  carbohydrates)  if  assimilation  is  stopped  by 
exclusion  of  light.  The  production  of  pentoses  is  coincident  with 
that  of  cellulose,  and  whether  this  production  has  any  direct  influence 
on  lignification  or  not,  it  is  noteworthy  that  it  probably  always 
accompanies  it. 

The  Graminew  seem  to  be  particularly  rich  in  pentoses,  whilst  the 
Leguminosoe  contain  much  less. 

Pentoses  are  partly  resorbed  and  partly  rejected  by  animals.  In 
experiments  with  sheep,  no  determinable  amount  of  pentoses  was 
found  in  the  urine,  but  the  greater  production  of  hippuric  acid,  after 
the  consumption  of  easily  digested  pentoses,  indicates  that  some  rela- 
tion exists   between  the  two,   and   throws   light   on   the   results  of 
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Henneberg's  metabolism  experiments,  and  on  Meissner  and  Shepard's 
investigations  on  the  production  of  hippuric  acid  in  the  animal 
organism.  N.  H.  J.  M. 

Combustibility  of  Tobacco.  By  Alexander  Cserhati  {J. 
Lmidiu.,  1895,  43,  379 — 458). — Nessler's  statement  that  tobacco  con- 
taining over  0'4  per  cent,  of  chlorine  with  less  than  2*5  per  cent,  of 
potash  will  not  burn  well,  and  the  view  that  the  combustibility  of 
tobacco  depends  mainly  on  the  amounts  of  chlorine  and  potash  it 
contains,  are  erroneous.  The  combustibility  varies  with  the  position 
of  the  leaves  on  the  stem,  the  central  leaves  generally,  but  not  always, 
burning  best.  Different  varieties  of  tobacco  vary  considerably  in 
combustibility,  even  when  grown  under  exactly  the  same  conditions. 
The  Hungarian  varieties  mostly  barn  feebly,  owing  partly  to  the  soils 
and  partly  to  the  climate ;  moisture  and  warmth  are  favourable  to 
combustibility,  which  is  diminished  by  a  dry  climate.  As  regards 
soil,  the  physical  properties  are  of  considerable  importance.  The 
application  of  dung  in  the  spring  is  not  always  so  injurious  to  com- 
bustibility, as  is  frequently  stated.  As  regards  nitrogenous  manur- 
ing, ammonium  sulphate  is  injurious,  whilst  sodium  nitrate  is  not. 
Phosphatic  manures  are  not  usually  injurious,  and  sometimes  increase 
tlie  combustibility.  Potash  is  not  at  all  as  beneficial  as  is  generally 
supposed  ;  it  has,  as  a  rule,  no  effect  in  the  case  of  clay  soils.  Liming 
is  extremely  advantageous  in  increasing  the  combustibility  of  tobacco 
when  the  soil  is  poor  in  lime  (compare  Patterson,  this  vol.,  ii,  211). 

K  H.  J.  M. 

Reduction  of  Nitrates  in  Arable  Soil.  By  Emile  Br^al  {Ann. 
Agron.,  1896,  22,  32 — 87). — In  comparing  the  effects  of  sodium  nitrate 
with  lucerne  (as  green  manure),  bullock's  urine,  and  cow  dung  (all 
<}ontaining  equal  amounts  of  nitrogen),  Wagner  {Journ.  Agric.  Frat., 
1895,  26  Aug.)  found  that  the  most  nitrogenous  crops  were  obtained 
with  the  nitrate.  The  nitrogen  of  the  lucerne  and  of  the  urine  were 
well  utilised  when  used  alone,  but  when  the  urine  and  dung  were 
employed  together  there  was  a  great  loss  of  nitrogen,  which  was 
attributed  to  denitrification  by  ferments.  In  1892,  the  author  showed 
the  presence  of  denitrifying  ferments  in  certain  vegetable  substances, 
notably  in  wheat  straw  (Abstr.,  1892,  1259),  and  evidence  is  now 
given  showing  the  effect  of  denitrification  in  soils. 

Two  lots  of  200  grams  of  good  soil  were  watered  each  with  100  c.c. 
of  well  water,  and  with  the  same  water  containing  denitrifying 
organisms  from  straw.  On  extracting  the  soils  with  equal  amounts 
of  water,  the  following  amounts  of  nitric  nitrogen  were  found : 
with  denitrifying  water  0'008,  with  pure  water  0*143  gram.  These 
amounts  calculated  per  hectare  represent  4  kilos,  and  71'5  kilos, 
respectively  (or  about  3'5  and  64  lbs.  per  acre).  When,  however, 
straw  is  incorporated  with  the  soil,  nitrification  may  be  greatly 
increased,  and  denitrification  more  or  less  checked  (compare  Deherain 
and  Pagnoul,  this  vol.,  ii,  329),  owing  to  the  loosening  of  the  soil 
and  the  consequent  aeration. 

The  effect  of  consolidation  in  inducing  denitrification  was  shown 
by  filling  a  glass  tube,  0*4  metre  long,  with  rich  garden  soil  under- 
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going  vigorous  nitrification.  After  consolidating  the  soil  by  tapping 
the  tube,  150  c.c.  of  water  was  continually  passed  through  the  soil 
and  back  again  for  three  weeks.  The  amount  of  nitrates  in  the 
water  rapidly  diminished,  and  at  the  end  of  the  experiment 
diphenylamine  sulphate  no  longer  gave  a  coloration. 

N.  H.  J.  M. 

Causes  of  Loss  of  Nitrogen  in  Decaying  Organic  Matter, 
especially  Farmyard  and  Liquid  Manure.  By  R.  Buret,  E.  Her- 
FELDT,  and  Albert  Sttttzer  (/.  Landw.^  1895,  43,  1 — 11). — Experi- 
ments were  made  with  the  object  of  ascertaining  how  to  avoid  loss  of 
ammonia  in  manure  by  hindering  volatilisation  of  ammonia  and  by 
controlling  the  action  of  the  bacteria  which  produce  ammonia.  A 
nutritive  solution  was  employed  containing  peptone  (1*0),  urea  (I'O), 
potassium  phosphate  (0*1),  sodium  chloride  (0*1),  magnesium  sulphate 
(0*05  per  cent.),  and  traces  of  calcium  chloride.  In  the  different 
experiments,  this  solution  was  mixed  with  an  equal  volume  of  water 
and  weighed  quantities  of  the  substances  to  be  examined,  namely 
gypsum,  superphosphate  gypsum,  kainite,  and  dicalcium  phosphate ; 
free  phosphoric  acid  was  added  in  a  diluted  condition.  The  experi- 
ments were  made  in  wide  test-tubes  with  20  c.c.  of  liquid,  infected 
with  two  drops  of  liquid  manure,  and  kept  at  30°.  From  these 
infected  "  original  cultivations "  small  quantities  were  taken  out 
(after  1  or  24  hours),  and  added  to  fresh  nutritive  solutions  without 
preservatives.  In  this  manner  it  could  be  seen  whether  the  bacteria 
of  the  original  cultivation  had  been  destroyed.  Corallin-paper  was 
used  to  detect  ammonium  carbonate. 

The  following  conclusions  are  drawn  from  the  results  of  the  experi- 
ments. Gypsum  (2*5  to  10  per  cent.)  is  quite  useless  as  a  preserva- 
tive ;  it  neither  fixed  already  formed  ammonia  nor  sufficiently 
hindered  the  production  of  ammonia  even  when  employed  in  large 
quantities.  Kainite  (2*5  to  10  per  cent.)  hindered  ammonia  produc- 
tion considerably,  but  is  not  an  absolutely  safe  means  of  preventing 
loss.  Dicalcium  phosphate  (2*5  to  10  per  cent.)  is  quite  useless. 
Superphosphate  gypsum  (0*4  to  1  per  cent,  soluble  PaOg)  and  free 
phosphoric  acid  (O'i  to  1  per  cent.)  are  both  very  effective.  It  is  not 
thought  that  phosphoric  acid  has  itself  any  specific  action  on  the 
ammonic  bacteria,  but  that  its  action  is  due  to  its  acid  reaction.  In 
one  hour,  the  phosphoric  acid  killed  the  bacteria,  but  did  not  destroy 
the  spores  ;  in  24  hours,  the  spores  were  also  destroyed  when  more 
than  0*4  percent,  of  the  acid  was  added  (compare  Immendorff,  Abstr., 
1894,  ii,  210).  N.  H.  J.  M. 

Manurial  Effects  of  Magnesium  Compounds  and  of  Iron 
Sulphate.  By  A.  Larbaletrier  and  L.  Malpeaux  {Ann.  Agron., 
1896,  22,  20— 32).— The  alleged  injurious  effect  of  magnesia  on 
plants  seems  to  be  only  correct  in  the  case  of  the  chloride,  other  salts 
probably  being  without  injury  if  lime  and  other  fertilising  con- 
stituents are  present  in  the  soil  (compare  Loew,  Abstr.,  1895, 
ii,  206). 

A  number  of  experiments  are  described  in  which  different  plants 
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were  grown  in  sandy  soil  to  whicli  raagnesiam  carbonate  and 
sulphate  (each  268  lbs.  per  acre)  and  iron  sulphate  (134  lbs.  per 
acre)  respectively  were  applied,  and  there  was  in  each  case  a  fourth 
plot  to  which  nothing  had  been  added.  In  the  case  of  barley,  there  was 
a  slight  increase  of  grain  and  straw  under  the  influence  of  the  magne- 
sium salts  (especially  the  sulphate),  but  the  chief  effect  was  on  the 
weight  of  the  grain,  which  was,  unmanured  46  kilos,  per  hectolitre, 
manured  with  magnesium  carbonate  and  sulphate  49"5  and  50  kilos, 
respectively.  With  regard  to  potatoes,  the  magnesium  sulphate  con- 
.siderably  increased  the  percentage  of  starch.  No  very  definite  con- 
clusions can,  however,  be  drawn  from  this  first  series  of  experiment-:. 
It  is  probable  that  an  application  of  magnesia  to  soils  containing 
0*021  per  cent,  of  magnesia  is  unnecessary.  The  sulphate  seems  to 
be  more  active  than  the  carbonate  ;  moreover,  the  carbonate  is  some- 
what costly,  and,  owing  to  its  lightness,  liable  to  be  lost  by  winds. 
It  is  possible  that  the  application  of  magnesia  along  with  other 
salts  might  be  beneficial  and  remunerative.  Farther  experiments  are 
required.  N.  H.  J.  M. 

Effect  of  Different  Amounts  of  Lime  and  Magnesia  on  the 
Development  of  Pine  Trees.  By  Oscar  Loew  and  Seiroku 
Honda  {Bull.  Coll.  Agric,  Imp.  Univ.,  Tokyo,  1896,  2,378—386).— 
Whilst  calcareous  soils  are  valued  for  agriculture  and  forestry, 
especially  for  pines,  magnesia  may  be  injurious  if  present  in  qufintity 
in  excess  of  that  of  the  lime  (Wolff,  Landw.  Vers uchs- Stat.,  6,  218; 
Raumer  and  Kellerman,  ibid.,  25,  31  ;  and  Loew,  ibid.,  41,  469), 
although  to  a  much  less  extent  when  in  the  form  of  the  sparingly 
soluble  carbonate. 

A  number  of  experiments  were  made  in  which  young  plants  of 
Gryptomeria  japonica,  Thuja  ohtusa,  and  Pinus  deiisiflora  were  planted 
in  pots  containing  sand  (5  kilos.)  which  had  been  thoroughly  extracted 
with  strong  hydrochloric  acid.  The  plants  were  watered  with  a  solu- 
tion containing  K,HP04  (1-0),  KCl  (1-0),  (NH4)oS04  (2-0),  and  FeSO^ 
(0*1  per  cent.),  and  with  varying  amounts  of  (a)  1  per  cent,  calcium 
nitrate  and  (6)  1  per  cent,  magnesium  sulphate  solutions,  thus:  pots  1 
to  4  (A)  50,  45,  25,  and  10  c.c.  of  solution  (a)  ;  pots  2  to  5  (B)  5, 
25,  40,  and  50  c.c,  of  solution  (b)  respectively.  The  results  are  given 
in  detail  in  tables  showing  the  height  of  the  plants  after  the  6rst  and 
second  years,  number  of  branches,  total  weight,  &c.,  and  there  are 
also  photographs  of  the  plants  of  the  two  series. 

The  results  point  to  the  conclusion  that  a  calcareous  soil  is 
favourable  to  the  growth  of  pines  when  the  amount  of  magnesia  is 
relatively  very  small,  but  becomes  less  favourable  when  the  magnesia 
is  in  excess  of  the  lime.  The  effect  of  deficiency  of  lime  is  most 
conspicuous  in  producing  short  needles.  N.  H.  J.  M. 
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Volumetric  Analysis  of  a  Mixture  of  Chlorides,  Hypochlorites, 
and  Chlorates.  By  Adolphe  Cahnot  {Gompt.  rend.,  1896, 122,  449 — 
452). — The  hypochlorite  is  first  estimated  by  means  of  a  standard 
arsenite  solution.  The  liquid  is  then  acidified,  mixed  with  ferrous 
ammonium  sulphate  equal  to  at  least  20  times  the  weight  of  the 
chlorate  supposed  to  be  present,  boiled  out  of  contact  with  air,  and 
gradually  mixed  with  5  c.c.  of  sulphuric  acid  diluted  with  15  c.c.  of 
water.  The  excess  of  ferrous  salt  is  determined  with  permanga- 
nate solution,  and  the  amount  of  chlorate  is  thus  ascertained.  An 
aliquot  part  of  the  liquid  is  mixed  with  a  few  drops  of  ferrous 
sulphate  to  remove  excess  of  permanganate,  an  excess  of  a  standard 
solution  of  silver  nitrate  is  then  added,  and  the  silver  remaining 
in  solution  is  estimated  by  thiocyanate  solution.  The  total  chlorine 
is  thus  determined.  C.  H.  B. 

Analysis  of  a  Mixture  of  Chlorides,  Chlorates,  and  Per- 
chlorates.  By  Adolphe  Carnot  (Compt.  rend.,  1896,  122,  452 — 
454). — The  chloride  may  first  be  estimated  by  means  of  silver 
nitrate  and  thiocyanate  solutions;  the  chlorate  is  then  reduced  by 
means  of  ferrous  sulphate  (preceding  abstract),  and  the  chlorine 
again  determined  in  the  same  way.  The  ferrous  sulphate  does  not 
reduce  perchlorates. 

Another  plan  is  to  estimate  the  chloride  directly  with  silver 
nitrate  solution,  using  an  alkali  arsenate  as  indicator,  and  then 
estimate  the  chlorate  by  means  of  ferrous  sulphate  (loc.  cit.). 

In  order  to  estimate  the  perchlorate  without  loss  by  volatilisation, 
the  solid  substance  is  mixed  with  four  or  five  times  its  weight  of 
well  washed  and  dry  quartz  sand.  This  mixture  is  placed  in  a  plati- 
num crucible  and  covered  with  a  layer  of  the  sand  to  a  depth  of  1  to 
2  cm.  ;  the  crucible  is  then  heated  for  20  or  30  minutes  with  a 
Bunsen  flame  in  such  a  way  that  only  the  bottom  of  the  crucible 
becomes  red  hot.  No  chlorine  is  lost,  and  the  total  chlorine  in  the 
residue  is  estimated  by  means  of  silver  nitrate  solution. 

C.  H.  B. 

Detection  of  Fluorine  in  Beer.  By  J-  Brand  (Chem.  Centr., 
1895,  ii,  906  ;  from  Zeit.  ges.  Brauw.,  18,  317— 319).— One  hundred  c.c. 
of  the  sample  is  rendered  alkaline  with  ammonium  carbonate,  heated 
to  boiling  and  precipitated  with  2 — 3  c.c.  of  a  10  per  cent,  solution  of 
calcium  chloride.  The  precipitate  is  collected  on  a  filter,  slightly 
washed,  and  calcined  in  a  25  c.c.  platinum  crucible,  1  c.c.  of  sulphuric 
acid  is  added,  and  hydrogen  fluoride  tested  for  in  the  well-known 
way  by  its  action  on  glass.  The  heating  is  continued  for  an  hour, 
the  top  of  the  watch-glass  being  cooled  with  ice.  The  presence  of 
001  gram  of  ammonium  fluoride  in  a  litre  of  beer  may  thus  be 
detected.  L.  de  K. 
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New  Process  for  estimating  Sulphur  in  Organic  Com- 
pounds. By  Alexander  von  Asboth  (Chem.  Zeit.,  1895,  19,  2040). 
— The  author's  process  may  be  used  when  the  substance  is  not  too 
volatile.  One  gram  of  the  powdered  sample  is  mixed  in  a  nickel 
crucible  with  10  grams  of  dry  sodium  carbonate  and  5  grams  of 
sodium  peroxide,  and  then  very  gradually  heated  to  complete  fusion. 
The  mass,  after  cooling,  is  dissolved  in  water,  and  the  solution  is  fil- 
tered ;  and  after  acidifying  with  hydrochloric  acid  containing  bromine, 
and  boiling,  the  sulphuric  acid  is  precipitated  with  barium  chloride. 

The  process  is  also  suitable  for  liquids  or  extracts;  these  are 
first  evaporated  with  5  grams  of  sodium  carbonate,  another  5  grams 
of  the  latter  and  5  grams  of  the  peroxide  is  then  added,  and  the 
mixture  is  fused.  L.  de  K. 

Estimation  of  Citrate  Soluble  Phosphoric  acid  in  Basic 
Slags.  By  Paul  Wagner  (Chem.  Zeit.,  1895,  19, 1419— 1421).— Five 
grams  of  tlie  finely  powdered  sample  is  introduced  into  a  special 
half-litre  flask  which  is  filled  up  to  the  mark  with  solution  of  am- 
monium citrate  ;  the  flask  is  then  fixed  in  a  rotating  apparatus 
turning  round  its  axis  30 — 40  times  per  minute.  The  citrate  solu- 
tion is  made  by  dissolving  150  grams  of  pure  citric  acid  in  water, 
adding  a  quantity  of  ammonia  containing  exactly  27"93  grams  of 
NH3,  and  then  making  up  to  1  litre  ;  before  use,  two  volumes  of 
this  liquid  is  diluted  with  three  volumes  of  water. 

After  the  shaking,  the  liquid  is  filtered,  and  50  c.c.  is  mixed  with 
solution  of  ammonium  molybdate,  and  heated  for  10 — 15  minutes  in 
ji  water  bath  at  80 — 95°.  The  molybdate  is  best  prepared  by  dis- 
solving 125  grams  of  the  acid  in  100  c.c.  of  water  and  300  c.c.  of 
8  per  cent,  ammonia  ;  after  adding  400  grams  of  ammonium  nitrate, 
the  mixture  is  made  up  to  a  litre,  poured  into  a  litre  of  nitric  acid 
of  1*19  sp.  gr.,  kept  at  35°  for  24  hours,  and  then  filtered.  The 
yellow  phosphate  precipitate  is  first  washed  with  Avater  containing 

1  per  cent,  of  nitric  acid,  and  then  dissolved  in  100  c.c.  of  cold  2  per 
cent,  ammonia ;  15  c.c.  of  magnesia  mixture  is  now  slowly  added,  and, 
after  two  hours,  the  precipitate  is  collected,  washed  with  ammonia  of 

2  per  cent,  strength,  and  then  treated  as  usual. 

The  author  prepares  the  magnesia  mixture  by  dissolving  110  grams 
of  crystallised  magnesium  chloride  and  140  grams  of  ammonium 
chloride  in  700  c.c.  of  8  per  cent,  ammonia  and  1300  c.c.  of  water. 

L.   DE  K. 

Estimation  of  Arsenic.  By  Rodolphe  Engel  and  J.  Bernard 
{Compt.  rend.,  1896,  122,  390 — .392). — Oxygen  compounds  of  arsenic 
are  completely  reduced  by  hypophosphorous  acid  in  presence  of  con- 
centrated hydrochloric  acid,  and  the  reduced  arsenic  is  attacked  by 
iodine  with  formation  of  arsenious  acid  in  acid  solutions,  and  arsenic 
acid  in  presence  of  alkalis.  The  arsenic  solution  is  concentrated  to 
20 — 40  c.c,  mixed  with  three  times  its  volume  of  hydrochloric  acid 
of  22°  B.,  and  a  large  excess  of  hypophosphorous  acid.  After  remain- 
ing for  about  12  hours  in  a  well  closed  vessel,  the  liquid  is  heated 
gently  on  a  water  bath,  mixed  with  an  equal  volume  of  boiled  and 
still  boiling  water,  filtered,  and  the  precipitate   well   washed  with 
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boiling  water.  The  precipitate  is  then  gradually  mixed  with  a 
decinormal  solution  of  iodine  until  the  liquid  is  no  longer  decolorised, 
after  waiting  for  2  or  3  minutes  ;  50  c.c.  of  water  and  10  c.c.  of  a 
saturated  solution  of  sodium  hydrogen  carbonate  are  then  added,  and 
the  titration  is  completed,  using  starch  as  indicator ;  1  c.c.  of  the 
decinormal  iodine  solution  represents  0'0015  gram  of  arsenic. 

The  analyses  quoted  in  the  paper  indicate  that  the  method  gives 
good  results  in  presence  of  nickel,  cobalt,  manganese,  aluminium,  and 
zinc.  C.  H.  B. 

Estimation  of  Arsenic.  By  E.  J.  Armand  Gautier  (Compt.  rend., 
1896,  122,  426— 427).— The  author  points  out  that  the  method  of 
weighing  the  ring  of  metal  deposited  in  Marsh's  method  is  especially 
applicable  to  the  detection  and  estimation  of  very  small  quantities  of 
arsenic  or  antimony,  and  that  the  results  are  accurate  even  with  so 
little  as  2  milligrams  of  arsenic.  C.  H.  B. 

Volumetric  Estimation  of  Boric  acid.    By  Gunner  Jorgensen 

(Chem.  Centr.,  1895,  ii,  803  ;  from  Nordu-k.  phann.  Tidshr.). — To 
estimate  boric  acid  in  articles  of  food,  milk  for  instance,  100  c.c.  of 
the  sample  is  mixed  with  a  little  sodium  carbonate,  evaporated  to 
dryness,  incinerated,  and  the  ash  dissolved  in  dilute  nitric  acid ;  the 
liquid  is  then  filtered  and  heated  to  expel  carbonic  anhydride.  Aqueous 
soda  is  now  added  until  the  liquid  is  neutral  to  phenolphthalein  ; 
some  glycerol  is  next  added,  and  the  boric  acid  titrated  with  normal 
soda ;  62  grams  of  boric  acid  require  for  neutralisation  1014  c.c.  of 
normal  alkali.  L.  de  K. 

Estimation  of  Carbon  in  Iron.  By  Peipers  {Chem.  Gentr.,  1895, 
ii,  803  ;  from  Osterr.  Zeit.  Berg-Hutt,  34,  477 — 478).— For  the  estima- 
tion there  are  required  two  unglazed  porcelain  slabs,  a  beaker  con- 
taining a  12"5  per  cent,  solution  of  ammonium  cupric  chloride,  and 
six  standard  samples  of  steel  containing  from  0'2 — 1'2  per  cent,  of 
carbon.  Streaks  are  made  on  the  porcelain  slabs  with  the  sample  and 
with  the  standard  samples,  and  they  are  then  immersed  in  the  copper 
solution  for  a  few  minutes.  The  iron  dissolves,  and  only  leaves  the 
carbon  marks,  which  are  then  compared  as  to  their  intensity. 

L.    DE   K. 

A  new  Apparatus  for  estimating  Carbon.  By  F.  WiJsT  (Chem, 
Centr.,  1895,  i,  1189  ;  from  Stahl  u.  Eisen,  15/4,  389—390)  —A  very 
elaborate  apparatus  is  used,  which,  however,  will  reduce  errors  to  a 
minimum.  The  oxidation  of  the  carbon  is  effected  by  boiling  with  sul- 
phuric and  chromic  acids,  and  the  undue  evaporation  of  sulphuric  acid 
is  prevented  by  introducing  into  the  evolution  flask  a  cooling  arrange- 
ment. The  gas  passes  through  a  specially  constructed  (J'^^be  filled 
with  glass  beads  moistened  with  sulphuric  acid  and  then  through  a 
combustion  tube  filled  with  copper  oxide,  and  heated  to  redness  ;  to 
prevent  burning  of  the  rubber  joints,  the  ends  of  the  tube  are  kept 
cold  by  a  special  water-flow  arrangement.  The  carbonic  anhydride  is 
again  dried  by  means  of  glacial  phosphoric  acid,  and  then  absorbed 
in  two  weighed   soda-lime  tubes  containing  also  some  glacial  phos- 
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plioric  acid ;  a  sulphuric  acid  guard  tube  is  provided,  and  also  an 
arrangement  for  drawing  purified  air  through  the  apparatus. 

L.   DE   K. 

Separation  of  Calcium  from  Strontium  and  Barium.     By  J. 

DuPASQuiER  (Bull.  Soc.  Chim.,  1895,  [3],  13,  678— 681).— Calcium  in 
the  form  of  a  soluble  salt,  or  as  the  sulphate,  is  completely  transformed 
into  the  tartrate  on  treatment  with  a  solution  of  an  alkali  hydrogen 
tartrate  containing  a  soluble  sulphate.  The  soluble  salts  of  barium 
and  strontium  are,  however,  under  the  same  conditions  converted  into 
insoluble  sulphates.  The  separation  is,  therefore,  easy,  the  calcium 
tartrate  being  readily  soluble  in  dilute  mineral  acids. 

When  both  calcium,  barium,  and  strontium  are  present,  a  measured 
quantity  of  the  hydrogen  tartrate  and  sulphate  solution  is  added  (the 
quantity  of  sulphate  present  being  known) ;  the  calcium  is  then 
separated  as  above,  and  the  relative  proportions  of  strontium  and 
barium  deduced  from  the  weights  of  the  combined  sulphates  and  the 
quantity  of  unchanged  sulphate  in  the  filtrate.  J.  F.  T. 

Estimation  of  Zinc  in  Dried  Apples.  By  Ludwig  Legler 
{Chem.  Zeit.,  1895,  19,  1763). — Fifty  grams  of  the  sample,  dried  in 
a  porcelain  basin,  is  completely  charred,  and  the  residue  powdered 
and  boiled  with  hydrochloric  acid  ;  after  diluting  and  filtering, 
excess  of  ammonia  is  added  and  the  liquid  diluted  to  a  convenient 
bulk.  An  aliquot  part  of  the  clear  solution  is  then  acidified  with 
acetic  acid,  and  any  zinc  is  precipitated  with  hydrogen  sulphide. 
If,  to  save  time,  the  charred  portion  is  not  filtered  off  before  adding 
tlie  ammonia,  a  slight  correction  for  volume  must  be  made.  The 
author  finds  that  it  generally  occupies  3  c.c.  L.  de  K. 

Estimation  of  Copper  by  precipitating  with  Sodium  Thio- 
sulphate  and  heating  to  Oxide.  By  H.  Nissknson  and  B.  Neu- 
mann {Chem.  Zeit.,  1895,  19,  1591— 1592).— The  authors  have  found 
that  the  cuprous  sulphide  obtained  by  boiling  a  hydrochloric  acid 
solution  of  a  copper  salt  with  sodium  thiosulphate  is  readily  and 
completely  converted  into  oxide  by  ignition  in  a  muffle,  and  recom- 
mend this  process  for  the  commercial  assay  of  copper  ores  and  com- 
pounds. 

Arsenic  comes  down  to  some  extent,  but  is  completely  expelled 
on  ignition.  Cadmium  does  not  interfere.  Large  quantities  of  tin, 
antimony,  lead,  &c.,  must  first  be  removed  by  the  usual  methods. 

L.   DE   K. 

The  Iodide  Assay  for  Copper.  By  Low  (Chem.  Centr.,  1895, 
ii,  64;  from  J^ruj.  Min.  J.,  1895,  9/2). — The  ore  is  dissolved  in  nitric 
acid,  boiled  with  hydrochloric  acid,  and  evaporated  with  sulphuric 
acid;  the  residue  is  then  dissolved  in  water  and  filtered  from  any  lead 
sulphate.  The  copper  in  the  filtrate  is  precipitated  by  boiling  with  a 
sheet  of  aluminium,  washed  by  decantation,  and  dissolved  in  a  few  c.c. 
of  nitric  acid  ;  after  fully  oxidising  any  arsenic  by  means  of  a  little 
potassium  chlorate,  the  liquid  is  boiled,  mixed  with  excess  of  am- 
monia, then  strongly  acidified  with  acetic  acid,  and  the  copper 
titrated,    as  usual,  with  potassium  iodide  and  sodium  thiosulphate. 
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The  latter  solution  is  standardised  by  means  of  metallic  copper,  also 
in  acetic  acid  solution.  L.  de  K. 

Estimation  of  Alum  in  "Wines.  By  Georges  (Bull.  Sec.  Chim., 
1895,  [3],  13,  692  -696).— This  method  depends  on  (1)  the  proper- 
ties of  aluminiui^  gallotannate,  (2)  the  fact  that  natural  red  wines 
and.  those  which  have  been  adulterated  with  alum  behave  differently 
on  the  addition  of  ammonium  acetate  or  of  neutral  sodium  acetate  in 
the  presence  of  a  small  quantity  of  tannin  (from  nut  galls). 

Alluminium  gallotannate  is  precipitated  from  a  solution  of  tannin 
by  means  of  aluminium  acetate  in  the  form  of  a  white,  voluminoun 
precipitate.  It  is  readily  soluble  in  strong  acids ;  dilute  acetic  acid 
is  without  action  on  it;  decinormal  solutions  of  potassium  or  sodium 
hydroxides  dissolve  it  readily  in  the  cold. 

The  necessary  solutions  for  the  estimation  are  (1)  a  solution  of 
tannin  containing  3*40  grams  in  100  c.c.  of  water,  (2)  a  solution  of 
crystalline  neutral  sodium  acetate  containing  24  grams  in  luO  c.c.  of 
A\ater.  20  c  c.  of  the  wine  is  placed  in  a  test-tube,  and  2  c.c.  of  the 
tannin  solution  added;  after  shaking,  3  c.c.  of  the  acetate  solution  is 
poured  into  the  tube.  If,  after  five  minutes,  a  fiocculent  precipitate 
is  formed,  the  wine  is  adulterated  (that  is,  contains  more  than 
O'l  gram  of  alum  per  litre)  ;  if,  however,  the  solution  remains  clear, 
or  becomes  only  slightly  opaque,  the  wine  is  natural. 

If  it  is  required  to  estimate  the  alum  present,  500  c.c.  of  the  wine 
is  taken,  and  a  volume  of  the  solutions  corresponding  with  1  gram 
of  tannin,  and  25  grams  of  sodium  acetate  added  ;  the  precipitate  is 
then  collected,  ignited,  and  weighed  as  alumina.  J.  F.  T. 

Detection  of  Cobalt  by  Nitroso-/:i-naphthol.  By  Michael 
VON  xLiNSKi  (Ghem.  Zeit.,  1895,  19,  1421). — The  test  is  best  carried 
out  by  adding  to  the  solution  to  be  tested  an  acetic  acid  solution  of 
nitroso-/3-naphthol ;  on  heating,  a  voluminous,  dark  red  precipitate  is 
formed.  To  guard  against  the  separation  of  nitroso-/3-naphthol,  which 
ma  J  be  mistaken  by  the  inexperienced  for  the  cobaltic  compound,  the 
author  recommends  adding  an  equal  bulk  of  alcohol. 

Traces  of  cobalt  are  best  detected  by  omitting  the  alcohol  and 
adding  a  cold  aqueous  solution  of  the  reagent.  It  is  necessary  that 
the  cobalt  solution  should  contain  free  hydrochloric  acid,  also  that 
the  reagents  should  be  freshly  prepared.  The  test  works  well  in  the 
presence  of  nickel.  L.  de  K. 

Analysis  of  Tin  Slag.  By  Henry  Bailey  (Chem.  News,  1896, 
73,  88). — Tin  slag  consists  chiefly  of  double  silicate  of  iron  and 
aluminium  with  some  stannous  silicate,  shots  of  metal,  small  quantities 
of  lime,  tungsten,  &o.,  and,  occasionally,  unreduced  stannic  oxide. 
The  iron,  tin,  and  silica  are  usually  estimated,  and  for  this  purpose 
the  following  method  is  suggested  :  2  grams  of  the  finely  pulverised 
slag  is  evaporated  with  10  c.c.  of  fuming  nitric  acid  until  nitrous 
fumes  cease  to  be  evolved  ;  it  is  then  boiled  for  some  time  with  20  c.c. 
of  strong  hydrochloric  acid,  diluted  with  an  equal  bulk  of  water, 
reduced  with  zinc,  filtered,  and  washed.  The  iron  in  the  filtrate  is 
estimated  by  means  of  potassium  dichromate.      The  washed  residue 
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is  warmed  with  10  c.c.  of  hydrochloric  acid  and  a  few  drops  of  nitric 
acid,  to  oxidise  any  tungsten,  diluted,  filtered,  washed  with  boilinj^ 
water,  and  the  warm  filtrate  and  washings  treated  with  hydrogen  sul- 
phide;  it  is  then  left  to  settle  in  a  warm  place,  collected,  washed, 
dried,  ignited,  and  weighed  as  stannic  oxide.  The  silica  is  washed 
with  dilute  ammonia,  subsequently  with  water,  dried,  ignited,  and 
weighed  ;  by  evaporating  and  igniting  the  ammoniacal  washings  in  a 
platinum  dish,  and  weighing  the  tungsten  oxide,  an  idea  of  the 
amonnt  of  tungsten  present  is  obtained.  To  estimate  alumina,  the 
solution  containing  the  iron  and  alumina  is  nearly  neutralised  with 
sodium  carbonate  and  boiled  with  10  grams  of  sodium  thiosulphate 
until  the  odour  of  sulphurous  anhydride  has  disappeared.  The  pre- 
cipitate is  washed,  dried,  ignited,  and  weighed,  and  the  solution  is 
acidified  with  hydrochloric  acid,  boiled  until  free  from  sulphurous 
anhydride,  and  then  titrated  with  standard  dichromate. 

D.  A.  L. 
Testing  Petroleum  by  Fractional  Distillation.  By  Richaho 
KissLiNG  (Chem.  Zeit.,  1895,  19,  1227).— The  author,  in  reply  to 
Engler,  states  that  his  own  apparatus  gives  constant  results,  and 
shows  small  differences  in  the  composition  of  the  samples.  This 
cannot  be  said  of  Engler's  distillation  apparatus.  L.  de  K. 

Detection  of  Paraffin  in  Olive  Oil.  Bv  E.  Carpentier  (Chem. 
Cent)-.,  1895,  ii,  664^ ;  from  Bull.  VAssoc.  Beige  Ghim..,  1895,  75).— 
Saponification  and  agitation  of  the  soap  solution  with  ether  is  imprac- 
ticable, as  a  firm  emulsion  is  obtained.  For  a  quantitative  estimation, 
10  grams  of  the  oil  is  saponified  with  alcoholic  soda,  and  the  solution 
evaporated  to  dryness  at  80 — 90°.  The  residue  is  then  rubbed  with 
sand  and  extracted  in  a  Soxhlet  apparatus  with  light  petroleum. 

If  a  qualitative  test  only  is  desired,  the  soap  solution  is  decomposed 
by  an  acid,  and  the  mixture  of  fatty  acids  and  paraffin  is  filtered  off. 
This  is  then  dissolved  in  alcohol,  carefully  neutralised  with  alcoholic 
potash,  and  diluted  with  water.  If  paraffin  is  present,  the  solution 
will  become  turbid.  L.  de  K. 

Estimation  of  Oil  of  Mustard.  By  Otto  Foerster  (Chem. 
Zeit.,  1895,  19,  2002).— The  author  states  that  his  method  of  esti- 
mating the  sulphur  in  oil  of  mustard  by  means  of  ammonia  and  mer- 
curic oxide,  and  weighing  the  resulting  mercuric  sulphide,  is  prefer- 
able to  the  alkaline  permanganate  process  proposed  by  Schlicht.  It 
is  admitted,  however,  thac  the  results  are  only  approximate. 

L.  i)E  K. 

Assay  of  Glycerol  for  the  Manufacture  of  Dynamite.  By 
Julius  Lewkowitsch  (Chem.  Zeit.,  1895,  19,  1423— 1425).— The 
sample  should  be  fairly  pure,  as  impurities  constitute  a  source  ot: 
danger.  The  sp.  gr.  should  not  be  less  than  1*261  at  15'5°.  Lime, 
magnesia,  and  alumina  should  be  absent.  Chlorine  or  arsenic  should 
not  exceed  a  trace.  Organic  acids  and  other  organic  matter  should 
be  absent. 

A  sample  which  passes  all  these  tests  may  still  be  unfit  for  manu- 
facturing nitroglycerol,  and  a  practical  test  should  therefore  be  made. 
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The  nitro-product  should  readily  and  completely  separate  from  the 
acid,  and  may  then  be  measured.  The  yield  should  be  at  least 
207 — 210  per  cent.  ;  246*7  per  cent,  is  the  theoretical  quantity.  The 
author  gives  a  number  of  precautions  to  be  observed  w^hen  makino^ 
the  practical  test,  which  should  onl}'-  be  attempted  by  an  experienced 
operator.  L.  de  K. 

Estimation  of  Water  in  Raw  Sugars.  By  Jan  W.  Gunxing 
(Ghem.  Gentr.,  1895,  ii,  948;  from  Sucrerie  Beige,  23,  180).— One 
hundred  grams  of  the  sample  of  beetroot  sugar  is  dried  for  five 
hours  at  108°  ;  the  drying  is  attended  with  a  very  slight  decom- 
position, and  about  O'l  per  cent,  of  the  loss  is  caused  by  carbonic 
anhydride  and  traces  of  volatile  bases.  When  drying  raw  cane- 
sugar,  the  fatty  acids  contained  therein  cause  a  slight  inversion  and 
also  partial  destruction  of  the  levulose,  which  also  happens  if  the 
sample  is  heated  out  of  contact  with  oxygen.  L.  de  K. 

Estimation  of  Pentoses  and  Pentosans  by  means  of  the 
Furfnraldehyde  Reaction.  By  A.  Stift  (Ghem.  Gentr.,  1895, 
ii,  67  ;  from  Osterr.-ung.  Zeit.  ZucJcer-Ind.,  24,  290 — 294  ;  compare 
this  vol.,  ii,  79). — The  estimation  of  furfaraldehyde  in  molasses  and 
osmose  waters  is  very  difficult,  on  account  of  the  persistent  foaming 
during  the  distillation  with  hydrochloric  acid,  and  the  incomplete 
precipitation  of  the  distillate  by  phenylhydrazine  acetate. 

The  precipitate  should  be  dried  in  a  vacuum.  Multiplication  by 
2*09  and  1-84  gives  respectively  the  pentose  or  pentosan  number. 

L.   DE   K. 

Behaviour  of  Sugars   towards  Alkaline   Copper   Solution. 

By  JoHAN  G.  C.  T.  Kjeldahl  (Ghem.  Gentr.,  1895,  ii,  665;  from 
Carlsberg.  Lab.  Meddelser.,  1895,  4). — The  author  states  that  the 
quantity  of  copper  precipitated  from  Fehling's  solution  by  glucose  is 
seriously  diminished  by  free  access  of  air.  Experiments  were  made 
with  narrow-necked  flasks,  a  beaker,  a  deep  basin,  and  a  very  flat  dish  ; 
by  using  the  latter,  a  loss  of  nearly  0*02  gram  of  copper  was  caused. 
Trustworthy  results  can  only  be  obtained  by  working  in  a  current  of 
hydrogen. 

The  products  of  oxidation  of  the  sugar  are,  besides  formic  acid, 
glycollic  acid,  glyceric  acid,  trihjdroxy butyric  acid,  arabonic  acid, 
and  gluconic  acid.  It  is  a  curious  fact  that  glucose  and  fructose, 
when  boiled  with  Ost's  copper  solution,  precipitate  about  twice  as 
much  copper  as  from  Fehling's  solution.  L.  de  K. 

Estimation  of  Sugars  by  means  of  Copper-potassium  Carbo- 
nate. By  HERMANN  OsT  {Ghem.  Zeit.,  1895,  19,  1784—1785,  1829— 
1830). — Instead  of  Fehling's  solution,  the  author  uses  a  liquid  pre- 
pared by  dissolving  175  grams  of  copper  sulphate  in  water,  and  pour- 
ing this  slowly  into  a  solution  of  250  grams  of  pure  potassium 
carbonate  and  100  grams  of  potassium  hydrogen  carbonate.  The 
solution  is  then  made  up  to  a  litre.  In  some  cases,  it  is  advisable  to 
reduce  the  amount  of  copper  sulphate  to  3'6  grams.  These  solutions 
are   said  to  keep  better  than  the  Fehling  liquid,  but,   as  they  are 

VOL,  Lxx.  ii.  32 
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reduced  by  much  less  sugar,  the  author's  tables  should  be  consulted. 
These  inclnde  the  reduciug  powers  of  dextrose,  levulose,  maltose,  and 
mixtures  of  invert  and  cane  sugar.  Cane  sugar  is  said  to  be  scarcely 
affected  by  the  new  solution.  If  the  sugar  solution  contains  traces  of 
lead  or  calcium,  these  must  be  first  removed  by  ammonium  oxalate. 

L.   DE    K. 

Behaviour  of  Basic  Lead  Acetate  towards  Sugar  Solutions. 

By  Hanno  Svoboda  (Zeif.  Ver.  Ruhenzucher-Ind.  Deut.  Beichs.,  1896, 
46,  Heft  481).— See  this  vol.,  i,  406. 

Estimation  of  the  Acidity  of  some  Pyroligneous  Products. 

By  AuGUSTE  Scheuker-Kest^ek  (Compt.  rend.,  1896,  122,  619 — 621). 
— Crude  pyrolignic  acid,  made  by  distilling  wood  in  closed  vessels, 
contains,  amongst  other  products,  methylic  acetate  ;  the  quantity  of 
tliis  can  be  ascertained  by  first  titrating  the  solution  with  sodium 
hydroxide  in  the  cold,  then  adding  excess,  and  boiling  for  some  hours. 
On  titrating  back,  the  difference  in  the  two  results  gives  the  quantity 
of  methylic  acetate  and  similar  products  present.  The  author  also 
describes  a  method  of  titration  in  the  presence  of  phenols. 

J.  F.  T. 
Oxalic  acid  and  Putrefaction.  By  Dioscokide  Vitali  (L'Orosi, 
1895,  18,  304 — 307). — The  possible  contingency  that  oxalic  acid  used 
as  a  poison  may  undergo  change  during  the  putrefaction  following 
death  and  thus  escape  detection  does  not  seem  to  have  been  con- 
sidered by  toxicologists.  On  allowing  a  mixture  of  vrater  with 
100  grams  of  meat,  the  white  of  one  egg,  and  2  grams  of  oxalic  acid 
to  remain  for  nine  months,  putrefaction  seemed  to  be  appreciably 
retarded,  but  the  greater  part  of  the  oxalic  acid  could  still  be  detected 
in  the  ordinary  waj.  W.  J.  P. 

Improvement  on  Hiibl's  Chloro-iodine  Process.  By  Wallek 
(Chem.  Zeit.,  1895,19,1786—1787;  1831— 1832).— The  paper  deals 
at  great  length  with  the  theory  of  the  Hiibl's  solution.  As  is  well 
known,  this  reagent  rapidly  deteriorates  in  strength  ;  by  the  author's 
new  way  of  preparing  it,  it  may  be  kept  at  nearly  full  strength  for  two 
months. 

Twenty-five  grams  of  iodine  is  dissolved  in  250  c.c.  of  95  per  cent, 
alcohol,  a  solution  of  25  grams  of  mercuric  chloride  in  200  c.c.  of 
alcohol  is  added,  then  25  grams  of  hydrochloric  acid  of  1*19  sp.  gv.^ 
and  the  whole  is  made  up  with  alcohol  to  500  c.c,  being,  therefore, 
double  the  strength  of  the  ordinary  Hiibl  solution.  L.  de  K. 

Testing  Vegetable  Oils  and  Butter.  By  P.  Levin  (Chem.  Zeif., 
1895,  19,  1832 — 1833). — An  attack  on  Schonvogel's  borax  process. 
Borax  is  of  no  use  for  the  detection  of  vegetable  oils  in  butter,  as  the 
emulsion  will  always  form  if  fatty  acids  are  present.  Rancid  butter, 
when  tested  with  borax  solution,  appears  adulterated,  whilst  some 
vegetable  fats  give  no  emulsion  at  all.  L.  de   K. 

Estimation  of  the  Acetyl  Numbers  of  Lard,  Cotton-seed 
Oil,  and  Tallow.     By  Ed.  Spaeth  {Chem.  Centr.,  1895,  ii,  623;  from 
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Forsch.-Ber.  Lehensm.,  2,  226—227). — The  author  liaa  taken  the 
acetyl  numbers  of  three  kinds  of  lard,  two  specimens  of  cotton-seed 
oil,  and  a  sample  of  tallow,  also  of  a  mixture  of  lard  with  cotton-seed 
oil  and  tallow,  and  has  tabulated  the  results. 

The  conclusion  drawn  is  that  for  the  detection  of  cotton-seed  oil 
the  process  gives  no  better  result  than  the  iodine  absorption  process. 

L.  DE.  K. 

Testing  of  Lard.  By  H.  Vogel  (Ghem.  Gentr.,  1895,  ii,  845  ; 
from  Apoth.  Zeit.,  10,  633 — 634). — Lard  is  often  adulterated  with 
cotton-seed  oil  and  tallow,  and,  with  care,  mixtures  can  be  made  which 
defeat  most  of  the  recognised  tests.  The  best  results  are  obtained  by- 
testing  the  liquid  fatty  acids.  50  c.c.  of  the  sample  is  saponified,  and 
the  fatty  acids  are  dissolved  in  250  grams  of  carbon  bisulphide  and 
8 — 10  grams  of  zinc  oxide.  The  zinc  salts  of  the  solid  fatty  acids 
are  deposited,  and  those  of  the  liquid  acids  remain  in  solution.  The 
carbon  bisulphide  is  distilled  off,  and  the  residue  is  decomposed  with 
hydrochloric  acid.  The  liberated  oleic  acid  is  finally  tested  in  the 
oleorefractometer  at  45°,  when  the  deviation  should  be  —30,  or  it 
may  be  titrated  ;  1  gram  should  neutralise  0*190 — 0191  gram  of 
potassium  hydroxide.  L.  de  K. 

Analysis  of  Lard  and  similar  Fats.    Detection  of  Vegetable 

Oils.  By  Ferdinand  Jean  {Bull.  Soc.  Ghim.,  1895,  [3],  13,  780— 
784). — The  determination  of  the  refractive  index  both  of  the  original 
substance,  and  of  the  liquid  fatty  acids  obtained  from  it,  the  iodine 
absorption  of  the  liquid  fatty  acids,  and  the  quantity  of  potassium 
hydroxide  necessary  to  neutralise  1  gram  of  these  acids,  yield  data 
from  which  the  presence  or  absence  of  vegetable  oils  can  readily  be 
inferred. 

A  refractive  index  less  than  — 12*5°  (at  45°)  for  the  crude  substance, 
and  less  than  —30°  for  the  liquid  fatty  acids  obtained  therefrom, 
together  with  a  quantity  of  potassium  hydroxide  less  than 
0  0190  gram  being  required,  is,  in  the  author's  opinion,  sufficient 
evidence  of  the  presence  of  vegetable  oils.  J.  F.  T. 

Detection  of  Cotton-seed  Oil  in  American  Lards.     By  J 

DgpoNT  {Bull.  Soc.  Ghim.,  1895,  [3],  13,  775— 780).— The  figures 
usually  taken  as  representative  of  a  pure  sample  of  European  lard 
are  the  following:  Index  of  refraction,  — 12'5°;  iodine  absorption, 
59 ;  action  on  silver  nitrate,  none ;  any  figures  higher  than  these 
being  supposed  to  indicate  the  presence  of  cotton-seed  oil. 

The  author  has  determined  the  index  of  refraction  and  the  iodine 
absorption  of  the  following  samples  of  American  lard  : — I,  leaf  lard  ; 
II,  back  lard  ;  III,  belly  lard  ;  IV,  head  lard  ;  V,  foot  lard  ;  VI,  gut 
lard  ;  VII,  rancid  lard  ;  VIII,  sour  lard  ;  IX,  a  sample  taken  at 
hazard  from  the  boilers ;  X,  lard  oil  (Wilcox)  ;  XI,  lard  oil  (John 
Morrell). 

I.         II.      III.     IV.      y.       VI. 

Index  of  refraction. .      -11-5°     -5°     -7°     -7°     -4°     -IP 
I  absorption ...  58  61         62         63        65         60 
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VIT.        VIIT.  IX.         X.         XI. 

Index  of  refraction -7°       -6-5°       -  7°      -1°        0° 

I  absorption 63  64  63         80        82 

The  action  of  the  free  acids  on  silver  nitrate  solution  was  in  every 
case  negative,  Nos.  VII  and  VIII  only  being  somewhat  doubtful. 

It  is,  therefore,  concluded  that  the  figures  usually  taken  as  repre- 
sentative of  a  pure  French  lard  cannot  be  applied  to  samples  of 
American  lard,  owing  to  the  difference  in  race  and  nourisbment  of 
the  animals  and  in  the  mode  of  preparation  of  the  product. 

J.  F.  T. 

Rapid  Estimation  of  Wax-substitute  in  Bees- wax.  By 
GeopxG  Buchxer  {Ghem.  Zeit.,  1895,  19,  1422).— The  well-known 
Hiibl  test  for  wax  may  be  defeated  by  using  a  judiciously  made  mix- 
ture of  stearic  acid  or  resin,  with  stearin,  or  japan-wax  and  paraffin, 
or  ceresin.  These  naixtures,  which  can  be  readily  detected  quali- 
tatively, all  yield  to  alcohol  a  large  amount  of  soluble  matter  of  an 
acid  nature,  whilst  pure  wax  only  gives  a  small  amount  of  cerotic 
acid. 

Five  grams  of  the  suspected  sample  is  boiled  with  100  c.c.  of  80  per 
cent,  alcohol  for  five  minutes.  After  cooling,  the  loss  caused  by 
evaporation  is  carefully  restored  by  adding  more  alcohol,  and  the 
liquid  is  then  filtered.  50  c.c.  of  the  filtrate  is  titrated  with 
N/10  potash,  using  phenolphthale'in  as  indicator.  If  the  calculated 
acidity  number  does  not  exceed  4*1,  the  wax  may  be  considered 
pure ;  any  considerable  excess  may  be  put  down  to  the  presence  of  a 
substitute.  As  the  nature  of  the  latter  is  known  by  a  qualitative 
analysis,  the  amount  may  be  readily  calculated  by  referring  to  the 
author's  tables.  For  instance,  a  mixture  of  stearic  acid,  stearin,  and 
ceresin  which,  by  the  Hiibl  test,  would  appear  to  be  pure  wax,  has  an 
acidity  number  of  21*4;  a  mixture  containing  resin  instead  of  stearic 
acid  has  an  acidity  number  of  22.  L.  de  K. 

Testing  Acetone.  By  Hugo  Schweitzer  and  Emil  E.  Lungwitz 
(Ghem..  Zeit.,  1895,  19,  1384). — To  test  acetone  for  water,  the  authors 
recommend  adding  to  50  c.c.  of  the  sample  50  c.c.  of  light  petroleum 
(boiling  point  40 — 60°).  If  water  is  present,  two  distinct  layers  will 
he  visible.  The  reaction  is  not,  however,  a  quantitative  one,  as  the 
aqueous  layer  does  not  consist  of  pure  water. 

In  the  absence  of  water,  a  perfectly  clear  mixture  is  obtained. 

L.    DE    K. 

Volumetric  Estimation  of  Antipyrine.  By  M.  C.  Schuyten 
{Ghem.  Zeit.,  1895,  19,  1786). — Antipyrine  may  be  titrated  by  adding 
N/SO  iodine  solution  to  an  aqueous  solution  of  O'Ol — 005  gram  of  the 
.sample  in  1000  times  its  weight  of  water,  until  the  liquid  turns  per- 
manently yellow.  The  iodine  should  be  added  slowly,  and  no  more  of 
it  should  be  added  unless  the  yellow  colour  has  completely  disappeared. 
The  reaction  is  finished  if,  after  one  hour,  the  liquid  is  still  visibly 
yellow.  It  is  as  vyell  to  do  a  blank  experiment  side  by  side  with  pure 
water.  Starch  is  not  to  be  recommended  as  indicator  in  this  case. 
1  part  of  iodine  represents  1*45  part  of  antipyrine.  L.  de  K. 
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Reversal  of  the  Double  Refraction  of  Gelatin  producing 
Tissues  by  Various  Reagents.  By  Yictor  von  Ebner  (Monatsh., 
1896, 17, 121 — 125). — The  author  has  previously  shown  that  the  double 
refraction  of  such  colloidal  substances  as  connective  tissue,  cartilage, 
decalcified  bones  and  teeth,  cornea  of  the  eye,  capsule  of  the  crystal- 
line lens,  elastic  tissue,  chitin  and  spongin,  is  reversed,  that  is, 
changed  from  positive  to  negative,  or  vice  versa,  when  the  sub- 
stances are  treated  with  phenol.  Muscle,  horny  tissue,  silk,  cellulose, 
wood,  cork,  starch,  exhibit  no  siich  change.  It  has  also  been  shown 
that  other  phenolic  substances  have  a  similar  power,  but  neither 
inorganic  nor  aliphatic  compounds. 

The  action  of  various  other  organic  compounds  on  longitudinal 
sections  of  decalcified  bone  has  been  studied.  Pure  aniline,  eugenol, 
carvacrol,  orthocresol,  guaiacol,  all  change  the  positive  double  refrac- 
tion to  negative.  Salicylaldehyde  has  the  greatest  action  of  all,  and 
induces  a  negative  double  refraction  far  greater  than  the  original 
positive.  Crotonaldehyde  and  citronelaldehyde,  propaldehyde  and 
isovaleraldehyde,  ethylic  acetoacetate,  geraniol,  menthylic  valerate  and 
bornylic  acetate  have  no  action.  J.  J.  S. 

Argon.  By  Siegfried  Friedlandbr  (Zeit.  physikal.  Chem.,  1896, 
19,  657 — 667). — The  author  has  examined  the  spectrum  of  argon  as 
prepared  by  Guntz's  method  (Abstr.,  1895,  ii,  347),  and  gives  the 
wave-length  and  intensity  in  the  case  of  106  lines  which  he  has 
observed  and  measured.  Of  these,  however,  33  seemed  coincident 
with  mercury,  sodium,  lithium,  nitrogen,  or  hydrogen  lines,  and  these 
disappeared  by  further  sparking,  with  the  exception  of  an  apparent 
N  line  at  I  =  420/i/i,  which  is  hence  probably  a  true  argon  line,  so 
that  74  lines  due  to  argon  still  remain.  By  continuing  the  induction 
sparks  "electric  vaporisation"  of  the  platinum  was  observed,  while 
the  number  and  intensity  of  the  argon  lines  decreased,  and  ultimately 
all  disappeared,  the  D3  helium  line  being  finally  visible  for  a  few 
seconds.  It  hence  appears  that  by  the  continued  action  of  the  electric 
discharge  argon  combines  with  platinum  (compare  Troost  and  Ouvrard, 
this  vol.,  ii,  99).  Helium  also  is  present  in  atmospheric  air,  but 
probably  not  to  a  greater  extent  than  l/10°j  and  it  also  combines 
with  platinum  under  the  above  conditions  (compare  Brauner,  Abstr., 
1895,  ii,  347).  A  list  of  11  almost  coincident  lines  of  helium  and 
argon  is  given,  the  helium  wave-lengths  being  taken  from  Runge 
and  Paschen's  measurements  (this  vol.,  ii,  1).  The  similarity  of  the 
spectra  of  the  two  gases  is,  the  author  considers,  a  probable  indication 
of  their  chemical  similarity,  so  that  argon,  like  helium  (this  vol.,  ii, 
1),  probably  consists  of  two  elements,  a  view  he  considers  further  sap- 
ported  by  the  simultaneous  dual  spectrum  of  argon  (this  vol.,  ii, 
104).  L.  M.  J. 
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Absorption  Spectra  of  Iodine  and  Bromine  Solutions  above 
the  Critical  Temperature  of  the  Solvent.  By  R.  W.  Wood  {Zeit. 
physiJcal.  Chem.,  1896,  19,  689 — 695). — The  absorption  spectrum  of  a 
solution  of  iodine  in  carbon  bisulphide  consists  of  two  bands,  red 
and  violet,  whilst  that  of  gaseous  iodine  consists  of  a  number  of  fine 
lines.  Solutions  of  iodine  in  varying  quantities  of  carbon  bisulphide 
were  heated  in  closed  tubes  to  above  300°,  and  the  concentration  of 
the  iodine  varied  until  the  line  spectra  became  visible,  at  which  point 
the  density  of  the  carbon  bisulphide  vapour  and  concentration  of  the 
iodine  were  calculated.  These  values  being  represented  graphically 
yield  a  curve  consisting  of  two  straight  lines,  but  similar  experiments 
with  bromine  gave  a  curve  concave  to  the  axis  of  bromine  concen- 
tration. The  ratio  of  the  bromine  to  iodine  content  at  similar  sol- 
vent density,  varied  from  6"1  to  9*4,  and  increased  with  the  con- 
centration. The  results  are,  as  the^  author  points  out,  analogous  to 
those  obtained  by  Haunay  and  Hogarth  for  solutions  of  solids,  at 
temperatures  above  the  critical  temperature  of  the  solvent  (Proc. 
Boy.  Soc,  1880,  30,  178  and  484).  L.  M.  J. 

Optical  Superposition  of  Six  Asymmetric  Carbon  Atoms  in 
the  same  Active  Molecule.  By  Philippe  A.  Guye  and  Charles 
GouDET  (Compt.  rend.,  1896,  122,  932 — 934). — Determinations  of  the 
rotatory  powers  of  three  active  amylic  tartrates  con6rm  Walden's 
results,  and  his  conclusion  that  the  total  effect  of  the  four  asymmetric 
carbon  atoms  is  the  algebraic  sum  of  their  separate  effects. 

Consideration  of  the  extended  formula  of  amylic  divaleryltartrate 
shows  that  it  contains  six  asymmetric  carbon  atoms  in  three  pairs. 
If  prepared  (1)  from  constituents  all  of  which  are  inactive  except  the 
amyl  radicle,  the  compound  should  have  the  optical  effect  of  the 
pair  of  asymmetric  carbons  in  the  two  COO'CHMeEt  groups,  sym- 
metrically disposed  at  the  end  of  the  main  chain  ;  if  (2)  from  racemic 
tartaric  acid,  racemic  amylic  alcohol,  and  active  valeric  chloride,  it 
should  have  the  rotatory  power  of  the  central  pair  of  carbons ;  whilst  if 
prepared  (3)  from  active  tartaric  acid,  all  the  other  constituents  being 
inactive,  the  rotatory  power  should  represent  the  effect  of  the  pair  of 
carbons  in  the  other  COO'CHMeEt  groups  disposed  laterally  and 
unsymmetrically  with  respect  to  the  main  chaia.  A  fourth  modifica- 
tion, prepared  from  wholly  active  constituents,  should  have  a  rotatory 
power  equal  to  the  sum  of  the  other  three. 

Molecular  refraction.  Rotatorj 


Ethereal  salt. 

Sp.  gr. 

Observed. 

Calculated. 

power, 

Wd. 

1 

1-0095 

119-84 

12005 

+  2-44 

2 

1-0066 

120-09 

12005 

+  3-48 

3 

1-0172 

11906 

120-05 

+  6-42 

4 

1-0089 

119-96 

120-05 

+  11-32 

It  will  be  seen  that  the  rotatory  power  of  No.  4  is  practically  equal 
to  the  sum  of  the  rotatory  powers  of  the  other  three,  and  this  result 
affords  a  further  and  remarkable  proof  of  the  independence  and  the 
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algebraic  superposition  of  the  optical  effects  of  different  asymmetric 
carbon  atoms  in  one  and  the  same  optically  active  molecule. 

C.  H.  B. 

Rotatory  Dispersion  of  Non-polymerised  Optically  Active 
Liquids.  By  Philippe  A.  Guye  and  Charles  Jordan  (Compt.  rend.^ 
1896,  122,  883 — 886). — As  a  rule,  the  rotatory  power  of  a  substance 
for  different  rays  of  the  spectram  increases  with  the  refrangibility  of 
the  rays ;  this  is  normal  rotatory  dispersion.  With  some  substances, 
however,  the  rotatory  power  may  have  opposite  signs  with  different 
rays,  or,  whilst  retaining  the  same  sign  throughout  the  spectrum,  may 
show  a  maximum  at  some  particular  point ;  either  of  these  cases  is 
abnormal  rotatory  dispersion. 

The  authors  have  measured,  by  Landolt's  method  (Abstr.,  1895,  ii, 
1),  the  rotatory  power  for  different  rays  of  some  13  substances, 
including  a  hydrocarbon,  a  halogen  derivative  of  a  h3'-drocarbon, 
ethereal  salts,  and  amines,  all  of  them  being  free  from  molecular 
polymerisation  as  defined  by  Ramsay  and  Shields.  Tables  are  given 
showing  (1)  the  observed  rotatory  powers  for  red,  yellow,  green, 
blue,  and  violet;  (2)  the  coefficients  of  rotatory  dispersion,  or  the 
ratio  of  the  rotatory  power  for  the  particular  ray  to  the  rotatory 
power  for  red  ;  and  (3)  the  specific  rotatory  power,  the  specific 
dispersion,  and  the  specific  rotatory  dispersion,  the  latter  being  the 
difference  between  the  specific  rotatory  powers  for  red  and  violet 
respectively. 

The  general  conclusions  are :  (1)  the  non-polymerised  optically 
active  liquids  show  only  normal  rotatory  dispersion;  (2)  each  active 
compound  has  its  own  law  of  rotatory  dispersion ;  (3)  the  coefficients 
of  dispersion  in  the  violet  have  no  relation  whatever  to  the  magni- 
tude of  the  rotatory  power ;  (4)  whilst  the  specific  rotatory  dispersion 
is  not  proportional  to  the  specific  rotatory  power,  the  order  of  magni- 
tude of  the  two  quantities  generally  varies  in  the  same  direction ; 
(5)  the  specific  rotatory  dispersion,  like  the  specific  rotatory  power,  is 
a  characteristic  constant  of  a  chemical  compound ;  (6)  there  is  no 
simple  relation  between  the  refractive  effect  on  different  rays  and  the 
rotatory  dispersion.  C.  H.  B. 

Photochemistry  and  Thermophotochemistry.  By  Rodolfo 
Namtas  {Gazzetta,  1896,  26,  i,  35 — 52). — The  author  discusses  at 
length  the  various  chemical  changes  attending  photographic  action. 
Although  light  can  cause  both  endothermic  and  exothermic  reactions 
to  occur,  the  former  only  proceed,  as  a  rule,  to  a  very  slight  extent, 
owing  to  the  reverse  exotliermic  reaction  setting  in  between  the 
decomposition  products.  The  usefulness  of  chemical  sensitisers 
IS  due  to  their  being  able  to  react  exothermally  with  certain  of  the 
decomposition  products,  and  so  facilitate  the  photographic  action.  In 
exothermic  reactions,  the  light  acts  merely  as  an  exciting  agent,  but 
in  endothermic  reactions  it  plays  the  part  of  a  source  of  energy ;  all 
endothermic  photographic  reactions  cease  when  the  light  ceases  to 
act,  and  those  reactions  which  continue  in  the  dark  after  cessation  of 
the  light  action  must  be  exothermic.  W.  J    P. 

38—2 


460  ABSTRACTS  OP  CHEMICAL  PAPERS. 

The  Potential  Difference  between  Gases  and  Liquids.     By 

Frank  B.  Kenrick  (Zeit.  physihal.  Chem.,  1896,  19,  625 — 656). — A 
difference  of  potential  lias  been  proved  to  exist  at  the  surface  of 
separation  of  gases  and  liquids,  and  drops  of  water  falling  through, 
receive,  and  impart  to  the  air  electrical  charges  when  they  reach 
an  obstacle.  The  solution  of  dissociable  compounds  usually  diminishes 
this  effect,  whilst  that  of  organic  compounds  markedly  increases  it. 
The  formation  of  "  double-layers  "  at  the  surface  of  separation  is  the 
cause  usually  assigned  to  these  phenomena.  The  author  has  endea- 
voured to  determine  this  difference  of  potential  in  the  case  of  various 
liquids.  The  paper  contains  details  of  the  method,  the  essential 
principle  of  which  is  the  measurement  of  the  E.M.F.  of  the  chains 
nKCl  I  liquid  1  |  air  |  liquid  2  |  7^KC1,  and  nKGl  \  liquid  1  | 
liquid  2  |  nKCl.  Experiments  were  made  with  solutious  of  hydro- 
chloric, nitric,  and  sulphuric  acids,>and  sodium  sulphate;  formic, 
acetic,  and  butyric  acids,  ethylic  and  amylic  alcohols  ;  ether  and 
ethylic  benzoate.  As  expected,  the  effect  of  the  electrolytes  was 
small,  but  that  of  the  non-electrolytes  was  frequently  very  consider- 
able, whilst  in  most  cases  the  velocity  of  formation  of  the  double 
layer  is  so  great  as  to  be  independent  of  the  velocity  of  formation  of 
the  liquid  surface.  The  absolute  potential  differences  were  calculated 
on  the  assumption  that  between  air  and  a  0*011  per  cent,  solution  of 
sodium  chloride,  no  difference  of  potential  exists,  Lenard  having 
found  that  when  drops  of  this  solution  fall  npon  an  obstacle  no  electric 
charges  are  produced.  Curves  are  given  with  E.M.F.  ordinates  and 
concentration  abscissae,  the  character  of  the  curves  being  very  similar 
to  those  in  which  the  ordinates  represent  the  lowering  of  the  surface 
tension  of  water.  Experiments  were  also  made  in  which  illumi- 
nating gas  replaced  air,  but  this  substitution  appeared  to  have  little, 
if  any,  effect  on  the  potential  differences.  L.  M.  J. 

Catalytic  Action  of  Nitrous  acid  and  the  Potential  of  Nitric 
acid.  By  Rudolf  Ihle  (Zeit.  physikal  Chem.,  1896,  19,  577—591). 
— If  the  oxidation  of  the  hydrogen  ions  in  the  case  of  a  Grove's  cell 
is  not  sufficiently  rapid,  polarisation  occurs,  and  the  E.M.F.  falls 
considerably.  This  oxidation  velocity  is  largely  dependent  on  the 
concentration  of  the  acid,  and  is  increased  by  the  addition  of  small  quan- 
tities of  nitrous  acid.  Thus,  although  polarisation  with  a  pure  acid 
occurred  when  the  concentration  was  35  per  cent.,  by  the  addition  of  5 
drops  of  a  nitrite  solution  the  acid  could  be  further  diluted  to  20  per 
pent,  without  any  polarisation.  Owing  to  this  action  of  nitrous  acid, 
urea  and  strong  oxidising  agents,  suchas  potassium  permanganate,  have 
a  retarding  effect  on  the  oxidation  velocity,  which  may  further  be  in- 
creased by  some  reducing  agents.  The  potential  of  the  nitric  acid  in- 
creases with  the  concentration,  the  values  1'23  volt  at  6  percent.,  and 
1.52  volt  at  95'5  per  cent,  being  obtained.  Nitrous  acid,  however, 
lowers  the  potential,  and  its  effect  in  this  respect  was  found  to  be  a 
logarithmic  function  of  its  concentration.  The  potential  of  nitrous  acid 
itself  was  found  to  be  lower  than  that  of  nitric  acid.  L.  M.  J. 

Polarisation  and  Resistance  of  a  Galvanic  Cell.  By  Franz 
STREiNTZ'(^mi,P%s.  Chem.,  1896,  [2],  57,  711— 730).— In  any  closed 
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circuit  containing  a  galvanic  cell  and  a  voltameter,  it  is  impossible 
to  obtain  any  method  for  determining  the  polarisation  during  the 
course  of  electrolysis.  For,  as  the  author  shows,  not  only  is  the 
electromotive  force  a  function  of  the  strength  of  the  current,  but 
the  resistance  also  changes  with  this,  or  rather  with  the  density  of 
the  current  on  the  electrodes.  H.  C. 

Measurement  of  the  Electrochemical  Forces  of  Accumu- 
lators.  By  Paul  Schoop  (Chem.  Centr.,  1895,  i,  521 ;  from  Zeit. 
Electrotechn.  u.  Electrochemie,  1894,  234 — 243). — Attention  is  called 
to  the  present  method  of  estimating  the  efficiency  of  accumulators 
only  from  the  ratio  of  the  charge  given  to  that  obtained  from  the  cell, 
and  it  is  pointed  out  that  this  does  not  afford  a  criterion  of  the  suit- 
ability of  the  different  types  of  accamulator  for  special  purposes. 
The  durability  is  never  determined,  but  merely  deduced  from  prac- 
tical experience.  In  measurements  of  the  efficiency  and  durability, 
attention  should  be  simultaneously  directed  to  the  seven  principal 
parts  of  any  secondary  cell,  the  active  material  of  the  positive  and 
that  of  the  negative  plate,  the  materials  of  the  plates  themselves,  the 
electrolyte,  the  insulation  between  the  electrodes,  the  containing 
vessel.  The  author  gives  an  account  of  experiments  on  accumulators 
in  which  these  different  points  are  taken  into  consideration,  and  shows 
that  they  afford  data  for  estimating  the  suitability  of  secondary  cells 
for  different  purposes.  An  improved  form  of  cell  is  described,  in 
which,  by  means  of  a  special  arrangement  of  the  plates,  a  continual 
circulation  of  the  electrolyte  is  rendered  possible.  H.  C. 

Electromotive  Force  and  Partition  Equilibrium.  By  Robert 
Luther  {Ztit.  physikal.  Chem.,  1896,  19,  529 — 571). — The  author 
deduces  theoretically  the  conclasion  that  electric  cells  consisting  of 
different  solutions  in  equilibrium  with  the  same  solution  (for  example, 
saturated  solutions  in  different  solvents)  should  possess  an  E.M.F. 
independent  of  the  nature  of  the  second  solvent.  This  is  proved  in 
the  case  of  the  chains  Hg  |  HgSOi  |  saturated  ZnSOi  |  Zn,  Hg  | 
HgSOi  I  saturated  CdSO^  |  Cd,  and  Hg  |  HgS04  |  saturated  CuSO* 
I  Cu,  the  solvents  being  methylic  and  ethylic  alcohols  at  different  con- 
centration. For  the  zinc  chain,  the  E.M.F.  was  found  to  be  1*423, 
the  other  metals  yielding  the  values  1*057  and  0*358,  and  the  result 
was  practically  independent  of  the  temperature.  By  a  similar  series 
of  experiments  with  N/10  and  N/100  solutions,  curves  were  obtained 
for  E.M.F, /alcoholic  content,  from  which,  by  the  close  coincidence  of 
the  methylic  and  ethylic  alcohol  curves,  it  appears  that  solutions  in 
these  solvents  of  equal  concentration  are  appoximately  in  equilibrium. 
From  the  curves  may  also  be  found  the  alcoholic  content  of  a  saturated 
solution  required  to  be  in  equilibrium  with  a  definite  aqueous  solution. 
The  difference  of  potential  for  Hg  |  HgSOi  in  aqueous  alcohol  was 
determined  by  the  aid  of  a  capillary  electrometer  at  different  alcoholic 
(methylic  and  ethylic)  content,  and  hence  the  author  obtains  the 
values  for  Zn  [  ZnS04,  Cd  |  CdSO^,  and  Cu  |  CUSO4.  The  +  poten- 
tial difference  falls  rapidly  with  increasing  alcoholic  concentration, 
hence  indicating  that  the  dissociation  decreases  more  rapidly  than 
the  solution  tension  of  the  metal.     The  differences  of  potential  be- 
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tween  tlie  aqneous  and  alcoholic  solutions  (N/10  and  N/100)  are  also 
calculated,  the  values  being  independent  of  the  concentration  and  of 
the  nature  of  the  kation.  This  potential  difference,  as  well  as  the  altera- 
tion of  the  potential  difference,  metal  |  electrolyte,  is  greater  for  the 
solvent  possessing  the  smaller  dielectric  constant,  namely,  ethylic 
alcohol.  L.  M.  J. 

Use  for  Laboratory  Purposes  of  the  Electric  Arc  from  the  Low 
Potential  Alternating  Current.  By  Milo  S.  Walker  (Amer.  Chem. 
/.,  1896,  18,  823— 328).— The  author  suggests,  for  high  temperature 
experiments,  the  use  of  an  electric  arc  obtained  from  an  alternating 
current  of  low  potential  (about  50  volts  and  1 — 5  amperes),  the  current 
being  regulated  by  means  of  a  rheostat  capable  of  transmitting  12 
amperes.  Such  an  arc  may  be  used  for  the  following  purposes  :  (1) 
To  show  the  effect  of  high  temperatures  on  substances  which  are 
"  non- volatile  "  or  fusible  only  with  difficulty.  (2)  For  reducing 
metallic  oxides.  (3)  As  a  partial  substitute  for  the  blowpipe  in 
qualitative  analysis.  (4)  For  the  synthetic  production  of  some 
carbon  compounds  from  their  elemeuts. 

The  compound  experimented  on  is  conveniently  retained  in  a  conical 
cavity  in  the  lower  carbon,  and  the  author  further  suggests  that, 
where  the  object  of  the  experiment  is  the  reduction  of  oxides,  a  tube 
of  carbon  be  used  in  place  of  the  common  rod-form  of  the  upper  car- 
bon ;  in  such  a  case,  a  stream  of  hydrogen  or  coal-gas,  passed  through 
the  central  core  while  the  metal  is  cooling,  will  effectually  prevent 
reoxidation.  A.  L. 


Conductivity  of  Yttrium  Sulphate.  By  Harry  C.  Jones  and 
Charles  R.  Allen  {Amer.  Chem.  J.,  1896,  18,  321— 323).— The 
molecular  conductivity  of  yttrium  sulphate  in  solutions  of  varying 
degrees  of  concentration  was  determined  with  the  aid  of  the  Kohl- 
rausch  apparatus.  The  results  are  given  in  the  following  table, 
where  v  =  number  of  litres  of  solution  containing  a  ^  gram-molecule 
of  the  sulphate,  and  /Hi,  =  corresponding  molecular  conductivity. 


V. 

M»'. 

V. 

fMu. 

6-49 

23-2 

1161 -44 

102-6 

12-98 

27-8 

3322  -88 

123-8 

25-96 

32-5 

6645  -76 

]52-6 

51-92 

38-5 

13291-52 

192-9 

103 -84 

36-9* 

26583 -00 

240-7 

207  -68 

54-0 

53166  -00 

333-3 

415-36 

66-6 

106332 -00 

601-1 

830  -72 

78-8 

A.  L. 
Conductivity   of   Solutions    of   Acetylene    in   Water.     By 
Harry  C.  Jones  and  Charles  R.  Allen  (Amer.  Chem.  /.,  1896,  18, 
375 — 377). — The  acetylene  was  prepared  by  heating  cuprous  acetylide 

*  This  is  probably  a  misprint  for  46*9  (Abstractor). 
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with  a  solution  of  potassium  cyanide.  The  strength  of  the  solution 
was  ascertained  withia  two  or  three  minutes  of  the  measurement  of 
conductivity  at  0°  by  drawing  off  a  known  volume  in  a  pipette, 
adding  a  N/10  solution  of  silver  nitrate  and  an  exactly  equivalent 
quantity  of  potassium  chloride,  and  then  titrating  the  excess  of 
potassium  chloride  by  means  of  silver  nitrate,  potassium  chromate 
being  used  as  an  indicator. 

In  the  table,  v  =  volumes  in  litres,  which  contains  ^  gram-molecule 
of  acetylene,  jbtp  =  molecular  conductivities  at  the  volumes  v. 


417 

290 

833 

41-0 

nil 

50-0 

2502 

77-0 

Although  somewhat  vitiated  by  unavoidable  errors  due  to  loss  of 
gas  from  the  solutions,  these  numbers  show  that  solutions  of  acetylene 
in  water  are  somewhat  dissociated,  and  that  this  dissociation  in- 
creases with  the  degree  of  dilution.  These  results  are  in  accord  with 
the  feebly  acid  character  of  the  compound.  A.  G.  B. 

Decrease  of  Conductivity  when  the  Water  of  Solution  is 
replaced  by  Alcohol.  By  J.  F.  Carl  Schall  (Zeit.  jphysihal.  Chem., 
1896,  19,  699—700;  see  Abstr.,  1894,  ii,  439).— A  note  regarding 
the  purity  of  the  methylic  and  ethylic  alcohols  employed  in  the 
observations  recorded  in  the  former  paper.  The  author  notes  the 
peculiarity  that,  after  prolonged  dehydration  of  methylic  alcohol, 
renewed  distillation  over  sodium  produced  an  increase  in  the  con- 
ductivity. L.  M.  J. 

Heats    of    Electrolytic    Dissociation    of   some    Acids.    By 

Frederick  L.  Kortright  (Amer.  Chem.  J.,  1896,  18,  365 — 371). — The 
author  has  determined  the  heats  of  electrolytic  dissociation  of  a 
number  of  acids  of  different  but  allied  constitution.  The  measure- 
ments were  made  by  the  Ostwald-Kohlrausch  method  (Ostwald, 
Handb.  physiJco-chemische  Messungen,  266).  The  actual  measurements 
and  the  formulae,  by  means  of  which  the  value  of  the  heats  of  electro- 
lytic dissociation  were  calculated  from  them,  are  given.  In  the 
following  table,  positive  q  is  the  heat  absorbed  if  ^the  electrolytic  dis- 
sociation takes  place  without  outside  work. 

Acid.  q  12  -5°. 

Phthalic -M62  cal. 

Isophthalic +2260    „ 

Succinic +1697    „ 

Maleic +846    „ 

Fumaric +970    „ 

Mesaconic +  518    „ 

Citraconic —522    ,, 


Acid. 

(2  12  -5°. 

Acetic 

.      —428  cal.* 

Chloracetic . . . 

.      -999    „ 

Brom acetic. .  . 

.      -790    „ 

Dichloracetic  . 

.    -2924    „  t 

Malonic    . .    . . 

.      +966    „ 

Butyric 

.      -696    „ 

Benzoic 

.      -335    „ 

*  From  Jahn's  table  at  18°. 

t       „      Arrhenius's  table  at  21"5''. 
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These  figures  confirm  the  result  of  Arrhenins  and  Jahn  that  mono- 
basic acids  dissociate  electrolytically  with  development  of  heat,  and 
show  that  the  latter  is  increased  by  the  introduction  of  a  halogen 
atom,  the  effect  of  a  second  halogen  atom  being  greater  than  that  of 
tbe  first.  On  the  other  hand,  the  introduction  of  a  carboxyl  group  into 
the  acid  causes  an  absorption  of  heat,  and  the  further  the  carboxyl 
groups  are  removed  from  each  other  the  greater  the  absorption. 

A.  G.  B. 

Formation  of  Ammonia  by  the  Electrolysis  of  Nitric  acid. 
By  Rudolf  Ihle  {Zeit.  physikal.  Chem.,  1896,  19,  572— 576).— The 
author  investigated  the  conditions  under  which  ammonia  is  formed  at 
the  cathode  during  the  electrolysis  of  nitric  acid,  the  formation  being 
found  to  depend  on  both  the  current  density  and  the  strength  of  the 
acid.  Thus  for  acids  of  1467,  28'73,  43-34,  and  85'37  per  cent. 
HNO3,  current  densities  of  0-00159,  001122,  00564,  and  8-6 
amperes/sq.  cm.  were  respectively  required  before  any  trace  of 
ammonia  was  obtained.  With  increased  currents,  the  quantity  of 
ammonia  formed  was  also  increased.  L.  M.  J. 

Absorption  of  Radiant  Heat  by  Liquids.  By  Richard  Zsig- 
MONDY  (Ann.  Phys.  Chem.,  1896,  [2],  57,  639— 645).— Basing  his 
observations  on  the  experiments  of  Friedel  (Aim.  Phys.  Ghem.j  1895, 
[2],  55,  453),  the  author  points  out  that  certain  radicles  or  groups 
of  elements  exercise  a  very  marked  influence  on  the  absorption  of 
radiant  heat  by  liquids.  This  is  particularly  noticeable  in  the  case  of 
the  hydroxyl  and  amidogen  groups,  the  introduction  of  which  into 
any  liquid  hydrocarbon  serves  to  greatly  increase  the  absorption  of 
radiant  heat  by  these  liquids.  The  author  compares  the  behaviour  of 
these  groups  with  that  of  the  auxochromic  groups  which  convert 
coloured  or  colourless  substances  into  dye-stuffs.  It  appears,  further, 
that  it  is  these  auxochromic  groups,  to  which  amidogen  and  hydroxyl 
belong,  which  increase  the  absorption  of  radiant  heat  by  colourless 
liquid  hydrocarbons,  and  therefore  that  such  groups  increase  generally 
the  absorptive  power  of  substances  into  which  they  are  introduced. 

H.  0. 

Boiling  Points  in  a  Cathode-light  Vacuum.  By  Fkiedrich 
Krafft  and  H.  Weilandt  (J5er.,  1896,  29,  1316—1328).  — A 
mercury  manometer  affords  no  accurate  measurement  of  very  low 
pressures.  Using  von  Babo's  pump  (this  vol.,  ii,  89),  the  pressure  can 
be  reduced  to  about  a  millionth  of  an  atmosphere,  as  is  indicated  by 
the  appearance  of  the  green  fluorescence  in  the  glass  of  a  Hittorf's 
tube  attached  to  the  distillation  apparatus,  when  an  induction  current 
is  sent  between  the  platinum  terminals.  The  distillation  flask  used 
had  a  capacity  of  about  15  c.c,  and  was  in  one  piece  with  the 
receiver;  the  tube  leading  to  the  pump  and  to  the  Hittorf's  tube  was 
connected  with  the  end  of  the  receiver  hy  means  of  an  india-rubber 
stopper  or  a  ground  glass  joint,  and  the  thermometer  passed  through 
a  rubber  stopper  in  the  neck  of  the  flask.  The  receiver  was  covered 
with  moist  filter-paper  on  which  lumps  of  ice  were  placed;  it  was, 
of  course,  only  possible  to  experiment  with  substances  that,  at  this 
temperature  of  the  receiver,  have  no   appreciable  vapour  pressure; 
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with  more  volatile  sabstances,  a  vacuum  of  a  millionth  of  an  atmo- 
sphere cannot  be  obtained.  Such  substances  are  the  higher  paraffins  ; 
cetylic  alcohol,  chloride,  and  iodide  ;  the  higher  fatty  acids  and  their 
amides;  the  higher  acids  of  the  oleic  and  oxalic  series  ;  alkylbenzenes 
of  high  molecular  weight ;  mixed  aliphatic-aromatic  ketones  of 
high  molecular  weight ;  and  lastly,  sulphobenzide  and  dinaphthyl 
sulphides  and  sulphone.  It  was  found  that  in  all  these  cases  a  great 
lowering  of  boiling  point  was  brought  about  by  the  last  small  reduc- 
tion of  pressure  ;  the  difference  in  the  boiling  point  under  15  mm. 
pressure  and  in  the  cathode-light  vacuum  varied,  for  the  substances 
examined,  from  70°  to  100°.  C.  F.  B. 

Thermochemistry  of  Oxybromides  and  Oxychlorides  of  the 
Calcium  Group.  By  Tassilly  {Compt.  rend.,  1896,  122,  812—814). 
— The  author  has  measured  the  heat  of  dissolution  in  dilute  hydro- 
bromic  acid  of  the  oxybromides  of  the  metals  of  the  calcium  gi^oup 
(Abstr.,  1895,  ii,  45  and  304),  and  from  the  results  has  deduced  the 
heat  of  formation  of  the  solid  salts  from  their  proximate  con- 
stituents. 


Heat  of 
dissolution. 

+  95-7    Cal. 
+  16-45 

+  38-30 
-hl8-5 
+  19-5 
+  33-80 

The  barium  oxychloride  was  dissolved  in  dilute  hydrochloric  acid. 
The  lower  hydrates  are  obtained  by  carefully  heating  those  which 
contain  a  larger  proportion  of  water.  C.  H.  B. 

Heat  of  Combustion  of  Cyanogen  Derivatives.    By  J.  Guin« 

CHANT   (Comj)t.  rend.,  1896,  122,  943—945).— 


(1) 
(2) 
(3) 
(4) 

(5) 
(6) 


CaBro,3CaO,3H20 
SrBr2,SrO,9H20.. 
SrBr2,SrO,3H20. . 
BaCl„BaO,5H20  . 
BaBr2,BaO,5H20  . 
BaBr2,BaO,2H20  . 


Heat  of  formation. 

Liquid  water. 

+  66-7    Cal. 
+  54-35     „ 
+  32-5       „ 
+  39-2       „ 
+  41-2       „ 
+  26-90     „ 

Solid  water. 
+  62-5    Cal 
+  41-75     „ 
+  28-3       „ 
+  32-2       „ 
+  34-2       „ 
+  24-1       „ 

Heat  of 

combustion, 

1  gram. 

Cyanacetic  acid. . .  7047 

Cyanacetamide  ...  4485 

Cyanacetophenone.  7487 

Benzoic  cyanide  . .  71^0 


Molecular  heat  of  combustion. 


Const,  vol. 

299-4 

376-7 

1085-7 

940-6 


N 

Const,  pres. 

299-0 

376-4 

1086-1 

940-7 


Heat  of 
formation. 

87-2 

44-2 

3-6 

-14-2 


Comparison  of  these  results  and  also  of  those  of  other  observers,  for 
a  large  number  of  cyanogen  derivatives,  with  those  obtained  with  the 
compounds  from  which  they  have  been  derived,  the  necessary  cor- 
rections for  differences  of  physical  condition  being  made,  shows  that 
the  substitution  of  cyanogen  for  hydrogen  in  the  group  CH3  or  CH3 
in  union  with  other  carbon  radicles  increases  the  heat  of  combustion 
by  about  90  Cal.,  or  reduces  the  heat  of  formation  by  about  30  Cal. 
No  relation  can  be  traced  between  the  differences  between  the  heats 
of  combustion  and  the  intensity  of  the  acid  function  of  the  cyanogen 
derivative.  C.  H.  B. 
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Heats  of  Solution  and  Neutralisation  of  Nitrocarbamide. 

By  Simeon  M.  Tanatar  (Zeit.  physical.  Chem.,  1896,19,696—698).— 
The  beat  of  solution  is  — 6'175  Cal. ;  of  neutralisation  +  9-277  (18°); 
+  9'075  (9°)  ;  and  the  heat  of  solution  of  the  potassium  salt  is  obtained 
as  10"195.  With  excess  of  alkali,  the  value  9*478  Cal.  was  obtained 
on  neutralisation,  owing  probably  to  a  decrease  in  the  dissocia- 
tion. The  heat  of  decomposition  of  the  potassium  salt  by  hydrogen 
chloride  was  +  4*480,  the  difference  in  the  heats  of  neutralisation 
being  +  4*463.  With  excess  of  acid,  however,  the  value  +5*291  was 
obtained,  so  that  nitrocarbamide  has  still  slightly  basic  properties. 

L.  M.  J. 
Thermochemistry  of  Hippuric  acid,  of  its  Homologues,  and 
of  Anisuric  acid.  By  Fjiiedrich  C.  A.  Stohmann  and  Raymond 
Schmidt  (J.  pr.  Ghem.,  1896,  [2],  53,  345— 369).— It  has  been  pre- 
viously shown  (Abstr.,  1894,  ii,  340)  that  the  substitution  of 
CH2*C00H,  for  H  in  an  amido-group  increases  the  heat  of  combus- 
tion by  162*7  cal.  From  this  datum  and  the  known  heat  of  com- 
bustion of  benzamide,  the  heat  of  combustion  of  hippuric  acid  may  be 
calculated  to  be  1010*5  cal. ;  one  of  the  authors  previously  found  it  to 
be  1014*5,  and  Berthelot  and  Andre  give  1012*9.  The  re-determined 
value  is  1012*6.  The  following  table  comprises  the  results  of  the 
present  investigation.  The  calculated  values  are  deduced  as  indicated 
above.  In  those  cases  in  which  the  heat  of  combustion  of  the  amide 
is  not  known,  it  is  deduced  from  that  of  the  parent  acid,  for  this 
value  has  been  shown  to  be  smaller  than  the  heat  of  combustion  of 
the  amide  by  75*9  cal. 


Hippuric  acid,  CgHgNOg 

Orthotoluric  acid,  CioHnNOa  . . 
Metatoluric  „  C10H11NO3  . . 
Paratoluric  „  CioHjiNOg.. 
Benzoylalanine,  CioHnNOg.. . . 
Benzoylsarcosine,  CioHu^^s  •  • 
Phenaceturic  acid,  CioHuNOg  . 
Orthotoluoylalanine,  C11H13NO 
Paratoluoylalanine,  C11H13NO3. 
Anisuric  acid,CioHiiN04 


Heat  of  combustion 

at  constant  pressure. 

Heat  of 

formation, 

Found, 

Calculated, 

cal. 

cal. 

cal. 

1012  *6 

1010  *5 

143*9 

116S-2 

1168*0 

151*3 

1167*6 

1167*7 

151-9 

1168-1 

1166*0 

151-4 

1168-7 

1167*1 

150*8 

1180*9 

1177-1 

138*6 

1165*5 

1166  -2 

154*0 

1322 -3 

1324*6 

160-2 

1320  -0 

1322  -6 

162*5 

1135  *y 

1133-8 

183  -8 

100^. 


0  -0222 
0  -0192 
0  -0208 
0  -0199 
0*0194 
0  -0499 
0  -0203 
0  -0165 
0  -0168 
0*0161 


That  the  three  tolnric  acids  should  have  virtually  identical  heats  of 
combustion  is  contrary  to  expectation,  seeing  that  an  ortho-derivative 
nearly  always  has  a  higher  heat  of  combustion  than  the  correspond- 
ing meta-corapound  has,  and  that  the  meta-compound  generally 
shows  a  higher  value  than  the  para-compound.  Ortho-  and  para- 
toluojlalanine  are  normal  in  this  respect.  It  will  be  noticed  that  the 
heats  of  combustion  of  corresponding  homologues  in  the  above  list  differ 


GENERAL  AND  PHYSICAL  CHEMISTRY.  467 

by  from  151*9  to  1556  cal.,  stowing  tliat  tlie  approximately  regular 
increase  of  156'6  cal.  for  the  addition  of  CHg  obtaining  in  the  fatty 
series  (Abstr.,  1894,  i,  224)  is  not  maintained  in  the  aromatic  series. 

The  entry  of  a  benzoyl  group  in  place  of  a  hydrogen  atom  in  the  amido- 
group  raises  the  heat  of  combustion  hj  a  mean  value  of  779"6  cal. ; 
similar  substitution  of  a  toluoyl  group  produces  a  rise  of  933'4  cal. 

The  heat  of  combustion  of  phenylacetic  acid  has  been  found  to  be 
933*2  cal.  This  value  is  not  in  accord  with  those  found  for  benzoic 
acid  and  phenylpropionic  acid,  namely  771'7  cal.  and  1085'5  cal.  re- 
spectively ;  it  will  be  seen  that  the  difference  between  benzoic  acid  and 
phenylacetic  acid  is  1605  cal.,  that  between  phenylacetic  acid  and 
phenylpropionic  acids  being  only  152*2  cal.  All  analogies  indicate  that 
these  differences  should  be  more  nearly  equal  than  they  appear  to  be. 
A  re-determination,  made  on  a  carefully  purified  specimen  of  phenyl- 
acetic acid,  gave  930*7  cal.,  but  this  number  is  believed  to  be  too  high, 
more  especially  as  the  value  calculated  from  the  heat  of  combus- 
tion of  phenaceturic  acid  is  9269  cal.,  and  because  the  conductivity  of 
phenylacetic  acid  shows  it  to  be  a  more  feeble  acid  than  any  of  the 
tolnic  acids  whose  heats  of  combustion  range  from  929  4  cal.  to 
927*4  cal.  Now  the  feeblest  acid  is  not  likely  to  have  the  highest  heat  of 
combustion,  hence  the  authors  conclude  that  they  have  not  yet  obtained 
a  pure  specimen  of  phenylacetic  acid.  They  adopt  the  provisional 
value  of  927*6  cal.  for  the  constant  in  question.  A.  Gr.  B. 

Use  of  Phenolphthalein  in  illustrating  the  Dissociating 
Action  of  Water.  By  Harry  C.  Jones  and  Charles  R.  Allex  (AmeQ-. 
Chem.  J.,  1896,  18,  377— 381).— The  authors  seek  to  explain  the 
fact  that  ammonia  will  not  develop  a  red  colour  in  an  alcoholic  solu- 
tion of  phenolphthalein  until  a  certain  proportion  of  water  has  been 
added,  whilst  potassium  hydroxide  will  immediately  develop  a  red 
colour  in  the  alcoholic  solution  (compare  Menschutkin,  Abstr.,  1883, 
550),  by  reference  to  the  theory  of  ionic  dissociation.  They  give 
details  of  measurements  to  show  that  the  molecular  conductivity  of  a 
solution  of  potassium  hydroxide  in  a  mixture  of  alcohol  and  water  is 
higher  than  one  of  ammonia  of  corresponding  concentration. 

A.  G.  B. 

Behaviour  of  Soap-like  Substances  in  presence  of  Water. 
V.  By  Friedrich  Krafft  and  A.  Strutz  {Ber.,  1896,  29,  1328— 
1334). — It  has  been  shown  (this  vol.,  i,  80)  that  the  sodium  salts  of 
the  lower  fatty  acids  raise  the  boiling  point  of  water  by  twice  the 
normal  value  ;  this  was  explained  by  supposing  each  molecule  to  be 
"  hydrolytically  decomposed  "  into  sodium  hydroxide  and  fatty  acid. 
It  was  also  shown  that  the  sodium  salts  of  the  higher  fatty  acids,  when 
dissolved  in  water  so  as  to  form  strong  (15—20  per  cent.)  solutions, 
do  not  raise  the  boiling  point  of  the  water  at  all,  whilst  the  solutions 
solidify  on  cooling  to  gelatinous  masses ;  this  behaviour  is  character- 
istic of  colloid  substances.  It  is  now  shown  that  sodium  oleate  in 
alcoholic  solution  does  not  exhibit  this  behaviour;  it  raises  the  boiling 
point  by  about  half  the  normal  amount,  which  may  be  explained  by 
the  existence  of  double  molecules. 

Hexadecylamine  hydrochloride  was  next  examined,  because  in  a 


468  ABSTRACTS  OF  CHEMICAL  PAPERS. 

certain  sense  it  is  the  antipode  of  such  a  substance  as  sodium  oleate ; 
if  water  decomposes  it,  it  will  be  into  an  inorganic  acid  (hydrochloric) 
and  an  organic  base  (hexadecylamine)  of  high  molecular  weight, 
whereas  sodium  oleate  is  decomposed  into  an  inorganic  base  (sodium 
hydroxide)  and  an  organic  acid  (oleic)  of  high  molecular  weight. 
As  a  matter  of  fact,  it  was  found  to  exhibit,  in  aqueous  solution,  the 
behaviour  of  a  colloid  substance  ;  in  alcoholic  solution,  it  caused  a 
normal  rise  in  the  boiling  point.  Further,  just  as  the  lower  "  soaps," 
— sodinm  acetate,  for  example — behaved  like  crystalloids  in  alcoholic 
solution,  and,  owing  to  their  "hydrolytic  decomposition,"  gave  only 
half  the  normal  rise  of  boiling  point,  so  the  lower  amine  hydro- 
chlorides,— methyl  amine  hydrochloride,  and  also  ammonium  chloride 
itself, — were  found  to  exhibit  precisely  the  same  behaviour  ;  it  is 
assumed  that  they  were  decomposed  into  hydrochloric  acid  and 
amine  (ammonia). 

Lastly,  hexadecylamine  palmitate,  h  compound  of  an  organic  amine 
with  an  organic  acid,  both  of  high  molecular  weight,  was  examined. 
Even  in  dilute  solution  (2^  per  cent.)  it  exhibited  the  behaviour  of  a 
colloid  substance. 

It  will  be  noticed  that  the  term  "  hydrolytic  decomposition  "  is  not 
used  in  the  same  sense  as  by  the  adherents  of  the  electrolytic  dissocia- 
tion theory.  Ir  may  also  be  remarked  that  there  is  no  discussion 
in  the  paper  of  the  possibility  that  it  is  by  virtue  of  their  dissociation 
into  ions  that  sodium  acetate,  methylamine  hydrochloride,  &c.,  raise  the 
boiling  point  of  water  by  twice  the  normal  amount.  C.  F.  B. 

A  Theory  of  Colloidal  Solutions.  By  Friedkich  Keafft  (Ber., 
1896,  29,  1334 — 1344 ;  compare  this  vol.,  i,  80,  and  preceding 
abstract). — The  following  two  laws  are  enunciated. 

I.  Colloidal  Liquids  or  Solutions  contain  the  Liquefied  Substance  in 
the  Molecular  State. — By  "  molecular  state  "  is  meant,  presumably,  in 
the  state  of  single  molecules,  and  not  in  that  of  molecular  aggregates. 
The  sodium  salts  of  the  lower  fatty  acids  exist  in  the  "  molecular 
state  "  in  aqueous  solution  ;  and  they  give  twice  the  normal  rise  of 
boiling  point,  which  corresponds  with  a  "  hydrolytic  decomposition  " 
into  sodium  hydroxide  and  the  fatty  acid.  Now  the  sodium  salts  of 
the  higher  fatty  acids,  which  have  been  shown  to  behave  as  colloids, 
yield  dilute  aqueous  solutions  which  begin  to  crystallise  at  tempera- 
tures only  slightly  below  the  solidifying  points  of  the  corresponding 
acids  themselves.  And  a  strong  (15 — 20  per  cent.)  aqueous  solution 
of  sodium  stearate  has  even  been  found  to  solidify  (to  a  gelatinous 
mass)  at  the  same  temperature  as  that  at  which  stearic  acid  itself 
solidifies  or  melts.  (The  free  salts,  it  may  be  said,  do  not  melt  or 
decompose  until  about  250°.)  It  would  seem  thus  that  the  sodium 
salts  of  the  higher  fatty  acids,  like  those  of  the  lower,  are  decom- 
posed in  aqueous  solution,  colloids  though  they  be,  into  sodium 
hydroxide  and  fatty  acid.  Now  palmitic  acid,  dissolved  in  ether, 
lowers  the  boiling  point  by  the  normal  amount,  and  therefore  must 
exist  as  single  molecules  at  temperatures  as  low  as  that  of  boiling 
ether.  From  these  facts  the  conclusion  is  drawn  that  "colloidal  soap 
solutions  contain  the  dissolved  soaps  in  the  molecular  state." 
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II.  Collo'idally  Liquefied  Molecules  rotate  in  very  small  Glosed  Orhits 
or  Surfaces. — The  raolecules  of  crystalloids  in  solution  are  regarded 
as  having  a  motion  similar  to  that  of  gaseous  molecules  ;  their 
motion  of  translation  gives  rise  to  osmotic  pressure  and  the  accom- 
panying phenomena  of  lowering  of  freezing  point  and  raising  of 
boilinp^  point.  Now  it  has  been  shown  that  the  distinction  between 
colloid  and  crjstalloid  substances  does  not  consist  in  a  difference  of 
molecular  aggregation.  This  distinction  manifests  itself  in  an 
absence  of  influence  on  the  boiling  point  of  the  solvent,  from  which 
we  may  infer  an  absence  of  appreciable  motion  of  translation ;  the 
motion  of  the  molecules  of  dissolved  colloid  substances  is,  therefore, 
one  of  rotation.  It  is  further  suggested  that  the  structural  unit,  so 
to  speak,  of  a  colloidal  solution  is  a  "  pro  to-cellular  bubble  "  of 
extremely  small  dimensions,  the  surface  of  the  bubble  being  formed 
by  molecules  of  the  dissolved  colloid,  whilst  the  interior  is  filled  with 
the  solvent.  In  this  connection,  it  is  interesting  to  note  that  bubbles 
of  a  solution  of  a  colloid  substance  can  be  blown,  and  can  exist,  only 
at  temperatures  approaching,  to  or  above,  that  at  which  the  colloid 
solution  begins  to  be  formed ;  that  is,  above  the  temperature  at 
which  the  colloid  solution  gelatinises  when  it  is  cooled.  In  this 
respect,  hexadecylamine  hydrochloride  behaves  like  sodium  stearate. 
If  we  assume  that  " proto-cellular  bubbles"  are  also  the  structural 
units  of  organised  substances,  it  is  thus  easy  to  understand  why  a 
certain  minimum  temperature  is  essential  to  the  life  of  organised 
beings.  C.  F.  B. 

Solid   Solutions  formed   by  Non-isomorphous   Substances. 

By  Felice  GtARELlt  {Gazzetia,  1896,  26,  i,  61— 88).— The  author  has 
previously  shown  (Abstr.,  1894,  i,  157)  that  many  substances  give 
anomalous  results  by  the  cryoscopic  method,  owing  to  a  tendenc}^ 
which  they  have  to  form  solid  solutions  with  the  solvent  employed; 
this  is  due,  in  most  cases,  to  isomorphism  between  the  dissolved  sub- 
stance and  the  solvent.  It  is  now  shown  from  crystallographic  data 
compiled  by  Negri  that  isomorphism  will  not  account  for  all  cases  of 
anomalous  depression  of  the  freezing  point.  Benzoic  acid  is  not  iso- 
morphous  with  its  hydroxy-  or  amido- derivatives,  and  the  crystallo- 
graphic relationship  between  benzoic  acid  on  the  one  hand,  and  para- 
and  ortho-hydroxybenzoic  acids  on  the  other,  are  almost  the  same ; 
paramidobenzoic  acid  is  crystallographically  much  more  like  benzoic 
acid  than  is  its  ortho-isomeride,  although  the  behaviour  of  para- 
derivatives  in  benzoic  acid  solution  is  more  nearly  normal  than  that 
of  the  ortho-compounds.  Similarly  there  is  a  close  crystallographic 
analogy  between  benzoic  acid  and  the  pyromucic  and  pyrrolinecarb- 
oxylic  acids,  although  only  the  latter  behaves  abnormally  in  freezing 
benzoic  acid.  On  the  other  hand,  succinic  and  maleic  anhydrides  are 
isomorphous,  as  would  be  expected  from  their  cryoscopic  behaviour. 

The  author  has  further  investigated  the  formation  of  solid  solu- 
tions by  Bijlert's  method,  which  consists  in  adding  to  the  solution  a 
third  substance  which  cryoscopically  behaves  normally  ;  then  on 
analysing  the  solid  separating  on  cooling  the  solution,  the  proportion 
of   the   third  substance   present  tells  the  amount  of  mother  liquor 
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carried  down  mechanically.  The  formation  of  solid  solutions  of 
salicylic  acid  in  benzoic  acid  was  thus  demonstrated,  using  diphenyl- 
amine  or  anthracene  as  the  third  substance.  W.  J.  P. 

"Indirect"  Etherification.  By  Julius  Tafel  (Zeit.  physikal. 
Chem.,  1896,  19,  592— 598).— The  author  considers  that  Peterssen's 
indirect  etherification  (Abstr.,  1895,  ii,  258)  is  due,  not  to  the 
action  of  the  methylic  chloride,  but  to  the  catalytic  action  of  hydro- 
gen chloride.  His  experiments  show  that  the  accelerative  influence 
of  pure  methylic  chloride  is  very  small  compared  with  that  of  the 
acid.  Thus  the  ratios  klJco  of  the  velocity  constants  in  the  presence 
and  absence  (1)  of  methylic  chloride,  and  (2)  of  hydrogen  chloride  of 
equal  chlorine  content,  are  respectively  3  and  1410.  The  ratio  k/ko  is, 
howeverj  not  proportional  to  the  quantity  of  acid.  L.  M.  J. 

The  Catalytic  Action  of  Hydrogen  Ions  in  Polymolecular 
Reactions.  By  Arthur  A.  Notes  (Zeit.  physikal.  Chem.,  1896,19, 
599 — 606). — According  to  Magnanini's  observations,  the  accele- 
rative effect  of  acids  on  the  velocity  of  the  reaction  between 
bromic  and  hydriodic  acids  increases  more  rapidly  than  the  concen- 
tration of  the  added  acid  (Abstr.,  1892,  110).  The  reaction  was 
shown  by  the  author  to  be  of  the  second  order  (this  vol.,  ii,  158), 
and  from  Magnanini's  numbers  he  proves  that  the  velocity  is  propor- 
tional to  the  square  of  the  concentration  of  the  acid.  In  the  case  of 
the  reaction  between  hydrogen  peroxide  and  hydrogen  iodide,  the 
increase  of  the  velocity  is  proportional  to  the  added  acid.  From  this, 
it  appears  as  if  the  acceleration  were  due  to  an  increased  activity  of 
the  reacting  compounds  ;  in  the  latter  case,  the  activity  of  one  of  the 
compounds  only  being  increased.  In  the  case  of  the  reaction 
between  ferric  chloride  and  stannous  chloride,  a  reaction  of  the  third 
order  (Abstr.,  1895,  ii,  257),  the  acceleration,  as  deduced  from 
Kahlenberg's  experiments  (Abstr.,  1894,  ii,  346),  appears  also  to  be 
proportional  to  the  square  of  the  concentration.  L.  M.  J. 

Decomposition  Velocity  of  Acids  containing  both  Sulphur 
and  Nitrogen.  By  Max  Wagner  (Zeit.  physikal.  Chem.,  1896, 19,  668 
— 688). — The  decomposition  velocity  was  studied  in  the  cases  of  a 
number  of  acids  which  may  be  regarded  as  derived  from  ammonia  by 
the  displacement  of  the  hydrogen  by  hydroxyl  and  sul phonic  acid 
groups.  The  decomposition  was  usually  effected  by  the  action  of  dilute 
acids  on  the  aqueous  solution  of  the  acid  or  its  potassium  salt.  Mea- 
surements of  the  velocity  were  obtained  in  the  cases  of  imidosulphonic 
acid,  NH(S03H)2;  nitrogen  trisulphonic  acid,  N(S03lI)3  ;  nitrosohy- 
droxylaminesulphonic  acid,  N0'N(0H)*S03H  ;  hydroxylaminedisul- 
phonic  acid,  OH-N(S03H)2;  sulphazotic  acid,  02[NH(S03H)2]3;  oxy- 
sulphazotic  acid,  2NO(S03H)2;  and  nitrotrisulphonic  acid, 

N(S03H). 

whilst  other  acids  were  examined  without,  however,  measurements  of 
the  velocity  being  obtainable.  Determinations  were  also  obtained 
with  the  phenyl-,  tolyl-  (ortho-,  meta-,  and  para-)  ;  xylyl-  (ortho-. 
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meta-,  and  para-)  ;  chlorophenyl-  (ortho-,  meta-,  and  para-)  ;  and 
/3-naplitliylsulphaniic  acids.  The  entrance  of  the  hydrocarbon  groups 
is  found  to  increase  the  velocity  of  decomposition.  In  this  respect 
the  more  complex  groups  exert  a  greater  influence  than  the  phenyl 
group,  except  in  the  case  of  the  meta-  and  para-tolylsulphamic  acids, 
whilst  the  velocity  becomes  practically  zero  for  the  nitro-  and  methyl- 
phenyl-compounds,  and  infinite  for  the  y3-naphthyl  acid. 

L.  M.  J. 

Analytical  Representation  of  the  Periodic  System  of  the 
Elements.  By  Dmitri  A.  G-oldhammer  (Zeit.  anorg.  Chem.,  1896, 12, 
39 — 45). — If  the  chemical  character  of  an  element  of  atomic  weighty 
is  denoted  by  e,  then  e  =  F(p)  is  the  equation  to  a  periodic  curve. 
If  further  the  value  of  e  at  certain  points  passes  through  +cx),  the 
carve  will  consist  of  a  number  of  separate  portions,  each  of  which 
will  represent  a  distinct  period.  These  portions  will  be  in  no  way 
identical,  although  similar  in  form. 

Flavitzky  and  Thomsen  have  independently  suggested  the  cotan- 
gent as  fulfilling  the  required  properties  of  the  function ;  but  the 
author  regards  it  as  more  probable  that  the  function  is  of  a  more 
complex  order.  H.  C. 
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Density  of  Hydrogen  and  Oxygen.  By  Julius  Thojisen  (Zeit. 
anorg.  Chem.,  1896,  12,  1 — 15  ;  see  also  this  vol.,  ii,  244). — The 
density  is  obtained  by  determining  the  volume  of  a  known  weight  of 
the  gas  in  a  similar  manner  to  that  in  which  the  ratio  of  the  atomic 
weights  was  determined.  A  full  description  of  the  apparatus  em- 
ployed is  given  in  the  original  paper.  The  volume  of  the  weight  of 
hydrogen  evolved  from  the  dissolution  of  a  known  weight  of  alumin- 
ium in  a  solution  of  potassium  hydroxide  was  determined,  and  the 
volume  of  the  weight  of  oxygen  evolved  by  heating  a  mixture  of 
4  parts  of  fused  potassium  chlorate,  3  parts  of  compact  ferric  oxide, 
and  3  parts  of  porous  ferric  oxide. 

The  results  obtained,  calculated  for  latitude  45°  at  0°  and  760  mm., 
are  as  follows.  Weight  of  1  litre  of  hydrogen,  0-089947  gram ; 
weight  of  1  litre  of  oxygen,  1*42906  gram  ;  ratio  of  the  densities, 
1  :  15'8878  ;  ratio  of  the  atomic  weights,  1  :  15"8690 ;  ratio  of  the 
volumes  in  the  formation  of  water,  1  :  2*00237 ;  volume  of  1  gram  of 
hydrogen,  11*1176  litres  ;  volume  of  1  gram  of  oxygen,  0*69976  litres. 

E.  C.  R. 

Decomposition  of  Silver  Oxide  by  means  of  Hydrogen 
Peroxide.  By  E.  Riegler  (Ghem.  Centr.,  1895,  ii,  545 ;  from  Bull. 
Soc.  8ci.  Fiz.y  JBukarest,  4,  78 — 80).— At  one  time  it  was  generally 
believed  that  the  reaction  between  silver  oxide  and  hydrogen  peroxide 
was  represented  by  the  equation  AgaO  +  H2O2  =  Aga  +  HgO  +  O2, 
until  Berthelot  substituted  for  this  2H2O2  +  4Ag20  =  2H2O  +  2Ag2 
4-  2Ag20  +  O2. 
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After  carefully  going  into  the  matter,  the  author  now  states  that 
neither  of  these  equations  is  correct,  but  tliat  they  must  be  replaced 
by  the  following  ones:  SHjOz  +  2Ag20  =  SHoO  +  AgiO  -f  2O3; 
Ag4p  =  Ag2  +  AgaO.  L.  DE  K. 

New  Electrolytic  Method.     By  Theodor  Gross  (Chem.  Oentr., 

1895,  i,  411— 412;  from  Electrochem.  Zeits.,  1894, 1,  80— 84).— By  the 
•electrolysis  of  a  solution  containing  1  part  of  silver  sulphate,  2 — 3 
parts  of  silver  oxide,  and  120  parts  of  a  10  per  cent,  solution  of 
ammonia,  using  mercury  electrodes  containing  silver,  the  author 
■obtains  the  separation  at  the  anode  of  a  grey  mass,  which  is  coloured 
white  when  heated  with  nitric  acid,  loses  mercury  when  heated  alone, 
and  leaves  a  brownish-yellow,  fusible  residue.  This  residue  appears 
to  contain  an  entirely  new  substance,  which  the  author  regards  as  a 
decomposition  product  of  the  sulphur  contained  in  the  silver  sulphate. 
Alter  removal  of  the  mercury  and  silver  present,  a  dull  grey  powder 
is  obtained  which  is  insoluble  in  nitric  acid,  and  dissolves  in  aqua 
regia  to  a  yellow  liquid,  giving  with  hydrogen  sulphide  in  the  slightly 
acid  solution  a  brown  precipitate  somewhat  soluble  in  ammonium 
sulphide.  This  brown  precipitate  when  heated,  loses  sulphur,  and  the 
onginal  grey  powder  is  recovered.  H.  C. 

Action  of  Hydrogen  Bromide  and  Hydrogen  Iodide  on 
Phosphorus  Oxychloride.     By  Adolphe  Besson    (Gompt.    rend., 

1896,  122,  814 — 817). — Dry  hydrogen  bromide  has  no  action  on 
phosphorus  oxychloride  at  its  boiling  point,  but  if  the  gas  is  dissolved 
in  the  liquid  and  heated  in  sealed  tubes  at  200°,  decomposition  takes 
place.  The  best  results  are  obtained  by  passing  a  mixture  of  gaseous 
hydrogen  bromide  and  vapour  of  the  oxychloride  through  a  tube 
filled  with  pumice  and  heated  at  400 — 500°.  Under  these  conditions 
there  is  complete  displacement  of  oxygen  and  chlorine  by  bromine, 
and  the  product  contains  phosphorus  pentabromide.  Other  con- 
stituents of  the  product  are  POClaBr,  POClBrz,  and  POBrg. 

Phosphorus  oxydichlorobromide,  POClgBr,  shows  great  tendency  to 
remain  in  superfusion,  but  forms  large,  colourless  lamellse  which  melt 
at  13°  ;  it  boils  at  135—138°.  The  oxydihromochloride,  POClBrz,  shows 
a  similar  tendency  ;  it  melts  at  30°  and  boils  at  165°  ;  sp.  gr.  =  2-45 
at  50°.  When  boiled  in  contact  with  air,  the  bromine  is  partially  dis- 
placed by  oxygen,  and  the  product  contains  POCI3,  P0Cl2Br,  and 
POBrg.  In  a  sealed  tube,  the  final  products  are  POCI3  and  POBrg,  the 
intermediate  oxydichlorobromide,  P0Cl2Br,  being  decomposed  by  heat. 

Hydrogen  bromide  acts  energetically  on  phosphorus  trichloride, 
but  the  product  always  splits  up  into  the  trichloride  and  the  tribro- 
mide.  If  chlorobromides  are  formed,  it  would  seem  that  they  can 
only  be  separated  by  fractional  solidification  or  melting. 

Hydrogen  iodide  acts  rapidly  on  phosphorus  oxychloride  at  the 
ordinary  temperature,  with  liberation  of  iodine,  but  at  0°  the  action 
is  slower,  and  the  product  contains  iodine,  phosphorus  triiodide,  and 
metaphosphoric  acid.  There  is  some  evidence  that  a  crystallisable 
yellow  phosphorus  oxyiodide  is  also  formed  in  small  quantity,  but  it 
could  not  be  definitely  isolated.  C.  H.  B. 
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Thiophosphates.  By  Lucien  Ferrand  (Compt.  rend.,  1896,  122, 
886 — 889). — The  author  has  prepared  by  Friedel's  method  a  second 
series  of  thiophosphorus  compounds  wMch  he  terms  thiopyrophos- 
pJiates.  Their  general  formula  is  M'4P2S7  (compare  Abstr.,  1895, 
ii,  389).  The  cuprous  compound  is  a  violet,  crystalline  compound, 
attacked  by  alkalis  and  acids  with  the  exception  of  hydrochloric  acid  ; 
no  cupric  compound  could  be  obtained.  The  ferrous  compound  forms 
small,  lustrous  lamellae,  insoluble  in  cold  nitric  acid ;  the  silver  com- 
pound is  a  yellow,  crystalline  mass  not  attacked  by  boiling  nitric  acid, 
but  decomposed  by  aqua  regia ;  the  nickel  compound  is  a  deep  brown, 
crystalline  powder,  attacked  by  nitric  acid  at  150° ;  the  chromous 
compound  crystallises  in  minute,  black,  hexagonal  lamella);  the  zinc 
compound  in  small  needles ;  the  cadmium  compound  is  white  and 
crystalline,  and  but  slightly  attacked  by  acids ;  the  mercurous 
compound  is  red  and  crystalline,  and  is  not  attacked  by  acids ; 
the  lead  compound  is  red  and  crystalline,  and  is  decomposed  by  hot 
nitric  acid  ;  the  aluminium,  compound  crystallises  in  small,  white 
needles,  and  is  very  readily  attacked  by  water,  alkalis,  and  acids. 
The  mercurous,  zinc,  cadmium,  chromium,  and  nickel  compounds  are 
decomposed  by  water  or  moist  air,  although  some  of  them  offer  con- 
siderable resistance  to  the  action  of  acids.  C.  H.  B. 

Sulphoxyarsenates  [Thioarsenates].  By  R.  F.  Weinland  and 
O.  RuMPF  {Ber.,  1896,  29,  1008— 1012).— By  boiling  aqueous  sodium 
arsenite  with  the  calculated  quantity  of  precipitated  sulphur,  sodium 
monothioar senate,  Na3AsS03,12H30,  can  be  obtained.  The  potassium 
salt  can  be  prepared  in  the  same  way,  but  it  is  hygroscopic,  and 
difficult  to  purify.  To  obtain  the  ammonium  salt,  (NH4)3AsS03,3H20, 
the  digestion  has  to  be  conducted  under  pressure ;  the  salt  rapidly 
loses  ammonia  when  left  exposed  to  the  air. 

Selenium  behaves  in  a  similar  way,  the  compound, 

Na3AsSe03,12H20, 

being  formed.     Tellurium  also  adds   itself  on  to  some  extent ;  the 
product  obtained  had  a  composition  approximating  to  Nai2As4TeOi6. 

Monopotassium  monothioar senate^  KH2ASSO3,  is  best  prepared  by  the 
action  of  salicylic  acid  on  the  tripotassium  salt ;  by  dissolving  it  in 
aqueous  potassium  hydroxide,  the  dipotassium  salt  can  be  obtained; 
this  is  very  hygroscopic,  and  was  not  got  pure. 

Sodium  dithioarsenate,  Na3AsS202,  can  be  obtained  in  various  ways, 
as  by  the  addition  of  sodium  bisulphide  to  sodium  metarsenite,  or  by 
the  action  of  sodium  bisulphide  on  sodium  orthoarsenite  or  monothio- 
arsenate,  other  products  being  simultaneously  formed.  It  has  not  been 
found  possible,  hitherto,  to  prepare  a  trithioarsenate,  NayAsSsO. 

C.  F.  B. 

Calcium  Silicide.  By  Guillame  de  Chalmot  (Amer.  Chem.  /., 
1896,  18,  319 — 321). — If  silica,  lime,  and  carbon,  mixed  in  the  pro- 
portions theoretically  necessary  for  the  production  of  calcium  silicide, 
are  fused  in  the  electric  furnace,  calcium  carbide  is  the  main  product, 
but  is  accompanied  by  silicide  ;  when  the  silica  is  in  excess,  an  im- 
pure calcium  silicide  is  formed,  but  is  contaminated  with  considerable 
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quantities  of  calcium  carbide,  silicon,  and  iron  derived  from  the 
furnace.  Specimens  of  the  product  vary  considerably  in  appearance, 
but  are  all  sufficiently  hard  to  scratch  glass,  and  show  the  I'eactions 
for  calcium  silicide  described  by  Wohler.  They  evolve  hydrogen 
when  placed  in  water,  and  in  dilute  hydrochloric  acid  form  a  yellow 
silicic  acid  ;  if  in  the  latter  instance  the  silicide  be  finely  divided, 
hydrogen  silicide  is  evolved.  When  boiled  with  hydrochloric  acid, 
the  silicide  is  decomposed,  and  crystals  of  silicon  remain. 

Calcium  carbide,  when  fused  with  sand,  forms  a  small  quantity  of 
calcium  silicide.  A.  L. 

Basic  Magnesium  Nitrate.  By  Gaston  Didiek  {Compt  rend., 
1896,  122,  935— 936).— Two  hundred  grams  of  hydrated,  normal 
magnesium  nitrate  was  dissolved  in  150  c.c.  of  water,  and  to  this 
solution,  heated  at  100°,  was  added  in  successive  small  quantities, 
10  grams  of  magnesium  oxide  prepared  by  heating  the  basic  carbonate 
at  a  temperature  between  350°  and  400°  for  several  hours.  Towards 
the  end  of  the  operation  the  liquid  is  heated  to  150°,  filtered  through 
cloth,  and  allowed  to  remain  for  some  time  in  closed  vessels.  After 
some  days,  aflocculent  precipitate  begins  to  form,  and  slowly  increases 
and  fills  the  whole  vessel.  When  dried  out  of  contact  with  carbonic 
anhydride,  the  product  consists  of  slender,  white,  microscopic,  opti- 
cally active  needles,  of  the  composition  3MgO,N'205,5H20.  Water 
decomposes  it  completely  into  its  proximate  constituents  and  absolute 
alcohol  has  a  similar  effect.  C.  H.  B. 

Kecent  Work  on  Double  Haloids.  By  Charles  H.  HERTr 
(Amer.  Chem.  /.,  1896,  18,  290—294;  compare  Abstr.,  1895,  ii,  112). 
— Lenher  (/.  Amer.  Chem.  Soc,  1895,  17,  511)  has  given  no  proof  of 
the  existence  of  the  compounds  Pbl2,2KI  and  PbT2,4KI,  described  by 
him  as  occurring  in  solution.  The  compound,  3Pbl2,4KI,  described 
by  Mosnier  (Abstr.,  1895,  ii,  268)  has  repeatedly  been  shown  to.be 
incapable  of  existence,  whilst  those  to  which  he  assigned  the  formulae 
3Pbl2,4NH4l  and  Pbl2,2NaI,  are  found  on  examination  to  be  mixtures 
containing  ammonium  or  sodium  iodide. 

The  salt  described  by  Miss  Field  (Trans.,  1893,  540)  proves,  on 
analysis,  to  have  the  composition  NH4l,Pbl2  +  2H3O,  and  not 
3Pbl2,4NH4l,  as  stated  by  that  author,  and  analyses  of  the  compounds 
PblCl  and  Pbl2,3PbCl2  confirm  the  suggestion  of  Retgers  (Abstr., 
1895,  ii,  309)  that  they  are  merely  isomorphous  mixtures. 

A.  L. 

Relations  between  Copper  and  Concentrated  Sulphuric 
acid.  By  Charles  Baskekville  (J.  Amer.  Chem.  Soc,  1895,  17, 
904 — 912). — The  author  has  made  a  number  of  experiments  showing 
the  action  of  sulphuric  acid  on  metallic  copper  at  different  tempera- 
tures, and  tabulated  the  results. 

The  experiments  were  made  in  a  current  of  carbonic  anhydride  so 
as  to  exclude  the  air.  The  insoluble  black  substance  seems  to  be 
copper  sulphide,  but  in  one  experiment  an  oxysulphide  of  the  formula 
CuO,2Cu2S  was  obtained.  On  the  whole,  the  experiments,  particularly 
those  concerning  the  secondary  reactions,  confirm  those  of  Pickering 
(Trans.,  187S,  112).  L.  de  K. 
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Rare  Earths  in  Monazite  Sands.  By  Paul  Schutzenberger 
and  0.  BouDOUARD  (Compt.  rend.,  1896,  122,  697— 699).— The  metals 
in  monazite  sands  which  form  sulphates  soluble  in  a  saturated  solution 
of  potassium  sulphate,  comprise  metals  of  the  yttrium  group  with  a 
mean  atomic  weight  of  105 — 106,  and  also  a  metal  forming  a  colour- 
less oxide,  the  equivalent  of  which  is  not  altered  by  fractionation  of 
either  the  nitrate  or  the  sulphate;  its  atomic  weight  is  very  nearly 
102  (101-95— 102-4).  C.  H.  B.  ' 

New  Element  in  Rare  Earths  of  the  Samarium  Group. 
By  Eugene  A.  Demarcay  (Gompt.  rend.,  1896,  122,  728—730).— 
Fractionation  by  crystallisation  from  concentrated  nitric  acid  of 
■earths  very  rich  in  samarium  yielded  a  new  nitrate  more  soluble  in 
nitric  acid  than  that  of  gadolinium  but  less  soluble  than  that  of 
samarium.  The  corresponding  oxide  differs  from  terbia  in  being 
colourless,  and  its  salts  are  colourless,  and  show  no  absorption 
spectra.  Its  spark  spectrum  differs  from  those  of  lanthanum, 
■cerium,  gadolinium,  ytterbium,  and  terbium.  The  new  oxide,  23O3, 
differs  from  lanthanum  and  cerium  oxides  by  its  relatively  feeble 
basicity  and  the  greater  solubility  of  its  double  potassium  sulphate ; 
from  ytterbia  by  its  greater  basicity  and  the  lower  solubility  of  its 
-double  sulphate.  In  both  respects  it  resembles  gadolinium  and 
samarium,  but  gives  a  different  spectrum. 

The  most  characteristic  lines  in  the  spectrum  of  the  new  element 
2  are  4228-1,  4205-9,  4128-4,  3972-2,  39308,  3819-9,  whilst  the  most 
characteristic  of  gadolinium  are  4263*1,  4178-2,  4098-6,  4063-4,  40499, 
3959-9,  3958-1,  3916-7,  3852-6,  3850-9,  3549-3,  3545-7.  None  of  either 
group  can  be  attributed  to  terbium.  Some  samarium  carefully  puri- 
tied  by  Cleve  was  found  to  contain  a  very  considerable  proportion 
of  the  new  element,  and  it  seems  probable  that  the  true  atomic 
weight  of  samarium  is  considerably  below  the  value  (150)  now  attri- 
buted to  it.  C.  H.  B. 

Reduction   of  Permanganic    acid  by  Manganese  Dioxide. 

By  Harmon  N.  Morse,  A.  J.  Hopkins,  and  M.  S.  AValker  (Amer.  Chem. 
J.,  1896,  18,  401 — 419). — The  authors  summarise  their  work  as 
follows.  (1)  Permanganic  acid  and  potassium  permanganate  aro 
reduced  by  precipitated  manganese  dioxide  with  liberation  of  three- 
fifths  of  the  active  oxygen  of  the  permanganic  acid;  (2)  standard 
solutions  of  permanganate  should  be  filtered  through  asbestos  ;  (3) 
such  filtered  solutions  exhibit  a  high  degree  of  stability,  whether  kept 
in  darkness  or  in  diffused  light ;  even  pure  solutions  are,  however, 
decomposed  in  direct  sunlight ;  (4)  the  oxide  produced  by  the  complete 
reduction  of  a  neutral  solution  of  potassium  permanganate  contains 
all  the  potassium  of  the  original  salt,  and  the  supernatent  liquid  is 
therefore  neutral ;  (5)  whether  the  precipitated  manganese  oxide  is 
formed  by  the  slow  decomposition  of  a  neutral  solution  of  potassium 
permanganate  or  by  the  addition  of  manganese  sulphate  to  au 
acidified  solution  of  permanganic  acid  (sic),  the  ratio  of  oxygen  to 
manganese  in  it  remains  normal  (that  is,  2 :  1)  only  so  long  as  un- 
reduced permanganate  or  permanganic  acid  is  present,  otherwise  the 
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oxide  loses  oxygen  even  at  tbe  ordinary  temperature.  In  the  presence 
of  permanganate,  the  lost  oxygen  is  restored.  A.  G.  B. 

Crystallised  Iron  Sesquiphosphide.  By  A.  Granger  (Gompt. 
rend.,  1896,  122,  936— 937).— Iron  sesquiphosphide,  FeaPg,  is  ob- 
tained as  a  pale  grey  mass  of  hard,  lustrous,  non-magnetic,  micro- 
scopic crystals  by  heating  ferric  chloride  to  dull  redness  in  phosphorus 
vapour.  The  two  substances  are  placed  in  separate  dishes  in  the 
same  tube,  and  the  phosphorus  vapour  is  carried  over  the  iron  salt  by 
means  of  a  current  of  carbonic  anhydride. 

The  sesquiphosphide  is  insoluble  in  hydrochloric  and  nitric  acids 
and  in  aqua  regia  ;  does  not  alter  when  heated  in  air  to  dull  redness, 
but  loses  phosphorus  at  a  bright  red  heat ;  and  is  slowly  attacked  by 
chlorine  at  dull  redness,  and  by  bromine  at  a  higher  temperature. 

G.  H.  B. 

Molybdenum  Amalgam  and  some  Properties  of  Molyb- 
denum. By  Jules  F^ree  (Compt.  rend.,  1896,  122,  733—735).— 
Hydrochloric  acid  of  22°  B.  saturated  with  raolybdic  acid  is  diluted 
with  nine  times  its  volume  of  water,  and  electrolysed  with  a  mercury 
cathode  and  a  platinum  anode,  the  current  being  about  5  amperes  for 
each  sq.  cm.  of  mercury  surface.  After  some  time,  the  mercury  is 
dried  and  filtered  through  chamois  leather,  when  it  yields  a  solid 
amalgam,  MoHgg,  which  is  but  slightly  affected  by  moist  air.  When 
it  is  subjected  to  a  pressure  of  200  kilos,  per  sq.  cm.,  it  yields  another 
amalgam,  MoHgj,  and  if  this  is  broken  up  and  again  compressed,  it 
yields  a  third  compound,  MogHga,  which  alters  rapidly  in  moist  air. 
The  decomposition  of  the  amalgams  under  pressure  is  the  inverse  of 
the  phenomena  observed  by  Spring. 

The  molybdenum  obtained  from  the  amalgam  by  distillation  in  a 
vacuum  at  a  low  temperature  is  pyrophoric,  but  loses  this  property 
if  heated  above  400'^.  It  absorbs  sulphurous  anhydride  completely, 
becoming  incandescent,  and  yielding  a  mixture  of  molybdenum  sulph- 
ide and  oxides.  Nitrogen,  carbonic  anhydride,  and  hydrogen  sulphide 
are  without  action,  even  when  gently  heated.  Carbonic  oxide  is,. 
however,  rapidly  decomposed  with  liberation  of  carbon  and  formation 
of  molybdenum  oxides.  Nitric  oxide  is  completely  absorbed  with 
incandescence,  a  mixture  of  molybdenum  oxides  and  a  nitride  being 
formed.  C.  H.  B. 

A  new  Perthiomolybdic  acid.  By  Karl  A.  Hofmann  (Zeit.  anorg. 
Chem.,  1896,  12,  55 — 62). — The  ammojiium  salt,  MoSeNHijHaO,  is. 
obtained  as  follows.     A  solution  of  ammonium  molybdate, 

(NH4)6M0,024,4H20, 

(20  grams)  in  water  (260  c.c.)  is  mixed  with  7  per  cent,  ammonia 
(20  c.c.)  and  treated  for  four  hours  with  hydrogen  sulphide,  whereby 
a  solution  of  ammonium  thiomolybdate,  (NH4)2MoS4,  is  obtained. 
This  solution  is  mixed  with  a  solution  of  ammonium  polysulphide  and 
allowed  to  remain  24  hours,  when  the  salt  separates  in  lustrous,  black 
needles ;  a  further  quantity  of  the  salt  is  obtained  by  carefully  precipi- 
tating the  mother  liquors  with  alcohol.    It  is  puritied  by  washing  with. 
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water,  then  with  alcohol,  ether,  and  carbon  bisulphide,  finally  drying 
over  potassium  hydroxide.  It  dissolves  sparingly  in  water  and 
alcohol  with  a  yellowish-brown  coloration.  The  potassium  salt, 
MoSeK,  obtained  by  treating  the  ammonium  salt  with  10  per  cent, 
potassium  hydroxide  for  24  hours  at  the  ordinary  temperature, 
crystallises  in  thin,  dark  brown  leaflets,  and  is  more  soluble  in  water 
than  the  ammonium  salt.  The  ccesium  salt  crystallises  in  long,  black 
needles,  and  is  insoluble  in  water,  the  thallium  salt  in  lustrous,  black 
prisms,  insoluble  in  water.  The  free  acid,  MoSeH,  is  obtained  by 
treating  the  ammonium  salt  with  cold  10  per  cent,  hydrochloric  acid, 
and  then  washing  the  product  with  carbon  bisulphide. 

When  the  above  ammonium  salt  is  warmed  with  a  solution  of 
potassium  hydrosulphide  in  a  current  of  hydrogen,  it  is  converted 
into  the  pentathiomolybdate  described  by  KrUss. 

E.  C.  R. 

Physical  Properties  of  Phosphododecatungstic  acid.  By 
M.  SoBOLEFF  (Zeit.  anorg.  Chem.,  1896,  12,16 — 38). — Phosphododeca- 
tungstic  acid,  H3P04,12W03,21H20,  sp.  gr.  4'68.  Both  the  acid  and 
its  salts  are  easily  soluble  in  water,  and  the  solution  shows  the 
reactions  of  phosphoric  and  metatungstic  acids,  and  gives  precipitates 
with  alkaloids  and  peptones.  The  free  acid  is  also  soluble  in  ether 
and  alcohol.  When  ether  is  added  to  an  aqueous  solution  of  the  acid, 
heat  is  developed  and  three  layers  are  formed,  the  top  one  is  a  layer  of 
ether,  the  middle  one  a  solution  of  the  acid  in  water,  and  the  bottom 
one  a  solution  of  the  acid  in  ethei\  The  acid,  when  partially 
dehydrated,  can  only  be  dissolved  in  ether  when  water,  corresponding 
with  the  amount  of  dehydration,  is  added.  There  are  two  hydrates  of 
the  crystallised  acid.  The  supersaturated  solution,  when  quickly 
cooled,  gives  skeleton  crystals  belonging  to  the  regular  system,  and 
then  well-formed  cubes  and  octahedra;  the  last  form  is  the  most 
stable,  and  is  always  obtained  on  cooling  saturated  solutions  or  by 
prolonged  crystallisation  in  a  desiccator.  When  these  octahedra  are 
separated  from  the  solution  they  quickly  become  covered  with  six- 
sided  stars,  arranged  parallel  to  the  edges  of  the  octahedron,  and  the 
crystals  break  up  into  new  crystals  which  contain  less  Avater.  The  crys- 
tals of  the  second  hydrate  are  obtained  by  crystallising  a  supersatu- 
rated solution  in  a  thermostat  at  50°.  It  crystallises  in  the  rhombic 
system,  a  :  6  ;  c  =  0-94207  : 1 : 1-96187.  When  the  solution  is  quickly 
evaporated,  long,  thin  needles  are  obtained,  which  act  on  polarised 
light.  The  harium  salt  crystallises  in  regular  octahedra  ;  the  sodium 
salt  in  regular  octahedra,  sp.  gr.  4-73;  these  are  very  unstable  and 
give  up  their  water  of  crystallisation  on  exposure  to  the  air.  Concen- 
trated solutions,  when  crystallised  in  a  thermostat  at  80°,  give  crystals 
of  a  second  hydrate,  which  crystallises  in  the  triclinic  system,  a.'.h:c=- 
1-08752  : 1 :  2-08137.  a  =  85°  21'  0",  /3  =  95°  27'  54",  7  =  87°  41'  30". 
The  above  crystal lographic  data  and  the  conversion  of  one  form  into 
the  other  without  influencing  the  composition  of  the  compound,  is  not 
in  accordance  with  the  behaviour  of  an  isomorphous  mixture. 

The  formation  of  the  complex  acid  and  its  salts  is  analogous  to  the 
formation  of  metatungstic  acid.  A  few  reactions  and  the  power  of 
forming  precipitates  with  peptones  and  organic  bases  are  common  to 
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bofcli  acids,  they  are  also  similar  in  ciysfcalline  form  and  in  possessing' 
an  intensely  bitter  and  strongly  acid  taste  ;  the  complex  acid,  however,, 
is  not  affected  by  temperature  or  by  mineral  acids,  and  can  be  boiled 
with  strong  acids  without  decomposition.  By  prolonged  dialysis  of 
the  complex  acid,  the  phosphoric  acid  can  be  completely  separated 
from  the  tungstic  acid  compound.  The  complex  acid  is  partially  dis- 
sociated in  solution,  and  the  phosphoric  acid  then  passes  through  the 
membrane  much  more  easily  than  the  metatungstic  acid. 

The  saturated  solution  of  sodium  metatungstate  crystallises  in 
skeleton  forms  w^hicli  combine  to  form  octahedra  ;  sp.  gr.  =  4*04. 
At  first  the  crystals  have  no  action  on  polarised  light,  bat  they  soon 
show  cleavage  lines  and  become  optically  active.  The  barium  salt 
crystallises  in  the  orthorhombic  system,  and  is  totally  unlike  the  salt 
of  the  complex  acid.  Metatungstic  acid  dissolves  in  ether,  and  the 
solution  has  the  same  behaviour  as  that  of  the  complex  acid. 

Metatungstic  acid,  H20(W03)4,9H20,  has  sp.  gr.  —  3-93.  When 
heated  at  50°,  it  is  decomposed,  and  is  no  longer  soluble  in  water ; 
below  180°  it  is  anhydrous.  Phosphododecatungstic  acid  is  not 
decomposed  at  200°,  and  becomes  anhydrous  only  at  a  red  heat.  Its 
stability  and  also  its  specific  gravity  is  evidence  for  the  complex 
character  of  the  condensed  compound. 

The  solubility  of  the  acids  and  salts  in  water  and  ether  and  the 
specific  gravities  of  the  aqueous  solutions  are  given,  and  also  details 
of  experiments  on  the  lowering  of  the  freezing  points  and  raising 
of  the  boiling  points  of  the  solutions ;  the  depression  due  to  the 
condensed  acid  is  much  smaller  than  the  sum  of  the  depressions  of 
its  components.  At  the  higher  concentrations,  the  difference  of  the 
depressions  for  1  gram  of  the  complex  acid  is  constant,  at  lower  con- 
centrations it  is  much  smaller,  this  being  due  to  the  dissociation  of  the 
complex  acid.  The  electrical  conductivity  of  the  complex  acid  is 
smaller  than  that  of  its  componenls. 

The  author  concludes  that  phosphododecatungstic  acid  is  neither  an 
isomorphous  mixture  nor  a  double  salt,  but  must  be  considered  as  a 
complex  acid.  E.  G.  R. 

Chlorides  of  Zirconium.  By  Frank  P.  Venable  (/.  Amer. 
Chem.  Soc,  1895,  17,  842 — 843). — The  author  had  made  repeated 
estimations  of  zirconium  in  the  salt  obtained  by  dissolving  the  hydrox- 
ide in  hydrochloric  acid,  and  recrystallising  from  the  strong  acid,  with 
results  that  left  no  doubt  that  the  compound  was  the  pure  tetra- 
chloride ;  but  having  lately  made  some  determinations  of  the  chlorine 
as  well,  it  now  appears  that  Bailey  was  right  in  calling  it  an  oxy- 
chloride.     The  probable  formula  is  Zrgf OH)5Cl7  +  SHgO. 

L.    DE    K. 

Action  of  Reducing  Agents  on  the  Nitroso-compounds  of 
Ruthenium.  By  L.  Brizard  (Compt.  rend.,  1896,  122,  730—732). 
— When  the  nitrosochloride,  IluNOCl3,2KCl,  is  reduced  by  formalde- 
hyde in  presence  of  excess  of  alkali  at  60°,  it  yields  a  black  precipitate 
and  a  brown  liquid,  and  when  the  latter  is  neutralised  with  hydro- 
chloric acid,  a  brown  precipitate  separates  consisting  of  oxides 
resulting  from  reduction  of  the  nitrosochloride.      When  this  pre- 
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cipitate  is  dissolved  in  hydrochloric  acid,  and  the  solution  is  concen- 
trated, it  yields  small,  red,  optically  active  crystals  which  are  readily 
separated  from  the  accompanying  chloride,  RuzClc^KCI,  because 
they  dissolve  very  slowly  in  cold  water.  The  red  crystals  have  the 
composition  Ru2(NO)H4Cl5,3KCl,  and  contain  no  water  of  hydration, 
but  probably  have  the  constitution  2HCl,Ru(NO)H2'RuCl3,3KCl. 
With  potassium  hydroxide,  they  yield  a  pale  brown  precipitate,  and 
3  mols.  of  the  hydroxide  completely  precipitate  1  mol.  of  the  salt. 
The  precipitate  has  the  composition  NC'RugHiCl/OH  +  2H?,0. 
Ammonia  has  no  effect  on  the  solution  of  the  red  crystals  in  the  cold, 
but,  on  heating,  the  liquid  becomes  pale  yellow,  and  deposits  a  crys- 
talline, yellow  powder  as  it  cools.  Chlorine  water  converts  the  red 
salt  into  the  original  chloride,  Ru(NO)Cl3,2KCl,  and  when  the  red 
crystals  are  heated  in  hydrogen,  a  considerable  quantity  of  ammonium 
chloride  volatilises. 

Stannous  chloride  reduces  the  nitrosochloride,  and  yields  red 
crystals  analogous  in  composition  to  the  compound  already  described, 
but  containing  tin  instead  of  potassium. 

Ammonia  reduces  potassium  rutheniate  in  the  cold,  and  by  the 
same  method  of  subsequent  treatment  the  same  product  is  obtained 
as  with  formaldehyde.  This  reduction  is  analogous  to  the  formation 
of  potassium  osmiamate  by  the  action  of  ammonia  on  the  osmate. 

C.  H.  B. 


Mineralogical   Chemistry. 


I 


Alteration  Products  of  Blende.  By  Giuseppe  Cesaro  (A7in. 
Soc.  Geoh  Belgique,  1895,  22,  217— 224).— The  transparent  blende  of 
Picos  de  Europa,  Spain,  is  corroded  and  altered  in  places,  presumably 
by  the  action  of  water  containing  carbonic  anhydride.  The  soft,  dull 
white,  fibrous  or  amorphous  material,  after  being  dried  at  100°,  was 
analysed  (1)  ;  the  results  correspond  with  the  formula  2ZnO,C02,H20 
or  ZnC03,Zn(OH)2,  analogous  to  malachite  :  hydrozincite  is  usually 
given  as  ZnC03,2Zn(OH)2,  but  the  analyses  vary. 

ZnO.  C0.2.  H2O.  Total. 

T.  72-15         19-77        808         100-00 
TI.  65-47        33-63  —  9910 

In  the  interior  of  the  last  substance,  but  never  in  contact  with  the 
unaltered  blende,  are  kernels  of  a  white,  crystalline  substance,  with 
saccharoidal  texture,  and  H  =  5  ;  the  results  of  analysis  are  given 
under  11,  agreeing  with  ZnCOa. 

The  corrosion  figures  are  described  in  detail,  and  the  low  degree  of 
symmetry  shown  by  them  is  discussed.  L.  J.  S. 

Ochres.  By  Gustav  Gin  (Compt.  rend.  Assoc,  frang.  Adv.  Sci., 
1895,  23  (1894),  ii,  512— 527).— The  ochres  are  classed  as  yellow, 
red,    and  brown,  the  colour    in    each   case    being   due   to   limonite. 
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earthy  haematite,  and  a  mixture  of  pyrolusite  and  ferric  oxide  respec- 
tively. Several  analyses  are  given.  Some  ochres  contain,  in  the 
clayey  base,  as  little  as  2 — 4  per  cent,  of  ferric  oxide,  but  generally 
only  those  with  9 — 10  per  cent.,  or  more,  are  of  commercial  value. 
The  mode  of  occurrence  and  origin  of  ochres  are  described,  as  well  as 
the  methods  of  examining  commercial  samples.  L.  J.   S. 

Analyses  of  Argentine  Minerals,  &c.  By  Frederico  Shicken- 
DANTZ  (Rev.  Museo  La  Plata^  1895,  7,  1 — 12). — Several  analyses  are 
given  of  soils,  and  of  the  impure  material  of  salt  deposits ;  many  of 
the  latter  showing  much  sodiam  chloride,  with  sometimes  sulphate 
and  borate.  The  following  are  of  interest :  I.  Salt  from  the  Rio 
Negro  district.  [?  Thenardite.]  II.  Y'ellow,  friable  sulphate,  soluble 
in  water ;  from  east  of  Candado,  prov.  Catamarca.  Also  a  trace  of 
copper.  [?  Ihleite.]  III.  White  salt  from  the  volcano  of  Antofagasta, 
prov.  Catamarca.  [?  Mendozite.]  tV.  Yellow  salt,  from  the  same 
locality  as  III. 

SO3.       NaoO.      FePa.  AI2O3.  MgO.      H2O.      Residue.      Total. 
3-93        _           _  _ 

—        22-82       —  1-46 

—  15-49      — 
14-99      —         — 

Basic  Sulphate  of  Iron  from  Mount  Morgan,  Queensland. 
By  Thomas  Cooksey  {Records  Australian  Museum,  1896,  2,  111 — 112). 
— This  occurs  as  dull,  compact,  brown  nodules  in  a  matrix  of  iron 
oxide ;  the  powder  is  yellow  and  crystalline.  No  water  is  given  off 
below  175°;  analysis  gave 


I. 

54-00 

43-93 

II. 

39-46 

— 

III. 

3719 

4-62 

IV. 

34-93 

little 

0-86 

0-48 

99-27 

35-00 

0-80 

99-54 

38-60 

4-60 

100-50 

43-44 

5-87 

99-23 
L.  J.  S. 

Fe,0,. 

NaaO. 

K2O. 

SO3. 

HoO. 

Total. 

Sp.  gr. 

4913 

4-43 

3-88 

33-31 

9-96 

100-71 

3-107 

The  substance  differs  from  jarosite  in  the  proportion  of  potassium 
and  sodium,  and  in  being  almost  insoluble  in  water.  L.  J.  S. 

An  Artificial  Hydrated  Magnesium  Silicate.  By  Lucien  L. 
DE  KoNiNCK  (Ann.  Soc.  Geol.  Belgiqice,  1895,  22,  67— 71).— The  white, 
flaky,  unctuous  material,  resembling  powdered  talc,  which  is  formed 
by  the  action  of  magnesia  solution  (ammoniacal  solution  of  mag- 
nesium and  ammonium  chlorides)  on  the  glass  of  reagent  bottles, 
gave,  on  analysis, 

H2O.  SiOa-  MgO.     AI2O3.     FegOa (trace).    Total. 

31-29        32-99        34-80  0^7  9995 

Calculating  the  alumina  with  the  magnesia,  the  formula 
18MgO,llSi02,35H20  is  deduced,  or  if  the  alumina  be  neglected, 
3MgO,2Si02,6H20. 

At  100°,  about  17  per  cent,  of  water  (corresponding  with  I5H2O  in 
the  first  formula)  is  lost,  which  is  reabsorbed  from  moist  air.     The 
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material  has  no  action  on  polarised  light.  Witli  different  samples  of 
^lass,  the  substance  formed  had  always  the  same  amount  of  water. 
The  composition  is  compared  with  talc,  3MgO,4Si02,4H20,  and  ser- 
pentine, 3MgO,2Si02,2H20. 

It  is  suggested  that  serpentine  and  dolomite  may  have  had  their 
origin  in  the  action  of  magnesia  solutions  on  siliceous  and  calcareous 
rocks.    (Compare  this  vol.,  ii,  116.)  L.  J.  S. 

A  Silicate  probably  belonging  to  a  New  Mineral  Species.  By 

Giuseppe  Cesaro  (Bull  Acad.  Belg.,  1895,  [3],  29,  508— 510).— Along 
with  the  hexagonite  of  Edwards,  St.  Lawrence  Co.,  N.Y.,  a  colourless, 
or  slightly  rosy,  opaline  mineral  of  hardness  4*5  occurs;  it  is  ortho- 
rhombic,  with  two  cleavages  parallel  to  planes  of  symmetry.  Per- 
pendicular to  the  better  cleavage  is  an  acute,  negative  bisectrix,  with 
2B  =  83°  30',  the  plane  of  the  optic  axis  being  parallel  to  the  other 
cleavage.  It  is  a  silicate  of  magnesium  with  manganese  and  calcium, 
but  contains  neither  iron  nor  aluminium.  It  is  not  attacked  by  acids  ; 
after  the  action  of  alkali  carbonates,  it  leaves  a  residue  of  about  68  per 
cent.,  insoluble  in  acids.  It  is  easily  fusible.  It  differs  from  enstatite 
and  anthophyllite.  L.  J.  S. 

Zeolites  and  the  Substitution  of  various  Substances  for  the 
Water  which  they  contain.  By  Geoeges  Friedel  {Compt.  rend., 
1896,  122,  948—951;  compare  following  abstracts).— When  anal- 
cite  is  heated  so  that  it  loses  water,  it  retains  its  original  form  and 
the  refractive  power  is  increased.  At  the  ordinary  temperature,  the 
dehydrated  mineral  does  not  reabsorb  water,  but  at  about  100°  it  will 
reabsorb  water  from  the  air  and  return  to  its  original  composition. 
The  tension  of  dehydration  above  100°  is  of  the  same  order  as  the 
pressure  of  aqueous  vapour  in  the  air,  and  for  a  given  weight  of 
mineral  it  depends  on  the  area  of  surface  exposed. 

When  chabazite,  harmotome,  and  similar  minerals  are  slowly 
heated,  they  retain  their  crystalline  form,  and  their  refractive  power 
increases,  whilst  if  rapidly  heated,  the  crystals  may  break  up,  but  the 
increase  in  refractive  power  is  still  recognisable  ;  the  variation  in 
optical  properties  is  proportional  to  the  quantity  of  water  expelled. 
It  is  known  that  these  minerals  reabsorb  water  from  the  air  at  the 
ordinary  temperature;  if,  however,  after  dehj'dration,  they  are  mixed 
with  a  few  drops  of  water,  combiuation  takes  place  with  great  energy 
and  development  of  heat,  and  at  the  same  time  a  considerable  quantity 
of  air  is  liberated. 

The  water  in  the  zeolites  is  not  in  chemical  combination  in  the 
common  sense  of  the  word,  and  it  can  be  replaced  by  various  gases,  and 
even  by  solids  such  as  silica,  without  alteration  in  the  crystalline 
form  or  optical  properties  of  the  minerals.  Dehydrated  chabazite, 
harmotome,  heulandite,  and  analcite  absorb  ammonia  in  large  quantity 
with  great  energy  and  development  of  heat,  the  quantity  absorbed 
being  independent  of  the  nature  of  the  zeolite  and  proportional  to  the 
quantity  of  water  previously  expelled.  When  exposed  to  moist  aii*, 
the  ammonia  is  gradually  expelled,  and  its  place  is  taken  by  water. 
In  the  case  of  analcite  the  analogy  is  very  close ;  the  ammonia,  like 
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water,  is  not  absorbed  by  tbe  debydrated  mineral  below  100°,  and  it 
is  not  displaced  by  atmospheric  moisture  at  the  ordinary  temperature^ 

C.  H.  B. 

A  New  Artificial  Silicate.  By  Georges  Friedel  (Bull.  Soc. 
fran.  Min.,  1896,  19,  5 — 14). — Tbis  is  formed,  together  with  nephe- 
lite,  wben  muscovite  is  heated  at  500 — 530°  in  a  solution  (8 — 10  per^ 
cent.)  of  caustic  soda ;  ifc  is  not  formed  when  tbe  temperature  is  too 
low,  or  wben  the  solution  is  too  dilute  or  contains  silica.  Tbe  colour- 
less, transparent,  ortborbombic  crystals  resemble  olivine  in  babit^ 
angles,  and  optical  characters  ;  twins  on  m(llO)  are  common.  Tbe 
material  is  easily  attacked  by  bydrocbloric  acid.     Analysis  gave 


SiOs. 

AI0O3. 

Fe.Oa. 

CaO. 

NaoO. 

KsO. 

H2O. 

Total. 

40-78 

36-73 

trace 

0-15 

15-40 

1-88 

4-93 

99-87 

Tbis  agrees  with  15Si02,8Al203,6R20  +  6H2O,  wbicb  is  an  ortho^ 
silicate  witb  water.  On*  beating  the  crystals  to  bright  redness,  they 
lose  water,  but  still  remain  limpid,  there  being  a  slight  change  in  the- 
optical  characters,  and  a  change  of  sp.  gr.  from  2*377  to  2-463.  The 
crystalline  form  of  tbe  substance  is  therefore  independent  of  the- 
contained  water.  L.  J.  S. 

Analcite.  By  Georges  Friedel  (Bull.  Soc.  fran.  Min.,  1896,  19, 
14— 18).— The  behaviour  of  analcite  (]Sra20,Al203,4Si02,2H20),  wben. 
heated,  is  analogous  to  that  of  tbe  new  ortborbombic  silicate  (see  pre- 
ceding abstract),  tbe  water  being  lost  witb  modification  of  the  optical 
character  and  specific  gravity,  but  without  any  change  in  tbe  outward- 
crystalline  form.  Wben  analcite  is  heated,  the  crystals  still  remain 
more  or  less  transparent,  but  become  more  strongly  doubly  refracting.. 
Crystals  from  the  Cyclopean  Islands,  when  raised  to  a  bright  red 
heat,  changed  in  sp.  gr.  from  2*277  to  2-179,  and  at  a  higher  tempera- 
ture they  became  isotropic,  being  then  apparently  permanently  cubic. 
Some  authors  have  considered  that  tbe  double  refraction  of  this 
mineral  is  connected  with  tbe  loss  of  water,  but  tbis  is  not  confirmed 
by  the  result  obtained  on  beating  analcite  crystals  in  water  to  about 
500°,  as  they  remain  unaltered  and  are  still  doubly  refracting. 

The  water  lost  at  various  temperatures  is  given  as  :  at  100°,  none  ;. 
220—240°,  0-23  per  cent. ;  300—320°,  total  loss  of  3-2  per  cent. 

L.  J.  S. 

Natrolite  from  Moravia.  By  C.  Friedrich  Eichleiter  (Verh.. 
k.  k.  geol.  lieichsmist.,  1895,  485 — 486). —  Radially  columnar  aggre- 
gates of  large  crystals  of  white  natrolite  from  the  eruptive  rocks  at 
Palzendorf,  Moravia,  gave  the  following  results. 

SiOa.  AI2O3.  NagO.  HgO.  Total. 

47-85  27-30  15-55  9-30  10000 

47-45  2710  15-71  935  9961 

This  agrees  with  tbe  usual  formula  Na2Al2Si30if)  +  2H2O.  Traces 
of  calcium,  but  no  iron,  are  present.     Sp.  gr.  2-229.  L.  J.  S. 
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Asbestos  from  Bosnia.  Bj  Heinrich  von  Foullon  (Verh.  k.  h, 
geol.  Eeichsanst.,  1895,  865 — 367). — In  the  weathered  Triassic 
(Werfen)  slates  near  Alilovci  in  N.W.  Bosnia,  are  loose,  irregular 
pieces  of  an  asbestos-like  mineral ;  it  is  also  found  in  the  associated 
limestone  blocks,  and  is  clearly  of  secondary  origin.  It  is  lavender- 
blue  and  finely  fibrous.     Analysis  by  L.  Schneider  gave 

Loss  on  ignition. 

SiOa.       Fe-iO^.       FeO.      MgO.      CaO.     NagO.     KgO.      CO2.       — .        Total. 
54-10     15-76      7-33     12-60     1-44     5-40     0*45     0-09     2-81     99-98 

It  fuses  easily  to  a  black  enamel.  The  mineral,  as  shown  by  its  com- 
position and  outward  appearance,  is  identical  with  the  author's  rhodu- 
sitefrom  the  Island  of  Rhodes  (Abstr.,  1894,  ii,  461).  L.  J.  S. 

[Altered  Biotite  and  Tremolite  from  Styria.]  By  Richard 
Canaval  {Mitth.  Ver.  Steiermark,  1895,  31,  39 — 43). — In  a  paper 
describing  the  occurrence  and  working  of  the  cupriferous  pyrites  at 
Kallwang,  in  Upper  Styria,  are  given  the  following  analyses  of 
minerals  from  the  rocks  bearing  the  ore.  I  is  of  the  green  material 
(vermicnlite),  originating  by  the  chloritisation  of  the  biotite,  in  a 
rock  containing  quartz,  felspar,  and  carbonates.  II  is  of  colourless 
needles  of  tremolite,  sp.  gr.  2*952,  from  a  rock  containing  also  calcite^ 
quartz,  and  a  serpentine-like  substance. 

SiOa.  FegOg.  FeO.  AI2O3.  MnO.  CaO. 

31-782        4075         17751         27'534        2764        1*735 
51-246  —  4-449  —  1-605       13354 

MgO.  K^O.  H2O.  Total. 

5-855  —  8-545         100-041 


24-985        1-754        2-586  99-979 


L.  J.  S. 


Dolomite  from  Graz.  By  J.  A.  Ippen  (Mitth.  Ver.  Steiermarkj 
1895,  31,  272 — 275). — Specimens  of  dolomite  rock  from  the  Schloss- 
berg  at  Graz  gave  the  following  results  on  analysis. 


CaCOg. 

MgCOg. 

FeCOg. 

Insol.  (SiOg). 

H2O. 

Total. 

53-27 

41-77 

1-63 

1-42 

0-96 

99-05 

55-07 

41-78 

1-44 

1-26 

0-64 

100-19 

55-10 

43-93 

trace 

0-30 

not  det. 

99-33 
L.  J. 

s. 

Disintegration  of  Granite  in  the  District  of  Columbia.    By 

George  P.  Merrill  (Bull.  Geol.  Soc.  Amer.,  1895,  6,  321— 332).— The 
rock  when  fresh  is  a  gre}^,  foliated  and  jointed,  micaceous  granite^ 
analysis  I ;  nearer  the  surface  it  is  brown  and  friable,  II ;  whilst  still 
higher  it  is  converted  into  sand  and  gravel,  passing  upwards  into 
soil.  III. 


h 
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Ignition. 
I.  1-22 
II.  3-27 

SiO,.          TiOs. 
69-33     not  det. 
66-82     not  det. 

AI2O3.      FeO.       FeaOg. 
14-33     3-60        — 
15-62     1-69      1-88 

CaO. 
3-21 
313 

MgO. 
2-44 

2-76 

III.  4-70 

65-69        0-31 

NagO.         KgO. 
2-70        2-67 
2-58       -204 
212        200 

15-23          4-39 

P2O5.             Total. 
0-10           99-60 
not  det.         99-79 
0-055         99-765 

2-63 

2-64 

The  disintegration  has  here  been  effected  without  any  important 
change  in  composition  beyond  hydration  and  oxidation  of  the  iron, 
and  in  this  differs  from  the  ordinary  weathering  of  granite.  The 
minerals,  even  in  their  smallest  fragments,  are  in  most  cases  quite 
fresh  ;  and  the  disintegration  is  attributed  to  the  unequal  expansion 
of  the  miiierals  on  hydration.  Cold  water  extracts  from  the  soil 
O-0138  per  cent.,  and  hydrochloric  acid  3-609  per  cent.         L.  J.  S. 

The  Smithville  Meteoric  Iron.  By  Oliver  W.  Huntington 
{Proc.  Amer.  Acad.,  1894,  29,  251 — 260). — Three  masses,  weighing 
about  7,  15,  and  65  lbs.  were  ploughed  up  in  1892  near  Smithville, 
De  Kalb  Co.,  Tennessee  ;  they  closely  resemble  the  Cocke  Co.  iron. 
The  iron  shows  a  marked  octahedral  cleavage,  and  encloses  nodules  of 
troilite  embedded  in  graphite  and  schreibersite  ;  small  crystals  of 
cliftonite  and  perhaps  also  diamond  are  present.     Analysis  gave 


Eesidue  (mainly 

Fe. 

Ni. 

Co. 

Cu. 

P. 

cliftonite). 

Total. 

91-57 

7-02 

0-62 

trace 

0-18 

0-15 

99-54 

This  analysis  is  compared  with  those  of  other  irons  from  Ten- 
nessee and  West  Virginia,  and  it  is  pointed  out  that  many  of  these 
may  have  originally  formed  part  of  the  Cocke  Co.  fall.         L.  J.  S. 


Physiological    Chemistry. 


Gastric  Digestion.  By  John  Sjoquist  (Ghem.  Gentr.^  1895, 
ii,  1127;  from  Skand.  Arch.  f.  Physiol,  5,  277). — For  the  author's 
method  for  estimating  hydrochloric  acid  in  gastric  juice,  see  this 
vol.,  ii,  496. 

Peptic  digestion  is  stated  to  occur  in  two  phases  similar  to  those 
noticed  in  the  inversion  of  cane  sugar.  W.  D.  H. 

Action  of  Dilute  Acids  on  Metabolism.  By  James  Craufurd 
Dun  LOP  (J.  Physiol.,  1896,  20,  82 — 96). — The  observations  recorded 
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were  made  on  human  beings,  and  full  details  are  given  of  the  analyses 
of  urine,  faeces,  and  diet.  After  the  administration  of  large  doses  of 
dilute  mineral  acids,  the  following  phenomena  were  observed : — A 
great  diuresis  ;  a  slight  increase  of  the  total,  but  not  of  the  percentage, 
acidity  of  the  urine;  an  increased  excretion  of  nitrogen,  which  fell,, 
not  on  the  urea,  but  on  the  ammonia  and  extractives,  and  an  increased 
excretion  of  sodium  salts.  W.  D.  H. 

Haemoglobin  and  its  Derivatives.  By  Jeannot  Georgenburger 
(Ghem.  Gentr.,  1895,  i,  701—702;  from  Fharm.  Zeits.  Euss.,  34^ 
102 — 104). — Haemoglobin,  haemol,  and  haemogallol  were  given  with 
the  food,  and  their  value  in  nutrition  gauged  by  the  amount  found  in 
the  feeces.  The  pigment  after  extraction  was  estimated  by  the 
spectroscope.  75  pei*  cent,  of  haetnol  was  absorbed.  The  figures  for 
the  other  substances  are  only  approximate.  "W.  D.  H. 

Solubility  of  Carbonic  Oxide  in  Solutions  of  Haemoglobin  r 
Dissociation  of  Carbonic  Oxide  Haemoglobin.  By  C.  Gustav 
HiJBNER  (Ghem.  Gentr.,  1895,  ii,  308 — 309;  from  Du  Bois  Beymond's 
Archiv,  1895,  209—212,  213— 214).— The  absorption  coefficient  of 
carbonic  oxide  in  solutions  of  haemoglobin  varies  from  0*0213  at  19*5° 
to  0*0221  at  202".  It  is  therefore  less  than  in  pure  water,  where  the 
absorption  coefficient  at  19'6°  is  00233. 

The  dissociation  constant  of  carbonic  oxide  haemoglobin  is  about 
33  times  smaller  than  that  of  oxyhaemoglobin.  Boehm's  experiments- 
{Arch.  exp.  Bath.  Bharm.,  35,  16)  on  the  toxic  effects  of  certain  alka- 
loids are  probably  to  be  explained  by  an  analogous  increase  in  the 
difficulty  of  dissociation  between  them  and  the  substance  of  nerve 
cells.  W.  D.  H. 

Compounds  of  Fatty  acids  with  Cholesterol  in  Blood-serum. 

ByKARLHuRTHLE(ZeiY.p%5zoZ.(7/iem.,1896,21,331— 359).— If  blood- 
serum  is  first  treated  several  times  with  alcohol,  and  then  extracted 
with  a  mixture  of  alcohol  and  ether,  two  crystalline  substances,  melt- 
ing at  43°  and  77°,  are  obtained  from  the  extract;  on  treatment  with 
concentrated  sulphuric  acid,  they  show  reactions  similar  to  those  of 
cholesterol,  but  in  a  modified  manner.  By  treatment  with  alcoholic 
potash,  they  are  decomposed  into  cholesterol  and  potassium  soaps, 
the  substances  being  really  fatty  acid  compounds  of  cholesterol,  namely 
the  oleate  and  palmitate.  The  stearate  was  not  found.  It,  however, 
and  the  others  were  made  synthetically.  The  serum  contains  from 
0-08  to  0-2  of  the  oleate,  and  from  0-006  to  0*008  of  the  palmitate. 

Gholesterylic  oleate  crystallises  in  long,  thin  needles,  melts  at  about 
41°,  and  is  soluble  in  ether,  chloroform,  and  benzene,  but  only  spar- 
ingly in  alcohol;  the  rotatory  power  olq  =  18°  48'.  The  palmitate 
forms  snow-white  plates,  melting  at  77 — 78°.  W.  D.  H. 

Formation  of  Lymph.  By  W.  S.  Lazarus-Barlow  (/.  Bhysiol., 
1896,  19,  418 — 465). — In  favour  of  the  view  that  osmosis  and 
increased  filtration  are  the  effective  factors  in  producing  the  increased 
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outflow  of  lymph  whicli  follows  the  injection  of  a  crystalloid  into  the 
blood,  there  are  the  following  points  :  — 

1.  The  evidence  given  by  the  lowering  in  specific  gravity  of  the 
blood  after  injection  of  comparable  quantities  of  molecular  solutions 
of  sodium  chloride,  glucose,  and  urea,  which  is  found  to  vary  directly 
as  the  initial  rate  of  osmosis  (through  a  copper  ferrQcyanide  mem- 
brane) of  the  substance  injected.  '"  • 

2.  The  fact  that  in  a  few  cases  the  injection  is  followed  by  a 
temporary  diminution  in  the  outflow  of  lymph  from  a  cannula  placed 
in  the  thoracic  duct. 

3.  The  fact  that  the  increased  flow  varies  directly  as  the  lowering 
of  the  specific  gravity  of  the  blood. 

4.  The  fact  that  with  large  injections  of  weak  sodium  chloride 
solution  in  amounts  bearing  a  constant  ratio  to  the  theoretical 
volume  of  the  animal's  blood,  the  ratio  between  the  amounts  of 
lymph  formed  before  and  after  injection  is  practically  a  constant. 

Against  this  view,  there  are  following  nine  points  : — 

1.  The  initial  fall  in  the  sp.  gr.  of  the  blood  after  injection  of  con- 
centrated solutions  is  frequently  over  compensated,  and  this  occurs 
also  after  large  injections  of  liquids  having  a  smaller  initial  rate  of 
osmosis  than  lymph  or  blood-plasma. 

2.  The  fact  that  in  most  cases  there  is  no  initial  diminution  in  the 
outflow  of  lymph. 

.3.  The  fact  that  in  a  few  cases  the  injection  may  diminish  the  out- 
flow, but  the  subsequent  injection  of  another  crystalloid  may  increase 
it. 

4.  The  fact  that  after  the  water  in  the  tissues  has  been  lessened  by 
an  outflow  of  lymph,  injection  of  a  crystalloid  with  a  lower  initial 
rate  of  osmosis  may  lead  to  a  greater  increase  of  lymph  than  under 
normal  circumstances. 

5.  The  initial  rate  of  osmosis  of  the  lymph  may  be  higher  than  that 
of  the  blood-serum. 

6.  The  maximum  outflow  does  not  occur  at  the  time  of  maximum 
intravenoas  pressure. 

7.  If  the  venous  pressure  is  kept  increased  in  a  hind  limb  for  an 
liour,  or  if  the  sciatic  nerve  is  cut,  there  is  in  neither  case  an  increase 
in  lymph  flow. 

8.  An  initial  diminution  in  lymph  flow  is  produced  by  injection  of 
an  insoluble  substance  like  lamp-black. 

9.  The  assumption  that  the  vessel  walls  are  more  nearly  akin  to  a 
copper  ferrocyanide  membrane  than  to  an  animal  memlDrane  like 
peritoneum  is  improbable.  W.  D.  H. 

Hygienic  Studies  on  Copper.  By  Karl  B.  Lehmann  {Ghem. 
Centr.,  1895,  ii,  541—543;  from  Arch.  Hyg.,  24,  1—17,  18—72, 
72 — 83). — Copper  occurs  in  numerous  articles  of  diet;  quantitative 
results  and  methods  of  analysis  are  given.  It  is  calculated  that  in 
our  food  we  take  about  20  milligrams  of  copper  daily ;  but  if  pre- 
serves are  much  used,  it  may  rise  to  over  300  milligrams  per  diem  ; 
more  than  120  milligrams  appears  to  be  harmful.  W.  D.  H. 
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Absorption  of  Iron  by  the  Organism.  By  Johannes  Tirmann 
{Chem.  Gentr.,  1891,  ii,  407—408,  497—498;  from  Pharm.  Zeits. 
Buss.,  34,  403 — 405,  433—439). — Many  observers  believe  that  inor- 
ganic compounds  of  iron  are  not  absorbed,  but  tbat  organic  com- 
pounds like  liaematogen  (Bunge)  or  ferratin  (Schmiedeberg)  form 
the  source  of  iron  to  the  body.  Artificial  ferratin,  prepared  from 
alkali-albumin,  and  tartrate  of  iron  and  sodium,  is  not  the  same 
thing  as  the  material  separated  from  the  liver  by  Schmiedeberg,  and 
is  not  much  more  easily  absorbed.  Excretion  of  iron  is  normally 
chiefly  performed  by  the  mucous  membrane  of  the  intestine,  only 
10  per  cent,  leaving  by  the  urine.  Crystalline  haemoglobin,  hsemo- 
gallol,  and  haematin  are  well  absorbed,  and  the  iron  of  the  urine 
rises  ;  these  substances  do  good  in  cases  of  chlorosis.         W.  D.  H. 

Muscular  Work  and  Glycogen.  By  Josef  Seegen  (Ghem. 
Gentr.,  1895,  ii,  233 ;  from  Gentr.  Physiol.,  9, 193). — From  the  examina- 
tion of  the  blood  entering  and  leaving  a  working  muscle,  the  con- 
clusion is  drawn  that  the  muscular  glycogen  is  only  in  a  very  small 
degree  the  source  of  muscular  work;  the  sugar  of  the  blood  is 
believed  to  be  the  most  important  substance  from  this  point  of  view. 

W.  D.  H. 

Elimination  of  Carbonic  Anhydride  from  Phosphorcarnic 
acid  by  Hydrolysis.  By  Th.  Richard  Kruger  (Zeit.  physiol. 
Ghem.,  1896,  22,  95 — 102). — By  hydrolysis  of  phosphorcarnic  acid 
(Abstr.,  1895,  i,  313),  carbonic  anhydride  is  given  off  ;  in  extracts 
of  muscle,  no  other  substance  yields  carbonic  anhydride  on  hydrolysis 
with  simultaneous  oxidation  by  means  of  iron  chloride.  Phosphor- 
carnic acid  is,  therefore,  regarded  as  the  material  which,  during 
muscular  activity,  gives  off  carbonic  anhydride  without  using  up 
oxygen.  W.  D.  H. 

Iodine  Compounds  in  the  Thyroid.  By  Eugen  Baumann  and 
Ernst  Boos  (Zeit.  physiol.  Ghem.,  1896,  21,  481— 493).— The  sub- 
stance called  tbyroiodin  (this  vol.,  ii,  263)  is  not  destroyed  nor  dis- 
solved by  the  action  of  heat,  or  sulphuric  acid  (1  in  10),  or  hydro- 
chloric acid  (10  per  cent.).  It  can,  therefore,  be  separated  from  the 
other  constituents  of  the  gland  which  dissolve  in  these  reagents.  It 
is  not  of  the  nature  of  a  proteid  or  enzyme. 

The  proteids  of  the  gland  are  an  albumin  with  which  the  greater 
part  of  the  thyroiodin  is  combined,  and  a  globulin  with  which  a 
small  part  of  the  thyroiodin  is  in  combination.  These,  with  a  small 
amount  of  free  thyroiodin,  are  soluble  in  physiological  saline  solu- 
tion. In  the  sheep's  thyroid,  the  percentage  of  iodine  in  the  dried 
organ  varies  from  0  9  to  1'5,  and  in  the  fresh  organ  from  0"26  to  044. 
Clinical  and  experimental  evidence  points  to  thyroiodin  as  the  active 
physiological  material  in  thyroid  extracts.  W.  D.  H. 

Iodine  in  the  Thyroid.  By  Eugen  Baumann  (Zeit.  physiol. 
Ghem.,  1896,  22, 1 — 17  ;  compare  this  vol.,  ii,  263). — A  large  number 
of  analyses  of  thyroids  are  given  so  far  as  the  amount  of  iodine 
obtainable  from  them  is  concerned. 
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Human  thyroids  were  examined  after  death  from  a  large  number 
of  diseases  ;  the  cases  of  children  are  separated  from  those  of  adults ; 
a  number  of  the  lower  animals  were  also  examined.  The  following 
table  gives  the  main  results. 


Dry 

weight  of 
organ. 


Iodine  in 

1  gram  of 

organ. 


Adult  human  thyroid ;  average  of  26  cases,  Freiburg . 

„           „             „  ,,           30      ,,      Hamburg 

„             „  „           11      „      Berlin... 

Children's  ,,  „  39      ,,      


0-33 
0-83 
0-9 

0  or  traces 


In  dogs,  little  or  no  iodine  was  fouhd  ;  it  was  increased  by  feeding 
on  dog  biscuit.  In  other  animals,  it  is  much  the  same  as  in  man. 
Iodine  was  found  in  calf's  thymus.  W.  D.  H. 

Action  of  Thyroiodin.  By  Ernst  Roos  (Zeit.  physiol.  Chem., 
1896,  22,  18—61 ;  compare  Abstr.,  1895,  ii,  516).— The  activity  of 
thyroids  and  thyroid  extracts  depends  on  the  presence  of  thyroiodin. 
This  substance  acts  on  the  general  system,  on  the  thyroid  gland 
itself,  on  cases  of  myxoedema  and  psoriasis,  and  on  metabolism  in  the 
same  way  as  thyroid  extracts.  Details  of  a  large  number  of  clinical 
cases  are  given.  W.  D.  H. 

Nuclein  and  the  Formation  of  Uric  acid.  Bj  Wilhelm 
Weintraud  (Chem.  Centr.,  1895,  ii,  234 ;  from  Berlin  hlin.  Woch., 
32,  405 — 409). — Administration  of  thymus  as  food  causes  a  large 
increase  of  uric  acid  in  the  urine.  This  is  produced  chiefly  by  the 
absorption  of  nuclein  from  the  food,  and  only  in  a  small  degree  arises 
indirectly  by  the  diet  increasing  the  number  of  leucocytes. 

W.  D.  H. 

Formation  of  Uric  acid  in  Man.  By  Wilhelm  Weintraud 
(Chem.  Centr.,  1895,  ii,  310 — 311 ;  from  Bu  Bois  Reymond's  Archivy 
1895,  382 — 385). — By  feeding  on  cooked  thymus,  the  basic  nitrogen 
and  the  phosphoric  acid  of  the  urine  are  increased  in  the  urine,  but  not 
in  the  faeces.  Only  a  small  part  of  the  absorbed  nuclein  is  changed 
into  uric  acid  ;  it  is  probable  that  the  uric  acid  is  discharged  into  the 
intestine.  W.  D.  H. 

Fibrin- ferment  and  Nucleo-proteid.  By  Cornelius  A.  Pekel- 
HARiNG  (Chem.  Gentr.,  1895,  ii,  53  ;  from  Centr.  Physiol.,  9,  102). — 
Halliburton  and  Brodie  stated  that  there  were  numerous  diiferences 
between  fibrin-ferment  and  nucleo-proteid  ;  the  present  communica- 
tion shows  that  these  are  all  susceptible  of  explanation. 

W.  D.  H. 

Note  hy  Abstractor. — Halliburton  and  Brodie  have  more  recently 
(/.  Physiol,  18,  306)  and  independently  arrived  at  the  same  conclu- 
sion, namelj^  that  fibrin-ferment  is  a  nucleo-proteid. — W.  D.  H. 
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Chemistry  of  Mitosis.  By  L.  Heine  {Zeit.  physiol.  Ghem.,  1896, 
21,  494 — 506). — Lilienfeld  concludes  from  microchemical  work  that 
in  the  dividing  nucleus  of  cells,  free  nucleic  acid  is  liberated.  In  the 
present  research,  this  conclusion  is  questioned ;  the  only  change  that 
occurs  is  one  in  the  physical  groupings  of  the  chromatic  filaments. 

The  microchemical  reactions  described  for  distinguishing  between 
free  nucleic  acid  and  its  proteid  compounds,  and  between  acidophile 
and  basophile  reactions  as  tested  by  aniline  dyes,  are  not  trust- 
worthy. According  to  the  previous  treatment  of  the  objects  (method 
of  hardening,  &c.),  any  variety  of  selective  colouring  can  be  obtained. 
The  results  described  are,  therefore,  chiefly  of  histological  rather 
than  of  chemical  interest.  W.  D.  H. 

Rennin  and  Milk  Clotting.     By  Arthur  Edmunds  (/.  Phydol., 
1896,  19,  466 — 476). — A  small  quantity  of  a  milk-curdling  ferment 
can  be  obtained   from  many  tissues  besides    the    stomach,    namely, ' 
testis,  liver,  lung,  muscle,  kidney,    spleen,    thymus,    thyroid,  brain, 
blood,  small  intestine,  ovary. 

There  is  no  evidence  that  casein  can  be  reconverted  into  caseinogen 
and  re-coagulated  by  rennin,  the  apparent  re-coagulation  described 
by  Peters  (Preisschrift  Rostock,  1894)  being  probably  due  to  calcium 
salts  present  in  the  rennet  extract. 

Peptone  has  a  marked  retarding  effect  on  coagulation,  which  may 
be  partly  neutralised  by  calcium  chloride. 

Casein  is  soluble  in  ammonium  oxalate  solution  without  being 
reconverted  into  "  caseinogen." 

Grrimaux's  "  colloide  aspartique  "  has  no  coagulating  effect  on  milk. 

W.  D.  H. 

Effect  of  Borax  on  Milk  Curdling.  By  F.  J.  Allen  {Lancet, 
1896,  1,  1516). — Milk  containing  one-tenth  of  its  volume  of  cold 
saturated  solution  of  borax  will  not  curdle  with  rennet;  but  this 
property  is  restored  by  calcium  chloride.  Boric  acid,  on  the  other 
hand,  hastens  rather  than  hinders  rennet  activity.  The  conclusion 
that  the  action  of  borax  is  due  to  the  base  rather  than  to  the  acid 
was  confirmed  by  the  discovery  that  sodium  hydrogen  carbonate  has 
the  same  action  as  borax,  if  one-sixth  of  a  6  per  cent,  solution  is 
added  to  the  milk.     This  also  is  neutralised  by  calcium  chloride. 

W.  D.  H. 

Absorption  and  Excretion  of  Lime.  By  J.  G.  Rey  {Ghem. 
Gentr.,  1895,  ii,  55 — 56,  and  837  ;  from  Arch.  exp.  Path.  Pharm.,  35, 
295 — 305  ;  and  Deut.  med.  Woch.,  21,  569 — 572). — On  subcutaneous 
injection  of  lime  and  calcium  salts  in  dogs,  a  small  part  (12 — VS 
per  cent.)  appears  in  the  urine,  the  remainder  being  excreted  into 
the  intestine,  especially  the  large  intestine. 

In  rickets,  the  absorption  of  calcium  compounds  from  the  intestine 
is  lessened,  although  this  can  hardly  be  considered  the  cause  of  the 
disease.  In  osteomalacia,  the  calcium  in  the  urine  suddenly  sinks 
about  the  twelfth  day ;  this  is  possibly  an  indication  of  commencing 
repair.  W.  D.  H. 

VOL.  Lxx.  ii.  35 
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Pentosuria.  By  Ernst  L.  Salkowski  (Ghem.  Centr.,  1895,  ii, 
177 — 178;  from  Berlin  hlin.  Woch.^  32,  364). — Two  new  cases  of 
pentose  iu  the  urine  are  described.  The  abnormal  constituent  was 
found  for  a  considerable  time,  but  no  cause  in  the  way  of  diet  could  be 
found  to  account  for  it.  It  is  absent  from  diabetic  urine.  Ham- 
marsten  separated  a  pentose  from  the  nucleo-prote'id  of  the  pancreas  ; 
thus  pentose  may  originate  within  the  body,  and  if  oxidation  pro- 
cesses are  lessened,  may  leave  in  the  urine  as  such.  W.  D.  H. 

Milk  Sugar  in  the  Urine  after  Child-birth.  By  F.  A.  Lemaire 
(Zeit.  physiol.  Chem.,  1896,  21,  442). —  The  presence  of  lactose  in  the 
urine  of  women  after  delivery  has  been  often  mooted,  and  a  certain 
result  is  now  arrived  at  by  employing  Baumann's  benzoic  chloride 
method  of  separating  carbohydrates.  The  osazones  of  the  carbo- 
hydrates were  then  prepared. 

Baisch's  result  that  normal  urine  Contains  glucose  and  a  dextrin- 
like substance  is  confirmed ;  isomaltose  was  also  found  ;  and  in  fifteen 
cases  after  child-birth,  but  not  before  delivery,  lactose  was  found 
too.     The  figures  given  are  as  follows  : — 

Ante  partum.  Post  partum. 

Glucose,  per  cent 0-004  to  0008         0007  to  0014 

Isomaltose,  per  cent.    ...      O'OOl  „  0'002         0*002  „  0-0035 

Lactose,  per  cent none  001     „  004 

W.  D.  H. 

The   Relationship   of  Levulinic    acid   to   Acetonuria.     By 

WiLHELM  Weintraud  (Chem.  Centr.,  1895,  i,  292  ;  from  Arch.  exp. 
Path.  Fharm.,  34,  367 — 373). — Levulinic  acid  is  regarded  as  the 
intermediate  parent  substance  between  the  prote'ids  of  the  body  and 
the  acetone  and  acetoacetic  acid  of  the  urine  of  diabetic  patients.  It 
is  especially  a  decomposition  product  of  the  nuclei  of  cells.  It  is  not 
toxic,  although  Jaksch  has  stated  that  it  is.  W.  D.  H. 

Excretion  of  Uric  acid  and  Xanthine  Bases  by  the  Faeces. 

By  WiLHELM  Weintraud  (Ghem.  Gentr.,  1895,  ii,  54 — 55 ;  from  Gentr. 
Klu.  Med.,  16,  433 — 436). — In  a  case  of  leucaemia  the  rise  of  uric  acid 
in  the  urine  was  found  not  to  correspond  with  the  increased  number 
of  leucocytes ;  here,  however,  an  enormous  increase  in  the  xanthine 
bases  of  the  faeces  was  found.  These  bases  always  occur  in  the  faeces 
and  are  regarded  as  a  true  excretion,  not  as  food  residues. 

W.  D.  H. 

Solubilities  of  Uric  acid  in  Urine.  By  Fred.  J.  Smale  (Ghem. 
Gentr.,  1895,  ii,  833—834;  from  Gentr.  Physiol.,  9,  385— 390).— At 
40°,  uric  acid  is  soluble  in  2400  parts  of  water,  which  is  more  than 
has  been  found  hitherto.  In  solutions  of  sodium  chloride,  the  solu- 
bility is  less ;  this  varies  with  temperature,  and  tables  of  the  solubility 
of  uric  acid  in  solutions  of  this  and  other  salts  are  given. 

There  is  more  uric  acid  in  the  urine  than  is  indicated  by  the  silver 
method,  as  a  part  of  the  compound  is  held  in  solution  by  the  urea 
present.  W.  D.  H. 


3. 

Scarlatina,  (A)  increased 

4. 

Ditto        (A) 

5. 

Diphtheria,  (A)         ,, 

6. 

Ditto        (A) 

7. 

Diabetes      (A)         ,, 
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The  Precipitation  of  Urates  within  and  without  the  Body. 

By  C.  MoRDHOR&T  (Ghem.  Centr.,  1895,  ii,  795 — 797  ;  from  Gentr. 
inn.  Med.,  16,  841 — 847). — This  paper  is  a  discussion  as  to  the 
relationships  of  the  reactions  of  the  various  juices  and  secretions  of 
the  body,  and  how  changes  in  these  reactions  may  determine  the  pre- 
cipitation of  uric  acid  or  urates  as  in  an  attack  of  acute  gout. 

W.  D.  H. 
Alloxuric  Substances  in  the  Urine  of  Children  in  Disease. 
By   Adolf  Baginsky  and  Paul   Sommerfeld    {Zelt.  physiol.    Ghem., 
1896,    21,    412 — 421). — Seven    cases    of    diseases    in   children   are 
described  ;  the  following  points  w^ere  noted  in  their  urine. 

1.  Nephritis  after  whooping  cough.  Alloxuric  bases  (A)  increased, 
uric  acid  (B)  diminished  ;  total  alloxuric  substances  (C)  increased. 

2.  Nephritis  and  endocarditis ;  (A)  increased,  (B)  diminished,  (C) 
normal. 

(B)  normal ;    (C)  increased. 
(B)  diminished;    (C)  normal. 
(B)  normal ;     (C)  increased. 
(B)  diminished  ;   (C)  diminished. 
(B)  increased  ;      (C)  increased. 

W.  D.  H. 

Indican,  Indoxylsulphuric  acid,  and  Conjugated  Glycuronic 
acids  in  the  Urine.  By  A.  Daiber  (Ghem.  Gentr.,  1895,  ii,  809 ;  from 
Schweiz.  Woch.  Pharm.,  33,  229 — 236). — A  number  of  urines  were 
analysed ;  some  contained  only  indoxylsulphuric  acid,  others  only 
indican,  and  others  sugar  and  indoxylglycuronic  acid.  The  latter 
substance  is  laevorotatory,  and  so  influences  the  rotation  as  well  as 
the  reducing  power  of  the  urine  in  the  estimation  of  the  sugar. 

W.  D.  H, 

Poisoning  with  Potassium  Chlorate.  By  Kurt  Brandenburg 
{Ghem.  Gentr.,  1895,  ii,  685 ;  foom  Berlin  Klin.  Woch.,  32,  583—586). 
— The  blood  of  a  suicide  who  took  40  grams  of  potassium  chlorate 
was  rich  in  methasmoglobin ;  the  corpuscles  were  broken  up.  There 
was  icterus,  and  during  the  first  two  days  methaemoglobin  passed 
into  the  iirine.     The  total  solids  of  the  blood  were  lessened. 

W.  D.  H. 

Physiological  Action  of  Cadmium.  By  Cesare  Paderi  {Ghem. 
Gentr.,  1895,  i,  794  ;  from  Arch.  Farm,  terapeutica,  3). — Cadmium 
paralyses  the  central  nervous  system ;  it  extends  centrifugal ly,  the 
muscles  being  influenced  last.  The  effect  on  the  heart  is  produced 
partly  on  its  nerves,  partly  on  its  muscular  substance.  Cadmium 
is  an  antiseptic.  W.  D.  H. 

Physiological  Action  of  Thallium.  By  Antonio  Cukci  {Ghem. 
Gentr.,  1895,  ii,  999;  from  Ann.  Ghim.  Farm.,  22,  441—449).— 
Thallium  and  its  salts  depress  the  heart  and  circulation  in  frogs.  In 
dogs,  the  pulse  becomes  slower,  although  the  pressure  rises  as  with 
alkalis  generally.  After  a  dose  of  curare,  large  enough  to  affect  the 
heart  and  vaso-motor  nerves,  thallium,  like  potassium,  causes  a  rise 
of  blood  pressure.  W.   D.  H. 

85—2 
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Toxicity  of  Acetylene.  By  Rudolf  Rosemann  (Chem.  Oentr., 
1895,  ii,  998—999;  from  Arch.  exp.  Path.  Pharm.,  38,  178—196). 
— Acetylene,  prepared  from  calcium  carbide,  contained  hydrogen 
phosphide  and  sulphide.  This  impure  product  is  less  poisonous  than 
coal  gas.  It  produces  no  change  in  the  blood ;  it  causes  sleepiness, 
the  respiration  becoming  slow,  deep,  and  finally  dyspnoeic.  Some 
animals  vomited.     Its  action  appears  to  be  on  the  nervous  system. 

W.  D.  H. 

Physiological  Action  of  Ureides.  I.  Alloxan,  AUoxantin, 
and  Parabanic  acid.  By  Yalerio  Lusini  {Ghem.  Gentr.,  1895,  ii, 
311,  727—728,  838;  from  Ann.  Ghim.  Farm.,  21.  241—257,  22, 
341 — 351,  385 — 394). — Alloxan  increases  nervous  irritability  and 
acts  also,  but  with  less  intensity,  on  the  muscles.  It  leaves  the  body 
in  the  urine  as  alloxantin  and  parabanic  acid.  AUoxantin  behaves 
like  alloxan  in  its  physiological  action,  but  is  especially  poisonous  to 
cold  blooded  animals.  The  blood  shows  strongly  reducing  proper- 
ties ;  this  is  not  produced  by  the  other  two  substances.  Given  by 
the  stomach,  it  appears  in  the  urine  chiefly  as  parabanic  acid,  and  in 
smaller  quantities  as  dialuric  acid,  murexide,  and  alloxantin  itself. 
Parabanic  acid  lessens  the  secretion  of  the  skin,  produces  midriasis, 
increases  reflexes,  and  finally  kills  in  a  state  of  torpor,  the  heart 
stopping  in  diastole. 

All  these  substances  act  on  the  central  nervous  system,  producing 
first  stimulation,  then  paralysis.  Alloxan  is  the  most,  and  para- 
banic acid  the  least  poisonous.  W.  D.  H. 

Physiological  Action  of  Gentisic  acid.  By  Alexis  Likhat- 
SCHEFF  {Zeit.  physiol.  Ghem.,  1896,  21,  422 — 441). — Homogentisic 
(2  :  5-dihydroxyphenylacetic)  acid  is  the  substance  formed  in  urine 
in  cases  of  so-called  alcaptonuria.  Experiments  were  in  the  present 
research  made  on  dogs ;  it  is  almost  harmless,  and  appears  as  such 
in  the  urine,  and  does  not  unite  in  the  organism  with  sulphuric 
acid.  Gentisic  acid,  however,  is  poisonous,  and  unites  with  sulph- 
uric acid,  giving  rise  to  an  increase  of  ethereal  sulphates  in  the  urine  ; 
part,  however,  remains  unaltered,  and  is  excreted  as  such.  Quinol  is 
strongly  toxic  and  is  excreted  in  the  form  of  ethereal  sulphate  alone. 

In  alcaptonuria  there  is  no  rise  in  the  excretion  of  ethereal 
sulphates,  and  so  no  gentisic  accompanies  the  homogentisic  acid. 

W.  D.  H. 

Physiological  Action  of  Caffeine  and  Theobromine.  By 
Manfredi  Albanese  (Ghem.  Gentr.,  1895,  ii,  234 — 235 ;  from  Arch. 
JExp.  Path.  Pharm.,  35,  449 — 466). — Caffeine  given  to  dogs  leaves  the 
body  in  the  urine  as  a  methylxanthine  ;  this,  however,  is  only  an 
intermediate  product,  since  if  it  is  itself  injected  subcutaneously,  very 
little  is  found  in  the  urine.  This  methylxanthine  is  probably  identi- 
cal with  heteroxan thine.  Theobromine  is  partly  decomposed  in  the 
same  way.  W.  D.  H. 

Alkaloids  of  Hydrastis  Canadensis.  By  Kuno  von  Bunge 
(Ghem.  Gentr.,  1895,  i,  1173—1175 ;  from  Arb.  Pharm.  Inst.  Dorpat.,  11 
and  12). — Hydrastinine  gives  precipitates  which  are  mostly  yellow, 
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and  some  crystalline,  with  the  various  precipitants  of  alkaloids.  Potas- 
sio-merciiric  iodide  will  detect  it  when  diluted  with  100,000  parts  of 
water.  It  has  no  effect  on  red  corpuscles  ;  it  paralyses  the  peripheral 
nerves  and  muscles.  Small  doses  do  not  affect  the  heart,  but  large 
ones  paralyse  the  vagus.  The  kidney  vessels  are  dilated.  The  fatal 
dose  for  cats  is  0'3  gram  per  kilo,  of  body  weight.  It  leaves  the  body 
unchanged,  principally  by  the  urine. 

Canadine  hydrochloride  and  sulphate  were  also  examined.  They 
are  precipi table  by  a  large  number  of  reagents.  Outside  the  body 
canadine  causes  a  change  in  the  pigment  of  the  red  corpuscles  into 
methaemoglobin ;  internally  it  does  not  show  this  property,  but  in- 
creases the  disposition  of  the  blood  to  deposit  para-haemoglobin 
crystals.  It  acts  paralysingly  on  the  heart,  and  in  larger  doses  on 
the  brain  and  spinal  cord,  and  it  increases  intestinal  movements.  The 
fatal  dose  for  cats  is  0'2  gram  per  kilo,  of  body  weight.  It  is  not 
wholly  absorbed  from  the  alimentary  canal,  but  that  which  is,  leaves 
the  body  as  oxalic  acid  in  the  urine.  W.  D.   H. 
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Inversion  of   Cane  Sugar  by  means  of  Micro-Organisms. 

By  Claudio  Fermi  and  Giuseppe  Montesano  (Chem.  Centr.,  1895,  ii, 
712—713;  from  Gentr.  BaJct.und  Parasitenk.,  1,  482—487,542—546). 
— Of  70  species  of  micro-organism  with  which  the  authors  have 
worked,  only  the  following  bring  about  inversion  when  added  to 
a  bouillon  culture  containing  cane-sugar.  Bacillus  megatererium, 
Proteus  vulgaris,  Bacillus  fluoresc.  liquef.,  white  yeast,  rose  yeast. 
Cholera  vibrios  and  Vibrio  Metschnikovii  are  uncertain  in  their 
action. 

When  the  bouillon  is  rendered  alkaline  with  excess  of  magnesia 
Bacillus  fiuoresc.^  Proteus  and  rose  yeast  lost  their  inverting  powers. 
Most  of  the  organisms  retain  this  power  in  slightly  acid  solutions, 
one  exception  to  this  is  Vibrio  Metschnikovii.  Invertase  is  also 
formed  when  glycerol  takes  the  place  of  cane  sugar  in  the  bouillon, 
but  is  not  formed  by  certain  bacteria  in  peptonised  bouillon,  nor  in 
bouillon  containing  racemic  acid.  The  beginning  of  the  formation  of 
invertase  varies  with  the  culture  medium,  and  also  with  the  special 
organisms  ;  it  usually,  however,  takes  place  two  to  three  days  after 
inoculation.  In  bouillon  cultures  containing  cane  sugar,  no  invert 
sugar  can  be  detected  during  the  first  two  days,  although  active 
invertase  can  be  shown  to  be  present. 

Invertase  is  also  formed  in  a  medium  containing  no  prote'id  matter. 
In  a  pure  5  per  cent,  glycerol  medium,  Aspergillus  niger  and  Pencil- 
Hum  glaucum  alone  yield  invertase.  The  amount  of  invertase  formed 
by  mould  fungi  is  always  greater  than  that  formed  by  Schizomycetes, 
and  may  be  increased  or  diminished  by  means  of  heat.  The  invertase 
obtained  from  mould  fungi  may  be  heated  to  100°  for  over  an  hour 
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withoat    being    destroyed.      Acids,    especially    inorganic  acids,   and 
alkalis,  especially  potash,  rapidly  destroy  the  enzyme. 

J.  J.  S. 

Biochemical  Preparation  of  Sorbose.  By  Gabriel  Bkrtrand 
(Compt.  rend.,  1896,  122,  900 — 903). — Sorbose  does  not  exist  ready 
formed  in  the  juice  of  Sorbus  aucuparia,  S.  intermedia,  or  8.  latifolia. 
The  juice  of  these  plants  rapidly  ferments,  all  the  glucose  disappears, 
and  a  corresponding  quantity  of  alcohol  is  formed,  but  when  fermen- 
tation is  complete  the  liquid  contains  no  sorbose.  At  this  point,  the 
surface  of  the  liquid  is  filled  with  Saccharomyces  vini,  which  oxidises 
the  alcohol,  and  often  this  is  followed  by  Penicillium  glaucum  and 
other  moulds,  which  completely  alter  the  juice  but  without  producing 
sorbose.  Sometimes,  however,  small,  reddish  flies  are  attracted  to 
the  liquid,  and  it  is  then  seen  that  the  supernatant  film  becomes 
gelatinous  and  consistent,  eventually^  loses  its  translucidity,  and  dries 
up  with  a  greenish  colour.  The  liquid  then  contains  large  quantities 
of  sorbose. 

The  conversion  of  the  sorbitol  into  sorbose  is  brought  about  by  a 
microbe  of  2  /a  to  3  /t  long,  about  0"5  /n  broad,  which  is  introduced 
into  the  juice  by  the  red  fly  previously  mentioned.  In  order  to  obtain 
this  ferment,  a  mixture  of  wine  and  vinegar  or  red  wine  with  twice  its 
volume  of  water  is  left  exposed  to  the  air  in  different  places,  until  the 
microbe  begins  to  develop  its  gelatinous  colonies,  thicker  and  more 
opaque  in  the  central  portions,  which  very  soon  become  confluent,  so 
that  the  membrane  can  be  removed  in  one  piece.  The  ferment  is 
introduced  into  the  juice  of  a  fruit  or  into  an  artificial  nutrient 
fluid  containing  sorbitol.  In  the  case  of  the  fruit  juice,  alcoholic 
fermentation  must  first  be  completely  finished,  and  the  liquid  care- 
fully filtered.  The  artificial  nutrient  fluid  may  be  a  solution  of  yeast 
or  a  1  per  cent,  solution  of  peptone  mixed  with  inorganic  salts.  Fer- 
mentation is  allowed  to  go  on  in  shallow  vessels  at  25°  until  the 
reducing  power  of  the  liquid  with  reference  to  Fehling's  solution  no 
longer  inci'eases.  C.  H.  B. 

Nitrates  in  Seedlings.  By  Ernst  Schulze  (Zeit.  physiol.  Ghem., 
1896,  22,  82—89;  compare  Abstr.,  1895,  ii,  84).— The  occurrence  of 
nitrates  in  various  etiolated  seedlings  has  been  noted  previously,  the 
nitric  acid  being  formed  from  proteid  matter  during  germination. 
The  circulating  nitrogen,  however,  is  generally  and  mostly  in  the 
form  of  amides,  and  in  the  cases  of  Lupinus  angustifolius,  L.  albus, 
Vicia  sativa,  Ricinus  communis,  and  Zea  Mays  the  search  for  nitrates 
during  the  first  14  days  of  growth  gave  negative  results. 

W.  D.  H. 

Saps.  By  Alexandre  Hi^bert  (Bull.  Soc.  Chim.,  [3],  13,  927 — 
932). — The  author  has  examined  the  saps  of  certain  varieties  of 
plants,  namely,  of  a  creeper  of  the  Ampelocissus  tribe  from  the 
French  Congo,  of  the  Banana  tree  (Musa  paradisica),  and  of  the  vine 
{Vitis  vinifera).  The  first  is  characterised  by  containing  a  compara- 
tively large  percentage  of  iron. 

The  sap  of  Musa  par adisica  contains  tannin,  gallic  acid,  acetic  acid, 
flodium  chloride,  and  salts  of  calcium,   potassium,  and   aluminium. 
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The  sap  of  the  vine,  on  treatment  with  lead  acetate,  yields  a  sub- 
stance giving,  with  phenylhjdrazine,  an  osazone  melting  at  205°, 
which  is  the  melting  point  of  glucosazone.  J.  F.  T. 

Some  Constituents  of  Nettles.  By  Ercole  Gidstiniani  {Gaz- 
zetta,  1896,  26,  i,  1 — 7). — The  author  has  examined  TJrtica  urens  and 
Urtica  dioica  with,  the  object  of  determining  to  which  constituents 
they  owe  their  powerful  haemostatic  action.  No  alkaloids  could  be 
extracted  from  the  plants,  either  before  or  after  flowering.  The 
freshly  expressed  juice  of  the  nettles  collected  before  flowering  has 
occurred  gives  off  nitrous  vapours  when  heated  or  distilled,  but  the 
amount  of  such  vapours  evolved  diminishes  greatly  as  the  plant 
reaches  maturity,  and  the  aqueous  extract  of  the  dried  plant  gives  off 
no  nitrous  vapours  on  distillation ;  this  behaviour  is  probably  due  to 
the  simultaneous  presence  of  formic  acid  and  nitrates  in  the  plant 
juices.  The  nettle  probably  contains  a  glucoside,  which  readily 
undergoes  hydrolysis  with  formation  of  one  or  more  volatile  acids. 

W.  J.  P. 

Chemical  Characteristics  of  Bilberry  Juice.  By  W.  Nackkn 
{Ghem.  Oentr.,  1895,  66,  1084;  from  Forsch.  Ber.  Lehens.  Hyg., 
2,  350 — 361). — The  colouring  matter  is  best  isolated  by  treating  the 
juice,  which  has  been  previously  nearly  neutralised  with  soda,  with 
hide  powder.  The  hide  powder  takes  up  the  colouring  matter  from  the 
juice  in  the  course  of  two  days,  and  is  then  collected  and  well  washed 
with  water  ;  the  colouring  matter  is  extracted  with  dilute  hydro- 
chloric acid,  and  maybe  precipitated  from  the  solution  by  dilute  soda. 
When  moist,  it  forms  an  indigo-blue  paste,  but  when  dry,  a  bluish- 
black  mass  with  a  reddish  lustre.  It  dissolves  in  mineral  and  organic 
acids,  but  is  insoluble  in  water,  alcohol,  ether,  chloroform,  or 
benzene.  The  solution  changes  to  dark  brown  when  treated  with 
ferric  chloride,  to  violet  with  copper  sulphate  or  zinc  chloride,  and  to 
indigo-blue  with  lead  acetate.  It  reduces  Fehling's  solution,  and  is 
decomposed  by  hot  concentrated  sulphuric  acid,  a  compound, 
C14H14O7,  being  thrown  down  when  the  dark  red  solution  thus  obtained 
is  diluted  with  water.  Nitric  acid  oxidises  the  colouring  matter  to 
picric  and  oxalic  acids.  It  slowly  decomposes  on  standing ;  and  its 
acid  solution,  when  boiled,  evolves  4*9  per  cent,  of  carbonic  anhydride  ; 
it  is  readily  acetylated,  and  apparently  has  the  composition  C10H12O8. 
When  chlorine  is  passed  into  the  juice,  a  bright  grey,  amorphous 
precipitate  is  obtained.  This  contains  24' 77  per  cent,  of  chlorine,  and  is 
sparingly  soluble  in  water  but  readily  in  alcohol,  has  acid  properties, 
reduces  Fehling's  solution,  and  can  readily  be  benzoylated. 

Considerable  quantities  of  citric  and  malic  acids  are  present  in  the 
juice,  but  no  tartaric  or  oxalic  acid.  The  carbohydrates  present 
include  glucoses,  pentoses,  and  inositol. 

The  fermentation  products  of  the  juice  include  aldehyde,  and  capric,. 
propionic,  valeric,  and  butyric  acids.  J.  J.  S. 

Nitric  acid  in  the  Waters  of  the  Seine  and  its  Chief  Tribu« 

taries.  By  J.  J.  Th^ophile  Schloesing  (Compt.  rend.,  1896,  122, 
699 — 703). — The  author  has  continued  his  investigations  of  the  quan- 
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titj  of  nitrates  in  the  waters  of  the  Seine,  Marne,  Yonne,  and  Oise 
(Abstr.,  1895,  ii,  286),  and  has  made  estimations  throughout  1895. 
The  variations  are  approximately  the  same  in  all  four  rivers  ;  the 
proportion  of  nitric  acid  is  at  a  minimum  (3  to  4  milligrams  per 
litre)  in  July,  August,  and  September,  gradually  increases  until 
it  reaches  a  maximum  (9  to  10  milligrams  per  litre)  in  January 
or  February,  and  then  decreases  again.  The  proportion  of  nitric  acid 
has  no  definite  relation  to  the  volume  of  water  passing  down  the 
stream.  The  maximum  corresponds  with  a  period  of  the  year  when 
surface  drainage  is  small  and  the  activity  of  aquatic  plants  is  low  ; 
the  minimum  corresponds  with  the  season  when  the  activity  of 
aquatic  vegetation  is  at  its  maximum.  C  H.  B. 

Apparatus  for  estimating  the  Water-holding  Power  of 
Soils.  By  J.  L.  Beesox  (/.  Amer.  Chem.  Soc,  1895,  17,  769—771). 
— The  apparatus  looks,  at  first  sight,  like  a  nitrometer.  Inside  the 
wider  tube  is  placed  a  perforated  disc,  which  is  afterwards  covered 
with  filter  paper,  the  disc  being  connected  with  a  pressure  tube,  bent 
downwards  at  its  upper  end.  The  soil  to  be  tested  is  placed  on  the 
disc,  and  by  raising  the  narrow  tube  of  the  apparatus  a  known 
volume  of  water  is  forced  through  the  soil ;  the  tube  is  then  lowered, 
and  the  volume  of  water  again  measured.  The  difference  in  the  two 
readings  represents  the  water  absorbed  by  the  soil.  L.  de  K. 
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Estimation  of  Hydrogen  by  means  of  Palladious  Chloride. 
By  Edward  D.  Campbell  and  E.  B.  Hart  {Amer.  Chem.  /.,  1896,  18, 
294 — 298). — A  freshly  prepared,  nearly  neutral  1  per  cent,  solution 
of  palladious  chloride  completely  absorbs  small  quantities  of  hydrogen 
in  the  course  of  two  hours.  No  advantage  is  gained  by  using  a 
stronger  solution,  whilst  the  absorption  is  retarded  if  the  solution  be 
strongly  acid.  A.  L. 

Estimation  of  Free  Hydrochloric  acid  in  Gastric  Juice. 
By  John  Sjoquist  (Zeit.  anal.  Chem.,  1896,  35,  240 — 253;  from 
Skandinav.  Archiv.  Physiol.,  5,  2? 7). — The  author  has  somewhat 
modified  his  process  (Abstr.,  1893,  ii,  433)  by  converting  the  barium 
chloride,  resulting  from  the  action  of  the  gastric  juice  on  barium 
carbonate,  into  chromate,  and  estimating  the  latter  by  Zulkowsky's 
iodimetric  method.  10  c.c.  of  the  gastric  juice  is  mixed  in  a  platinum 
basin  with  05  gram  of  barium  carbonate,  evaporated  to  dryness  and 
gently  incinerated.  The  ash  is  exhausted  with  boiling  water,  and 
the  solution  is  mixed  with  ammonium  acetate,  acetic  acid,  and 
ammonium  chromate.  The  precipitate  is  washed  free  from  soluble 
chromates,  diffused  in  10  c.c.  of  water,  and  treated  with  2  c.c.  of  30 
per  cent,  potassium  iodide  solution  and  5  c.c.  of  hydrochloric  acid, 
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and  the  liberated  iodiue  is  titrated  with,  thiosulphate.  Since  6  atoms 
of  iodine  are  liberated  for  each  4  mols.  of  hydrochloric  acid,  a  thio- 
sulphate solution  of  about  31  grams  per  litre  corresponds  with 
3  milligrams  of  hydrochloric  acid  per  c.c.  Objections  to  the  method 
are  discussed.  M.  J.  S. 

Detection  of  Fluorine  in  Beer.  By  Rudolf  Hefelmann  and 
Paul  Mann  (Ghem.  Centr.,  1895,  i,  1081 ;  from  Fharm.  Centr.  Halle, 
16,  249 — 250). — A  crystalline  compound  containing  85  per  cent,  of 
silicon  fluoride  and  15  per  cent,  of  ammonium  fluoride  is  now  largely 
used  as  an  antiseptic.  To  detect  fluorides  in  beer,  500  c.c.  of  the 
sample  (freed  from  carbonic  anhydride)  is  mixed  with  1  c.c.  of  a 
mixture  of  equal  parts  of  10  per  cent,  calcium  and  barium  chloride 
solutions,  and  then  with  05  c.c.  of  20  per  cent,  acetic  acid.  After 
adding  50  c.c.  of  90  per  cent,  alcohol,  the  whole  is  left  for  24  hours  to 
allow  the  calcium  fluoride  and  barium  silicofluoride  to  settle.  The 
precipitate  is  collected,  and  at  once  dried  in  a  platinum  crucible. 
The  fluorine  is  now  tested  for,  in  the  usual  way,  by  heating  with  1  c.c. 
of  sulphuric  acid,  and  noticing  the  action  of  the  fumes  on  a  watch 
glass.  L-  DE  K. 

Detection  of  Fluorine  in  Wine.  By  G.  Nivi^re  and  A.  Hubert 
(Chem.  Centr.,  1895,  ii,  251 ;  from  Mon.  scient,  [4],  9,  1). — One  hundred 
c.c.  of  the  sample  is  rendered  alkaline  with  aqueous  soda,  and  boiled  for 
a  few  minutes  with  2 — 3  c.c.  of  a  10  per  cent,  solution  of  calcium 
chloride.  The  precipitate  is  collected  on  a  filter  and,  after  ignition, 
the  residue  is  mixed  with  one-third  of  its  weight  of  precipitated  silicic 
acid.  The  mixture  is  then  heated  with  a  mixture  of  equal  parts  of 
ordinary  and  fuming  sulphuric  acid  in  a  small  test-tube  connected 
with  a  small-pattern  nitrogen  bulb.  The  presence  of  1  gram  of 
ammonium  fluoride  in  100  litres  of  wine  may  be  detected  by  the 
cloudiness  of  the  water  in  the  bulb-apparatus.  The  contents  of  the 
bulbs  may  then  be  filtered,  and  precipitated  by  means  of  a  solution  of 
potassium  acetate  in  very  weak  alcohol ;  a  precipitate  of  potassium 
silicofluoride  is  thus  obtained,  which  may  be  weighed. 

L.  DE  K. 

Estimation  of  Sulphur  in  Refined  Copper.  By  G.  L.  Heath 
(/.  Amer.  Ghem.  Soc,  1895,  17,  814 — 821). — Ten  grams  of  the  sample 
is  dissolved  in  a  mixture  of  60  c.c.  of  nitric  acid  (sp.  gr.  1*42)  and 
15  c.c.  of  hydrochloric  acid  (sp.  gr.  l'20),and  the  whole  is  evaporated 
to  dryness.  To  ensure  the  complete  oxidation  of  the  sulphur,  the 
mass  is  again  treated  with  50  c.c.  of  nitric  acid,  and  evaporated  to 
dryness;  this  operation  is  then  once  more  repeated.  The  residue  is 
dissolved  in  300  c.c.  of  water,  adding,  if  necessary,  a  little  nitric 
acid.  After  filtering,  the  liquid  is  diluted  to  about  600  c.c,  and 
then  subjected  to  electrolysis,  a  sheet  of  platinum  of  4 — 5  in.  serv- 
ing as  the  negative  electrode,  whilst  a  small  platinum  foil  serves  as 
the  positive  one.  A  current  equivalent  to  two  16-candle  power 
lamps  coupled  in  parallel  will  deposit  the  copper  over  night.  The 
liquid  free  from  copper,  or  nearly  so,  is  evaporated  with  addition  of 
a  little   sodium  carbonate  ;    when  dry  the  mass  is  gently  ignited  to 


498  ABSTRACTS  OF  CHEMICAL  PAPERS. 

expel  any  ammonium  nitrate.  The  evaporations  are  best  done  with 
the  aid  of  a  spirit  lamp  to  avoid  sulphurous  fumes.  The  mass  is  now 
freed  from  nitric  compounds  by  repeated  evaporation  with  hydro- 
chloric acid,  and  the  sulphuric  acid  is  finally  precipitated  as  usual 
with  barium  chloride.  It  is  advisable  to  make  a  blank  experiment  to 
learn  exactly  the  amount  of  sulphuric  acid  contained  in  the  reagents 
used.  If  the  copper  be  not  first  removed  by  electrolysis,  it  will 
exercise  a  decided  solvent  action  on  the  barium  sulphate.  If  lead  is 
present,  traces  of  lead  sulphate  may  remain  on  any  of  the  filters,  but 
the  sulphuric  acid  may  be  easily  recovered  by  boiling  with  a  solution 
of  sodium  carbonate.  L.  de  K. 

Estimation  of  Sulphur  in  roasted  Copper  Ores  and  Cupri- 
ferous Pyrites.  By  Harry  Frede^iick  Keller  and  Maas  (Chem. 
Oew/r.,1895,  ii,  412;  from  J.  Franklin.  Inst.,  1895,  286).— 0*5  gram  of 
the  finely  powdered  sample  is  introduced  into  a  nickel  crucible  con- 
taining 5 — 6  grams  of  potassium  hydroxide  in  a  state  oP  fusion,  and 
when  the  mass  has  become  red  hot,  1  gram  of  sodium  peroxide  is 
added  ;  the  oxidation  is  complete  after  five  minutes.  The  mass  con- 
tains sulphate,  which  is  then  estimated  as  usual.  If  excess  of  sodium 
peroxide  is  used,  a  little  copper  dissolves,  which  interferes  with  the 
volumetric  estimation  of  the  sulphuric  acid.  L.  de  K. 

The  Evolution  Method  for  the  Estimation  of  Sulphur  in 
White  Cast-iron.  By  Francis  C.  Puillips  (X  Amer.  Chem.  Soc, 
1895,  17,  891— 900).— The  author  has  modified  this  method  so  as  to 
prevent  loss  of  sulphur.  The  sample  of  iron  is  dissolved  in  hydro- 
chloric acid  of  1'12  sp.  gr.  in  a  current  of  carbonic  anhydride.  When 
the  action  becomes  retarded,  heat  is  applied.  The  hydrogen  is  passed 
through  a  porcelain  combustion  tube  heated  to  redness,  and  contain- 
ing a  roll  of  platinum  foil,  8  in.  long.  The  delivery  tube  from  the 
evolution  flask  must  reach  as  far  as  the  platinum,  so  that  any  oily 
drops  which  distil  over  may  drop  on  it.  The  liquid  in  the  flask 
is  finally  kept  gently  boiling  until  no  more  oily  matter  passes  over, 
which  may  take  over  two  hours.  After  escaping  from  the  porcelain 
tube,  the  gas  is  absorbed  in  dilute  hydrochloric  acid  containing 
bromine  placed  in  a  nitrogen  flask.  It  is  then  again  passed  through 
a  litre  of  the  same  solution  contained  in  a  large  bottle.  The  sulphur 
is  finally  weighed  as  barium  sulphate.  The  test-analyses  show  the 
great  loss  of  sulphur  taking  place  when  using  the  old  method,  but 
they  agree  very  well  with  those  obtained  by  Blair's  aqua  regia  method. 

L.   DE   K, 

Estimation  of  Sulphur  in  Pyrites.  By  Georg  Lunge  (/.  Amer. 
Chem.  Soc,  1895,  17,  772— 775).— A  final  reply  to  Gladding,  up- 
holding his  own  process.  The  author  again  states  that  when  following 
the  proper  directions,  the  ferric  hydroxide  retains  no  sulphuric  acid. 
The  trace  of  barium  chloride  occluded  by  the  barium  sulphate  is 
counterbalanced  by  the  slight  solubility  of  the  sulphate  in  strongly 
acid  liquids.  L.  de  K. 
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Detection  of  Free  Sulphuric  acid  in  Leather.  By  Balland 
and  Maljean  (Ghem.  Centr.,  1895,  i,  1045  ;  from  Eep.  Pharm.,  1895, 
108). — The  sample  is  dried  at  80°,  powdered,  and  extracted  with 
alcohol.  The  filtrate  is  neutralised  with  potassium  carbonate,  evapo- 
rated to  dryness,  and  the  residue  ignited;  it  is  then  tested  for  a 
sulphate.  If  a  quantitative  estimation  is  desired,  10  grams  of  the 
sample  must  be  extracted  with  alcohol  in  a  Soxhlet's  apparatus. 
Estimating  the  sulphates  by  ignition  before  and  after  neutralising 
with  potassium  carbonate  gives  less  trustworthy  results. 

L.  DE  K. 

Arsenic  in  Glycerol.  By  G.  E.  Barton  (J.  Amer.  Ghem.  Soc, 
1895,  17,  883— 890).— Five  grams  of  the  sample  is  heated  with  5  c.c. 
of  a  mixture  of  30  parts  of  sulphuric  acid  and  1  part  of  nitric  acid, 
with  constant  stirring,  until  a  dry,  charred  mass  is  left ;  after  cool- 
ing, 15  c.c.  of  water  is  added,  and  the  mixture  vigorously  boiled  to 
expel  sulphurous  anhydride.  The  liquid  is  then  filtered,  and  the  residue 
boiled  twice  with  water  to  ensure  the  complete  extraction  of  the 
arsenic.  The  liquid  is  then  tested  by  the  method  proposed  by  Sanger 
for  the  estimation  of  arsenic  in  wall  paper,  which  consists  in  com- 
paring the  arsenical  mirrors  yielded  by  the  sample  with  those  obtained 
from  known  amounts  of  arsenious  oxide.  In  order  to  obviate  the 
necessity  of  using  cheniically  pure  zinc  and  acid  in  the  constant  hydro- 
gen generator,  the  author  passes  the  gas  through  a  solution  of  silver 
nitrate  to  free  it  from  arsenic.  In  other  respects,  Sanger's  instructions 
are  followed.  L.  de  K. 

Estimation  of  Graphite  in  Pig-iron.     By  Porter  W.  Shimer 

(/.  Amer.  Ghem.  Soc,  1895,  17,  873— 876).— The  higher  results  ob- 

:'    tained  by  dissolving  the  sample  in  hydrochloric  acid  instead  of  nitric 

acid,  have   been  ascribed  to  a  supposed  oxidation  of  the  graphite  by 

the  latter  acid. 

The  author  has  now  distinctly  proved  that,  on  dissolving  iron  in 
hydrochloric  acid,  a  not  inconsiderable  amount  of  titanium  carbide 
remains,  the  carbon  of  which  then  counts  as  graphite.  This  com- 
pound is  dissolved  by  nitric  acid ;  the  nitric  acid  process  should  there- 
fore be  used.  L.  de  K. 

Estimation  of  Lime  by  an  Alcoholic  Solution  of  Potash- 
soap.  By  L.  SzYFER  (Ghem.  Centr.,  1895,  i,  1082;  from  Bohm.  Zeit. 
f.  Zuck.  Ind.,  19,  408). — This  well-known  method  is  very  suitable  for 
estimating  lime  in  saccharine  liquids.  The  soap  solution  should  be 
made  of  such  a  strength  that  1  c.c.  equals  O'OOl  gram  of  CaO,  and 
150  c.c.  of  the  sample  should  not  require  more  than  20  c  c.  of  the 
soap ;  if  it  does,  it  must  be  suitably  diluted.  When  testing  acid 
juices,  these  should  be  first  neutralised  with  ammonia.  'I'he  lather 
should  be  permanent  for  at  least  five  minutes.  Sometimes  it  will  be 
necessary  to  heat  to  40°  to  promote  the  action.  L.  de  K. 

Solubility  of  Barium  Sulphate.  By  C.  Remigius  Fresenius 
and  E.  Hintz  {Zeit.  anal.  Ghem.,  1896,  35,  170— 183).— In  conse- 
quence of  the  wide  discrepancies  between  the  statements  of  various 
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authorities,  the  authors  have  made  an  extensive  series  of  experiments 
with  such  liquids  as  are  likely  to  occur  in  the  course  of  sulphuric 
acid  or  barium  estimations.  The  experiments  were  made  by  forming 
small  amounts  of  barium  sulphate  from  standard  solutions  of  baryta 
and  sulphuric  acid  in  large  volumes  of  the  solvent,  and  observing  the 
limit  at  which  turbidity  began  to  appear.  Such  mixtures  as  remained 
clear  were,  after  24  hours,  divided,  and  treated  with  considerable 
excesses  of  barium  chloride  and  sulphuric  acid  respectively,  so  as  to 
imitate  the  conditions  occurring  in  actual  estimations.  In  all  cases 
these  additions  diminished  the  solubility,  so  that  with  excess  of 
sulphuric  acid  present  400,000  parts  of  each  of  the  solvents  given 
below  were  required  to  dissolve  1  part  of  barium  sulphate.  The 
other  results  obtained  may  be  summarised  as  follows :  the  numbers 
given  are  the  volumes  in  cubic  millimetres  requisite  for  retaining 
in  clear  solution  1  milligram  of  barium  sulphate  for  at  least  24  hours. 
Water  100,000 ;  water  with  excess  of  barium  chloride  400,000.  An 
8  per  cent,  solution  of  ammonium  chloride,  10,000 ;  the  same,  -h 
barium  chloride,  50,000.  A  2*3  per  cent,  solution  of  ammonium 
chloride,  22,000 ;  the  same  with  barium  chloride,  80,000 ;  a  23  per 
cent,  solution  of  sodium  chloride  gives  slightly  lower  solubilities  than 
ammonium  chloride.  Nitric  acid  of  7 — 8  per  cent.,  7,300  ;  the  same 
with  barium  chloride,  33,000.  Hydrochloric  acid  of  7 — 8  per  cent, 
almost  the  same  numbers  as  vnth  nitric  acid.  M.  J.  S. 

Volumetric  Estimation  of  Metals  precipitable  by  Alkalis, 
and  Applications  of  the  Method.  By  Dr.  Ruoss  (Zeit.  anal. 
Chem.,  1896,  35,  143— 158).— The  method  depends  on  the  well- 
known  principle  that  the  amount  of  a  metal  precipitable  by  an 
alkali  may  be  known  from  the  volume  of  standard  alkali  solution 
(hydroxide  or  carbonate,  according  to  circumstances)  consumed  in 
precipitating  it  from  its  neutral  solution.  Phenolphthalein  is  used 
as  indicator  ;  standard  alkali  is  added  until  a  slight  excess  is  found 
to  be  present  after  boiling ;  then,  without  removing  the  precipitate, 
but  leaving  it  as  far  as  possible  undisturbed  at  the  bottom  of  the 
beaker,  the  excess  of  alkali  is  titrated  back  with  standard  acid. 
Neutral  solutions  may  in  many  cases  be  obtained  from  acid  ones 
(zinc,  copper,  and  alumina  are  instanced)  by  evaporating  with 
sulphuric  and  nitric  acids  to  complete  dryness,  and  dissolving  the 
residue  in  water.  Acid  solutions  may  also  be  neutralised  by  an 
alkali  with  methyl-orange  as  indicator,  but,  although  the  author 
describes  with  great  minuteness  the  changes  which  occur,  with 
regard  to  which  he  differs  from  Thomson  as  to  the  point  of  neu- 
trality, he  seems  to  make  little  use  of  this  method. 

In  estimating  the  alkaline  earths  by  precipitation  with  sodium 
carbonate,  a  pale  pink  colour  is  obtained  before  the  sodium  carbon- 
ate is  in  excess,  owing  to  the  solubility  of  the  alkaline  earthy 
carbonate.  The  simplest  plan  is  to  add  an  excess,  boil  and  cool, 
and  then,  with  as  little  disturbance  of  the  subsided  precipitate  as 
possible,  add  acid,  drop  by  drop ;  the  red  colour  disappears  when 
half  the  excess  is  neutralised. 

The  copper  in  the  cuprous  oxide  obtained  in  sugar  estimations  may 
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readily  be  estimated  by  tbe  above  method  after  dissolving  in  nitric 
acid.  The  presence  of  organic  matter  from  a  paper  filter  has  no 
influence.  The  reduction  of  silver  from  an  ammoniacal  solution  by 
glucose  furnishes  a  new  method  of  sugar  titration,  1  mol.  (179"58) 
of  dextrose  reducing  10  atoms  (1076'6)  of  silver,  so  that  in  this 
case  the  sugar  takes  up  twice  as  much  oxygen  as  it  does  from  cupric 
oxide.  A  silver  solution  containing  47*2075  grams  of  silver  nitrate 
per  litre  v^ill  correspond  with  0"005  gram  of  dextrose  per  c.c.  The 
sugar  solution  is  first  freed  from  chlorides  by  the  cautious  addition 
of  silver  nitrate  ;  milk  of  lime  is  added  as  usual,  and  the  liquid  diluted 
to  1  per  cent,  or  less.  25  c.c.  is  then  mixed  in  a  flask  with  50  c.c.  of 
the  silver  solution,  and  3  c.c.  of  ammonia  of  sp.  gr.  0*875.  The  flask 
is  closed  with  a  rubber  stopper  carrying  a  long,  narrow  tube,  and  is 
plunged  for  15  minutes  into  boiling  water.  The  mixture  is  cooled, 
filtered,  acidified  with  acetic  acid,  and  the  excess  of  silver  estimated 
by  standard  sodium  chloride  (16"2518  grams  per  litre)  taking  as  the 
result  the  mean  between  the  points  where  silver  and  a  chloride 
cease  to  produce  turbidity  in  the  clear  filtrate. 

For  estimating  tannin,  the  amount  of  copper  precipitated  from 
a  clear,  cold  solution  of  cupric  acetate  (4  grams  per  litre)  is  ascer- 
tained, both  before  and  after  treatment  with  hide  powder,  adding  in 
each  case  an  excess  of  the  copper  solution  and  titrating  the  excess 
after  evaporation  with  nitric  and  sulphuric  acids.  The  tannin 
solution  should  be  diluted  to  0*2  per  cent,  or  less,  and  nearly  neutral- 
ised with  either  calcium  carbonate  or  soda.  The  presence  of  gallic 
acid  and  of  metallic  salts  does  not  influence  the  result.  Using  20  c.c. 
of  tannin  solution,  and  20  c.c.  of  copper  in  both  experiments,  and 
titrating  with  N/10  alkali,  the  difference  between  the  number  of  c.c. 
of  alkali  consumed  in  the  two  experiments  is  to  be  multiplied  by 
6"  1682  to  obtain  the  result  in  milligrams  of  tannin.  M.  J.  S. 

Volumetric  Estimation  of  Zinc.  By  Henri  Lescceur  and  Cl. 
Lematre  (Bull.  Soc.  Ghim.,  1895,  [3],  13,  880— 882).— In  the  direct 
titration  of  a  soluble  zinc  salt  with  decinormal  barium  hydroxide,  the 
state  of  dilution  of  the  salt  greatly  affects  the  result;  thus  with 
normal  or  even  decinormal  solutions,  the  results  are  inexact ;  with 
solutions,  however,  of  a  less  degree  of  concentration  than  these,  exact 
numbers  are  obtained.  If,  however,  the  indirect  method  be  employed 
(adding  excess  of  barium  hydroxide,  and  titrating  back),  exact 
results  are  obtained,  independent  of  the  state  of  dilution. 

J.  F.  T. 

Analysis  of  Galena.  By  Hugo  Eckenroth  (Chem.  Centr.,  1895, 
ii,  576  ;  from  Pharm.  Zeit.,  40,  528 — 529). — 0*5  gram  of  the  sample 
is  heated  in  a  200  c.c.  flask  with  25  c.c.  of  hydrochloric  acid  (sp.  gr. 
1*12)  and  25  c.c.  of  water  until  completely  decomposed,  and  the  filtrate 
is  then  heated  with  small  pieces  of  zinc  until  no  more  hydrogen 
sulphide  is  evolved.  The  spongy  lead  is  dissolved  in  dilute  nitric 
acid  and  then  estimated  as  sulphate.  L.  de  K. 

Analysis  of  Alloys  of  Lead,  Tin,  Antimony,  and  Arsenic. 

By  Launcelot  Andrews   (/.  Amer,  Chem,  Soc,  1895, 17,  869 — 873). 
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— Attempts  to  remove  the  tin,  antim.ony,  and  arsenic  by  dissolving  in 
niti  o-Jiydrochloric  acid  and  then  repeatedly  evaporating  with  faming 
hydrochloric  acid,  were  not  saccessful,  as  the  lead  chloride  remaining 
was  not  free  from  tin  and  antimony,  but  the  separation  was  com- 
plete when  the  alloy  was  heated  in  a  current  of  hydrogen  chloride 
which  had  passed  through  strong  nitric  acid.  Another  method  con- 
sists in  distilling  the  alloy  with  hydrochloric  acid  and  potassium 
bromide ;  tin  and  lead  dissolve,  and  the  arsenic  distils,  whilst  the  anti- 
miony  should  remain  undissolved  ;  the  author  found,  however,  that  a 
little  of  the  antimony  dissolves  (most  likely  due  to  the  oxidising 
action  of  the  air),  so  that  he  now  uses  potassium  iodide  instead  of 
bromide.  The  antimony  is  washed  through  a  Grooch  filter  with  boiling 
water  to  remove  lead  iodide,  and  then  dried.  The  author  prefers 
■converting  it  into  sulphide  by  fusing  it  with  sulphur  in  a  current  of 
carbonic  anhydride  before  weighing  it.  L.  de  K. 

Solution  of  Ignited  Ferric  Oxide  and  other  Metallic  Oxides. 

By  Hugo  Borntkagek  {Zeit.  anal.  Ghem.,  1896,  35,  170). — Ignited 
ferric  oxide  added  to  hydrochloric  acid  in  which  metallic  iron  (a 
weighed  quantity  of  flower  wire)  is  undergoing  solution,  is  reduced 
by  the  nascent  hydrogen,  and  dissolves  instantly. 

Many  other  metallic  oxides  behave  similarly.  M.  J.  S. 

Volumetric  Estimation  of  Titanic  acid  and  Iron  in  Ores.    By 

Horace  L.  Wells  and  W.  L.  Mitchell  (/.  Amer.  Ghem.  Soc,  1895, 
17,  878 — 883). — Five  grams  of  the  powdered  ore  is  heated  with 
100  c.c.  (or  more)  of  strong  hydrochloric  acid.  When  action  ceases, 
50  c.c.  of  dilute  sulphuric  acid  (50  per  cent,  by  vol.)  is  added,  and 
the  liquid  evaporated  until  sulphuric  acid  fumes  make  their  appear- 
ance. When  cold,  200  c.c.  of  water  is  added,  and,  as  soon  as  the 
sulphates  have  dissolved,  the  liquid  is  filtered  into  a  litre  flask; 
any  insoluble  matter  must  be  fused  with  potassium  hydrogen 
sulphate,  and  the  solution  of  the  melt  added  to  the  main  liquid. 
The  liquid  is  now  made  up  to  the  mark,  and  200  c.c.  (1  gram 
of  the  sample)  is  reduced  by  hydrogen  sulphide;  when  quite  reduced, 
the  liquid  is  boiled  to  expel  the  gas,  and  to  avoid  contact  with  air, 
the  flask  is  covered  with  a  crucible  lid.  After  filling  up  to  the  mark 
with  recently  boiled  water,  the  contents  of  the  flask  are  rapidly  cooled, 
transferred  to  a  large  beaker,  and  titrated  with  permanganate ;  the 
precipitated  sulphur  has  no  action  on  the  permanganate.  The  titra- 
tion is,  of  course,  repeated.  Another  200  c.c.  is  mixed  in  a  500  c.c. 
Erlenmeyer  flask  with  25  c.c.  of  sulphuric  acid,  and  three  or  four 
rods  of  pure  zinc  suspended  from  a  platinum  wire  are  introduced; 
after  boiling  for  30 — 40  minutes,  a  rapid  current  of  carbonic  anhy- 
dride is  passed  through,  and  the  contents  rapidly  cooled.  The  zinc 
is  now  removed,  and  the  solution  titrated  with  permanganate  while 
the  carbonic  anhydride  is  still  passing.  The  difference  in  the  two 
titrations  represents  the  titanic  acid.  The  factor  for  metallic  iron, 
divided  by  07,  is  the  one  for  titanic  acid.  The  results  are  generally 
a  trifle  too  low.  L.  de  K. 
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Ammonium  Phosphomolybdate  and  the  Reducing  Action  of 
Zinc  in  the  Reductor.  By  Andrew  A.  Blair  and  J.  Edward 
Whitfield  (/.  A7ner.  Chem.  Soc,  1895,  12,  747—760). — The  authors 
have  prepared  the  yellow  precipitate  in  10  different  Avays,  and  investi- 
gated its  composition.  The  water  was  estimated  by  heating  the 
compound  in  a  current  of  dry  air  at  250°,  and  absorbing  the  moisture 
in  a  weighed  calcium  chloride  tube  ;  the  phosphoric  acid  and  the 
molybdic  acid  were  estimated  as  usual. 

The  following  is  the  apparatus  used  as  a  reductor  (see  figure).  In 
the  bottom  of  the  reductor  tube  A,  is  placed  a  spiral  of  platinum 
■wire,  on  the  top  of  this  a  piece  of  platinum  gauze,  a  wad  of 
glass  wool  6  mm.  thick,  and  then  a  thin  film  of  asbestos.  The 
tube  is  filled  with 
granulated  zinc  to 
within  37  mm.  of 
the  top,  and  a  wad 
of  glass  wool,  12 
mm.  thick,  filling 
the  diameter  of  the 
tube,  is  placed  on 
the  top.  This  serves 
to  distribute  the 
acid,  and  to  prevent 
the  liberated  hydro- 
gen from  spattering 
the  solution  on  the 
Tipper  part  of  the 
tube.  The  solution 
being  placed  in  the 
beaker  B,  the  lat- 
ter is  put  on  the 
stand  C,  and  the 
tube  D  placed  in 
position.  The  flask 
F  having  been  at- 
tached, the  block  E 
is  placed  under  it. 
and,  after  connect- 
ing with  the  pump, 
the  liquid  is  drawn 
over  from  B.  When 
it  is  nearly  all 
drawn  over,  the 
sides  of  the  beaker 

are  washed  down,  and  it  is  then  filled  with  water,  and,  when  this  is 
also  drawn  over,  the  stopper  carrying  the  tube  D  is  removed,  and  the 
reductor  tube  is  filled  with  water,  to  thoroughly  wash  out  the  top  of 
the  tube.  The  flask  is  removed,  the  end  of  the  reductor  tube  washed 
into  it.  the  sides  and  neck  of  the  flask  washed  down  with  water, 
and  the  reduced  liquid  titrated  in  the  flask. 

A  solution  of  ammonium  molybdate  in  nitric  acid  sooner  or  later 
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deposits  a  bright  yellow  precipitate.  The  authors  find  this  to 
consist  of  90'43  parts  of  molybdic  acid,  and  9' 61  parts  of  water. 
Ammonia  was  only  present  in  traces ;  phosphoric  acid  was  absent. 

L.    DE    K. 

Estimation  of  Alcohols  and  Volatile  acids.  By  Emile  Duclaux 
(Chem.  Centr.,  1895,  i,  1086;  from  Ann.  Inst.  Pasteur,  9,  265—280). 
— The  process  is  intended  for  the  estimation  of  traces  of  alcohol  and 
fatty  acids  formed  by  the  action  of  bacteria.  The  liquid  is  first 
neutralised,  and  the  alcohol  distilled  off ;  its  estimation  will  be  the 
subject  of  a  future  paper.  The  remaining  liquid  is  then  acidified 
with  tartaric  acid  and  fractionated.  To  do  this,  110  c.c.  of  the  liquid 
is  distilled,  and  each  separate  portion  of  10  c.c.  is  allowed  to  run  into 
standardised  lime  water ;  when  100  c.c.  have  passed  over,  the  dis- 
tillation is  stopped.  The  first  fractions  contain  the  more  volatile 
acids  ;  the  last  fractions  the  less  volatile  ones.  From  the  amount  of 
lime  consumed,  the  nature  of  the  acid  may  be  determined  with  the 
aid  of  the  author's  tables  and  curves.  L.  de  K. 

Estimation  of  Fusel  Oil  in  refined  Alcohol.  By  Albeet 
Stutzee  and  R.  Maul  {Zeit.  anal.  Chem.,  1896,  35,  159— 162).— The 
method,  save  some  small  modifications,  is  identical  with  that  described 
in  Abstr.,  1891,  622.  It  is  recommended  that  when  the  fusel  oil  does 
not  exceed  0*1  vol.  per  cent.,  the  first  three-fourths  of  the  distillate 
should  be  rejected,  and  the  last  quarter  should  be  made  up  with  the 
aqueous  distillate  and  water  to  double  its  volume  before  taking  its 
ep.  gr.  This  should  be  taken  with  the  minutest  accuracy  at  15°,  in  a 
pyknometer  furnished  with  a  verified  thermometer  (as  stopper), 
graduated  to  tenths  of  a  degree.  The  tables  of  Karl  Windisch  and 
that  published  in  Zeit.  anal.  Chem.,  31,  are  recommended.  The 
shaking  apparatus  seems  to  be  the  same  as  that  previously  described  ; 
it  differs  from  that  of  Windiscb  (Arbeit,  haiserl.  Gesundheitsamte,  5, 
Part  II).  It  holds  250  c.c.  of  the  diluted  spirit  and  20  c.c.  of  chloro- 
form, and  can  be  read  to  0"01  c.c.  Each  apparatus  requires  to  have 
its  constant  determined  by  an  experiment  with  alcohol  free  from 
amylic  alcohol,  which  is  obtained  by  fractionating  the  best  com- 
mercial spirit  of  wine,  rejecting  the  first  20  per  cent,  and  the  last 
60  per  cent.  The  volume  of  the  chloroform  is  best  read  at  20°, 
since  a  few  degrees  below  this  a  troublesome  turbidity  of  the  alcohol 
is  produced.  With  pure  alcohol,  the  20  c.c.  of  chloroform  increased 
to  20*59  c.c.  ;  O'l  per  cent,  of  amylic  alcohol  gave  an  additional 
increase,  of  044  c.c,  and  from  0*01  to  0"2  per  cent,  of  amylic  alcohol 
the  increase  in  volume  is  proportional  to  the  percentage. 

M.  J.  S. 

The  Detection  of  Pentoses  by  Precipitation  with  Phloro- 
glucinol  and  Hydrochloric  acid.  By  Beenhaed  Tollens  (Ber., 
1896,  29,  1202— 1209).— When  the  pentoses  are  warmed  with  hydro- 
chloric acid  and  phloroglncinol,  a  cherry-red  coloration  is  produced, 
whilst  the  solution  exhibits  a  characteristic  absorption  band,  situated 
on  the  more  refrangible  side  of  the  sodium  line.  When  the  heating 
is  continnfed,  the  solution  becomes  dark,  and  this  band  is  obscured,  a 
precipitate  being  finally  formed.     The  author  finds,   however,  that 
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when  the  dark- coloured  precipitate  is  filtered  off  and  washed,  it  may- 
be dissolved  in  alcohol,  and  that  the  solution  thus  produced  exhibits 
the  absorption  band  quite  distinctly.  Thus  urine  containing  1  part 
of  arabinose  per  thousand  did  not  show  the  absorption  band  when 
placed  before  the  spectroscope,  whilst  the  alcoholic  solution  of  the 
precipitate  obtained  by  continued  heating  with  the  reagents  named, 
showed  it  clearly.  This  appears  to  be  about  the  limit  of  sensibility 
of  the  reaction,  which  is,  however,  less  delicate  in  the  presence  of 
other  sugars.  The  sugars  themselves  do  not  give  the  reaction  at  all, 
although  a  few  of  them  show  slight  indications  of  a  band  when 
viewed  directly.  Pentoses  have  been  detected  by  the  use  of  this 
method  in  various  wines,  and  in  the  sulphite  liquor  from  the  treat- 
ment of  wood  pulp.  The  urine  of  a  sheep  fed  on  earth-nuts  and  hay 
appeared  to  be  quite  free  from  pentoses.  A,  H. 

Estimation  of  Sugar  by  the  Copper  Method.  By  Rudolf 
Hefelmann  (Ghem.  Gentr.,  1895,  ii,  1091 — 1092;  from.  Pharm.  Gentr, 
Halle,  36,  637 — 6il). — The  author  recommends  collecting  the 
cuprous  oxide  in  a  Groocb's  crucible,  the  asbestos  lining  of  which  has 
been  freed  completely  from  soluble  matter  by  boiling  with  aqueous 
soda  and  nitro-hydrochloric  acid.  Daring  the  ignition,  the  bottom 
part  of  the  crucible  is  closed  by  means  of  a  non-perforated  platinum 
lid.  Owing  to  the  finely  divided  state  of  the  cuprous  oxide,  it  burns 
rapidly  and  completely  to  cupric  oxide.  L.  de  K. 

Estimation  of  Crystallisable   Sugar   in  Raw   Sugars.      By 

Friedkicii  Strohmer  and  A.  Stjft  {Ghent.  Gentr.,  1895,  i,  1010 ; 
irom.  Osterr.-ungar.  Zeit.  Zucker-Ind.,  24,  41 — 74). — The  authors  have 
investigated  Karcz's  glycerol  process  (Abstr.,  1895,  ii,  93),  and 
describe  a  special  apparatus  for  drawing  off  the  glycerol  from  the 
undissolved  sugar. 

The  conclusion  arrived  at  is  that,  although  scientifically  interesting, 
the  process  is,  as  yet,  not  to  be  recommended  for  practical  commercial 
purposes.  L.  de  K. 

Detection  of  Wood  Pulp  in  Paper.  By  F.  Wolesky  (Ghem. 
Gentr.,  1895,  i,  1086;  from  Osterr.  Ges.  Ghem.  Ind.,  16,  119). — One  gram 
of  diphenylamine  is  dissolved  in  50  c.c.  of  alcohol  and  5 — 6  c.c.  of 
strong  sulphuric  acid,  and  the  sample  is  immersed  in  this  solution. 
According  to  the  quantity  of  wood  pulp,  a  more  or  less  decided 
orange  colour  will  develop,  which  increases  on  drying. 

L.    DE    K. 

Estimation  of  Aldehyde  in  Spirits  of  Wine.  By  Ludwig 
Medicus  {Ghem.  Gentr.,  1895,  ii,  1060—1061;  from  Forscli.  Ber. 
Lebensm.,  2,  299 — 302). — The  reagent  used  consists  of  0*5  gram  of 
magenta  and  0*5  gram  of  sulphurous  anhydride  in  100  c.c.  of  water. 
After  one  to  two  hours,  the  liquid  is  as  clear  as  water.  The  author 
prefers  using  Dubosq's  colorimeter,  but  a  couple  of  glass  cylinders 
of  the  same  diameter  will  answer  the  purpose. 
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The  sample  is  first  diluted  until  it  contains  from  30  to  50  per  cent, 
of  alcohol,  and  from  10  to  40  c.c.  of  the  reagent  is  then  added  to 
100  c.c.  The  mixture  is  now  diluted  with  'pure  30  per  cent,  alcohol 
until  the  colour  equals  that  of  a  mixture  containing  a  known  per- 
centage of  aldehyde.  The  results  are  satisfactory.  Minute  traces  of 
furfuraldehyde  do  not  interfere.  L.  de  K. 

Critical  Temperatures  of  Solutions:  a  New  Constant  for 
the  Identification  of  Oils,  &c.  By  Leo^  Crismer  (Chem.  Gentr., 
1895,  ii,  1059—1060;  from  Chem.  Bev.  Fett  u.  Ear z-Ind.AS9 6,  27,  1). 
— A  few  drops  of  the  oil  is  introduced  into  a  glass  tube  9  cm.  long 
and  5 — 6  mm.  wide.  After  adding  a  little  90  per  cent,  alcohol,  the 
tube  is  drawn  out  a  few  cm.  above  the  surface  of  the  spirit  and  then 
sealed.  After  being  tied  to  a  thermometer  by  means  of  platinum 
wire,  the  tube  is  heated  in  a  sulphuric  acid  bath.  The  meniscus  of  the 
oil  gradually  disappears  when  the  'critical  point  is  being  reached. 
After  heating  another  10°,  the  thermometer  is  lifted  out,  and  the 
source  of  heat  is  removed ;  on  shaking  the  tube,  the  oil  mixes 
completely  with  the  alcohol  ;  the  thermometer  is  at  once  replaced 
in  the  acid,  allowed  to  cool  gradually,  and  the  moment  the  mixture 
gets  turbid,  the  temperature  is  recorded. 

The  author  communicates  the  critical  temperatures  of  some  fats  and 
ethereal  oils,  which  prove  that  the  process  is  of  considerable  analytical 
value.  For  instance,  whilst  cotton  oil  gives  the  figure  115*5,  linseed 
oil  only  gives  70 ;  butter  varies  from  99  to  104,  and  margarine  and 
ground  nut  oil  from  123  to  124.  L.  de  K. 

The  Fatty  Oils  of  Secale  cornutum  and  of  the  Seeds  of 
Strophantus  hispidus  and  Hyoscyamus  niger.  By  J.  Alfred 
Mjoen  (Arch.  Fharui.,  234,  278—283,  283—286,  286— 289).— The 
following  are  some  of  the  analytical  results  obtained  with  these 
oils. 


Secale 
cornutum. 

Strophantus 
hispidus. 

Hyoscyamus 
niger. 

Specific  gravity  at  15° 

0  -9254 
178-4 

71-08 

62-9 
39  -5—42° 

0  -9285 
187-9 
73-02 

00 
28—30" 

0  -939 

Saponification  number 

170-4 

Iodine  number 

138  0 

Acetyl  number #... 

0*0 

Melting  point  of  fatty  acids 

The  oil  from  Secale  cornutum  contains  cholesterol  and  the  gly- 
cerides  of  palmitic  and  oleic  acids,  together  with  that  of  a  hydroxy- 
acid  which  has  not  been  isolated.  The  two  other  oils  consist  mainly 
of  the  glycerides  of  oleic  and  palmitic  acids,  that  of  Hyoscyamus 
niger  also  containing  the  glyceride  of  another  unsaturated  acid. 

A.  H. 

Iodine  Number  and  Refractive  Index  of  Cacao  Butter. 
By  A.  Steohl  (Zcit.  anal.  Chem.,  1896,  35,  166— 169).— The  very 
wide  limits  32 — 51  have  been  found  by  different  investigators.     The 
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author,  having  special  facilities  for  obtaining  theobroma  kernels  from 
almost  all  the  known  sources,  has  himself  extracted  the  fat  from 
upwards  of  40  specimens,  and  has  obtained  results  varying  from 
32'8  to  41 '7.  The  refractive  indices  of  the  same  samples  ranged 
from  1*4565  to  1*4578  at  40°,  and  showed  a  certain  degree  of  paral- 
lelism with  the  iodine  numbers.  M.  J.  S. 

Estimation  of  Benzidine  and  Tolidine.  By  Wilhelm  Vaubkl 
(Zeit.  anal.  Ghem..,  1896,  35,  163 — 164). — Benzidine  and  tolidine  ai'e 
best  estimated  by  titration  with  a  nitrite.  In  the  commercial  sub- 
stances they  are,  however,  accompanied  by  other  bases  which  also 
consume  nitrite,  but  which,  in  the  manufacture  of  congo  dyes,  do  not 
yield  direct  cotton  dye-stufPs,  although  they  influence  the  purity  of 
the  colours  produced.  It  is  therefore  necessary  to  precipitate  the 
benzidine  or  tolidine  from  the  hydrochloric  acid  solution  by  the  addi- 
tion of  sulphuric  acid  or  a  sulphate,  and  to  titrate  the  unprecipitated 
bases.     A  correction  may  be  made  for  the  solubility  of  the  sulphates. 

Benzidine.  Tolidine. 

1  litre  of  water  dissolves 0*0076  gram.  0*03    gram. 

1  litre  of  water  +  '^0  c.c.  of  35  per  cent. 

hydrochloric  acid,  dissolves 0*02         „  0*513       ,, 

1  litre  of  water  +  50  c.c.  of  35  per  cent. 

hydrochloric  acid,  dissolves 0*48         ,,  4*42  gr.ams. 

Estimations  made  as  above  showed  0  2 — 0*55  per  cent,  of  foreign 
bases  in  benzidine,  2*8 — 5  per  cent,  in  tolidine. 

The  melting  point  should  not  be  below  125°  for  benzidine,  or  120° 
for  tolidine  (see  also  Abstr.,  1895,  ii,  489).  M.  J.  S. 

Behaviour  of  Naphthols  and  Naphthylamines  "with  Nascent 
Bromine.  By  Wilhelm  Vaubel  (Zeit.  anal.  Chem.,  1896,  35, 
164 — 166). — This  continuation  of  the  author's  work  (Abstr.,  1895, 
i,  55 ;  1894,  i,  19,  453)  has  been  undertaken  with  the  object  of 
developing  analytical  methods  for  the  above  compounds.  The  sub- 
stance was  in  each  case  dissolved  in  glacial  acetic  acid  and  treated 
with  a  mixture  of  potassium  bromide  and  bromate  with  addition  of 
hydrochloric  acid. 

a-Naphthol  rapidly  takes  up  two  atoms  of  bromine,  and  then 
further  absorption  continues  more  slowly.  No  sharp  end  to  the  reac- 
tion can  be  observed. 

a-Naphthol  ethyl  ether,  /3-naphthol,  y8-naphthol  methyl  ether,  and 
/^-naphthol  ethyl  ether  each  take  up  one  atom  of  bromine  with  sharp 
end  to  the  reaction,  so  that  the  method  can  be  used  for  their  estima- 
tion. 

Acet-a-naphthylamidc  and  aceto-y3-naphthylamide  each  take  up  one 
atom  with  a  termination  sharp  enough  to  be  recognised,  but  on 
adding  more  of  the  reagent  further  bromination  slowly  takes  place. 

^-Naphthylamine  takes  up  rapidly  more  than  two  atoms,  but  with 
no  sharp  end  to  the  reaction. 

a-Naphtliylamine  behaves  somewhat  similarly.  M.  J.  S. 
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The  Behaviour  of  Narcotine  and  Papaverine  in  the  Stas- 
Otto  Method  of  detecting  ■  the  Alkaloids.  By  Robert  Otto 
(Arch.  Pharm.,  1896,  234,  317— 320).— The  statement  that  papave- 
rine is  extracted  by  ether  from  its  solution  in  aqueous  tartaric  acid 
(Anleitung  zur  Ausmiitelunq  der  Gifte,  ^c,  6fe.  Atiflage,  252)  was 
founded  on  experiments  with  a  sample  of  so-called  papaverine  which 
really  consisted  mainly  of  narcotine.  The  latter  is  slowly  extracted 
by  ether  from  such  a  solution,  readily  from  an  alkaline  solution, 
whilst  papaverine  is  only  extracted  in  exceedingly  small  amount  from 
a  tartaric  acid  solution,  and  not  very  readily  from  an  alkaline  solu- 
tion. A.  H. 

Detection  of  Fatty  Oils  in  Copaiba  Balsam :  a  new  Test 
for  Gurjun  Balsam.  Detection  of  Colophony  in  Guaiacum 
Resin  and  Balsams  of  Tolu  and  Copaiba.  By  Eduard  Hirschsohn 
(Chem.  Centr.,  1895,  ii,  694 ;  from  FHarm.  Zeit.  Buss.,  34,  497—499  ; 
499—501;  513—515;  515— 517).— The  presence  of  fatty  oils  in 
copaiba  may  be  detected  by  boiling  20 — 40  drops  of  the  sample  with 
1 — 2  c.c.  of  a  solution  of  1  part  of  sodium  hydroxide  in  5  parts  of 
95  per  cent,  alcohol ;  the  solution  should  not  gelatinise  on  cooling, 
nor  even  on  adding  twice  its  volume  of  ether.  The  sample  should 
also  dissolve  completely  in  3  vols,  of  90  per  cent,  alcohol,  and  not 
deposit  any  oily  drops  after  being  at  rest  for  an  hour. 

To  test  for  gurjun  balsam,  the  sample  of  copaiba  is  boiled  with 
3  vols,  of  95  per  cent,  alcohol  and  1  part  of  crystallised  stannous 
chloride.  If  the  sample  is  adulterated,  it  will  first  turn  reddish,  and 
finally  blue. 

To  test  guaiacum  resin  and  balsam  of  tolu  for  added  colophony, 
the  sample  is  agitated  with  4—5  times  its  bulk  of  light  petroleum, 
and  the  filtrate  is  shaken  with  its  own  volume  of  copper  acetate  solu- 
tion (1 — 1000),  when  no  green  colour  should  be  seen  in  the  petroleum 
layer.  To  detect  the  presence  of  colophony  in  balsam  of  copaiba,  it 
has  been  recommended  to  triturate  the  sample  with  5  parts  of  solu- 
tion of  ammonia,  and  notice  whether  any  gelatinisation  takes  place. 
The  author,  however,  finds  this  test  to  be  untrustworthy. 

L.  DE  K. 

Estimation  of  Jalap  Resin  in  Medicines.  Detection  of 
Strychnine  in  Corpses.  By  Eduahd  Spaeth  {Chem.  Centr.,  1895,  ii, 
G25  ;  from  Forsch.  Ber.  Lehensm.,  2,  224 — 226)  — The  medicine  con- 
taining sugar  is  mixed  with  water  and  whirled  in  a  Soxhlet's  centri- 
fugal apparatus.  The  separated  jalap  resin  is  collected,  washed 
with  water,  dissolved  in  alcohol,  and,  after  evaporating  the  latter,  the 
residue  is  dried  over  sulphuric  acid  and  weighed.  Pills  are  first 
extracted  with  alcohol,  the  liquid  diluted  with  water,  and  then  treated 
as  above. 

The  author  confirms  the  statement  that  strychnine  can  be  satis- 
factorily detected  in  corpses  which  have  been  buried  from  two  to  six 
months.  L.  de  K. 
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Optical  Rotatory  Power  of  Substances  in  the  Crystalline  and 
Liquid  States.  By  Hermann  Traube  (Sitzimgsber.  Berl.  Akad.,  1896, 
10,  195 — 205). — The  author  has  determined  the  specific  rotations  of 
a  number  of  uniaxial  crystalline  substances  which  are  circularly 
polarising,  both  in  the  crystalline  and  the  melted  or  dissolved  states. 

The  hexagonal  trapezohedral  tetartohedral  crystals  of  patchouli 
camphor  have  a  rotation  for  the  D  line  of  —1*325°  per  mm.  in  the 
optic  axial  direction.  In  the  fused  state,  the  camphor  has  the 
specific  rotation  [a]j)  =  — 118°,  and  in  alcoholic  solution,  of  [a]j)  = 
—  124*5°  (Montgolfier,  this  Journal,  1877,  i,  478)  ;  these  numbers  cor- 
respond with  rotations  of  —1*240°  and  -1-308°  per  mm.  respectively 
of  the  amorphous  substance.  It  is  thus  obvious  that  patchouli 
camphor  has  practically  the  same  specific  rotation,  both  in  the  crys- 
talline and  amorphous  states.  The  same  is  true  of  ordinary  camphor, 
which  crystallises  in  the  same  sub-system. 

Matico-camphor  also  crystallises  in  the  hexagonal  trapezohedral 
tetartohedral  system,  the  crystals  having  a  sp.  gr.  of  1080  at  15°  and 
a  rotation  of  —1*877°  for  the  D  line  in  plates  1  mm.  thick.  The 
melted  substance  has  the  specific  rotation  [a]D  =  —2917°,  from 
whence  it  can  be  calculated  that  the  rotatory  power  is  about  six  times 
as  great  in  the  crystalline  as  in  the  melted  state. 

Rubidium  tartrate  separates  from  aqueous  solution  in  anhydrous, 
hexagonal,  trapezohedral  crystals,  having  the  sp.  gr.  2*694  at  14° ; 
a  :  c  =  1  :  1*82396 ;  the  crystals  of  the  dextrotartrate  are  lasvo- 
rotatory,  whilst  those  of  the  laevotartrate  are  dextrorotatory.  Plates 
1  mm.  thick  have  the  rotation  of  10*12  to  10*24°  for  the  D  line ;  the 
rotation  in  aqueous  solution,  referred  to  a  thickness  of  1  mm.,  is  0'69°, 
and  of  the  opposite  sign  to  that  of  the  crystals.  The  author  points 
out  that  there  is  nothing  unusual  in  the  great  differences,  both  in  sign 
and  magnitude  of  the  rotation  in  the  two  states,  as  the  sign  and  mag- 
nitude of  the  specific  rotation  of  a  substance  depend  so  much  on  the 
solvent.  Rubidium  racemate  crystallises  with  2H2O  in  large  mono- 
symmetric  plates  at  low  temperatures,  but  at  higher  ones  is  deposited 
as  a  mixture  of  the  constituent  tartrates.  Rubidium  and  potassium 
tartrates  will  not  crystallise  together  as  an  isomorphous  mixture. 

Caesium  dextrotartrate  is  isomorphous  with  the  rubidium  salt, 
a  :  c  =  1  :  1*80754 ;  the  crystals  have  the  sp.  gr.  303  at  14°,  and  a 
rotation  of  —14°  to  —19°  per  mm.  for  the  D  line.  The  rotation  of 
the  crystals  is  thus  of  opposite  sense  to  that  of  the  aqueous  solution. 

W.  J.  P. 

The  Dielectric  Constant  of  Liquid  Mixtures.  By  Charles  B. 
LiNEBARGER.(^ei75.jp%siA;aZ.  Chem.,  1896,  20,  131 — 134). — The  dielec- 
tric constants  were  determined  in  the  case  of  various  mixtures  of  the 
following: — Benzene  |  ether;  benzene  |  ethylic  acetate;  benzene  | 
carbon  tetrachloride  ;  toluene  |  ethylic  benzoate ;  toluene  j  turpentine ; 
toluene  |  carbon  bisulphide;  chloroform  |  carbon  tetrachloride ;  carbon 
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bisulphide  |  carbon  tetrachloride;  carbon  bisulphide  |  chloroform; 
carbon  bisulphide  |  ether.  In  no  case  can  the  constant  he  accurately 
calculated  by  the  simple  mixture  rule,  the  actual  numbers  being  lower 
than  the  calculated  in  all  cases  except  in  those  mixtures  where  ether 
was  one  of  the  components,  when  the  reverse  obtained.  The  dielec- 
tric constants  were  determined  by  the  method  described  by  Nernsfc 
(Abstr.,  1894,  ii,  437).  L.  M.  J. 

Electrolysis  of  Water.  By  Alexei  P.  Sokolofp  (Ann.  Phys. 
Chem.,  1896,  [2],  58, 209— 248).— According  to  Helmholtz,  the  E.M.F. 
required  for  the  electrolysis  of  water  depends  directly  on  the  densities 
of  the  hydrogen  and  oxygen  at  the  electrodes ;  the  smaller  these 
densities  the  weaker  will  be  the  E.M.F.  required,  and  in  a  liquid  from 
which  all  gas  has  been  completely  removed,  the  value  must  sink  to 
zero.  Helmholtz  has  further  deduced  an  expression  connecting  the 
E.M.F.  of  polarisation.  A,  for  any  pressures,  joa  and^o,  of  the  hydro- 
gen and  oxygen,  with  the  E.M.F.  when  the  pressure  p^  is  the  atmo- 
spheric, and  determined  the  value  of  this  last  quantity,  A^,  as  being 
1*783  volts.  A  direct  proof  that  the  decomposition  of  water  can  be 
accomplished  with  any  E.M.F.,  however  small,  has  not  yet  been  given, 
nor  can  Helmholtz's  determination  of  A^  be  regarded  as  final ;  the 
author  has  therefore  submitted  these  points  to  further  experimental 
investigation. 

In  order  to  obtain  proof  of  electrolysis  when  the  E.M.F.  is  very 
small,  a  voltameter  was  arranged,  which  contained  two  platinum 
plates  as  electrodes,  and  in  the  immediate  neighbourhood  of  each 
plate  an  insulated  platinum  point.  When  a  current  is  passed,  the 
electrodes  become  polarised  by  gas  layers  of  definite  density,  but  as 
these  gases  are  electrically  neutral,  and  therefore  quite  free,  they 
diffuse  through  the  liquid,  and  must,  in  a  short  time,  reach  the 
platinum  points  and  polarise  these  just  as  each  electrode  was  originally 
polarised.  This  polarisation  can  then  be  easily  detected  by  means  of 
a  sensitive  electrometer.  The  experiments  quoted  in  the  paper,  in 
which  this  arrangement  was  employed,  show  that  electrolysis  can 
be  produced  by  any  E.M.F.  however  small. 

In  contradiction  to  Helmholtz,  the  author  finds  that  an  E.M.F.  of 
1  volt  suffices  to  produce  gas  of  measurable  pressure  by  the  decom- 
position of  water.  Thus,  in  one  experiment,  which  lasted  16  months, 
a  calomel  cell  (1'072  volt)  produced  gas  of  2*53  mm.  pressure,  and 
from  the  continual  increase  in  the  pressure,  this  seems  to  be  even  far 
below  the  limiting  value.  From  the  results  it  appears  that  difficulties 
are  encountered  in  producing  invisible  electrolysis  with  a  small 
E.M.F.,  similar  to  those  met  with  when  visible  electrolysis  is  effected. 
Forces  are  active  on  the  surfaces  of  the  electrodes  which  restrain  the 
gases  from  freely  diffusing  through  the  liquid,  and  bring  about 
absorption  of  the  gases  by  platinum  and  other  metals. 

The  forces  here  spoken  of  introduce  difficulties  in  the  defermination 
of  Afl  from  the  results  of  experiments  on  visible  electrolysis.  Deter- 
minations which  the  author  has  made  at  low  pressures  give  a  value 
for  Afl  of  0*745  volt,  which  is  much  smaller  than  that  given  by  Helm- 
holtz. H.  C. 
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New  Electrolytic  Apparatus.  By  Donato  Tommasi  (Compt.  rend.y 
1896,  122,  1122 — 1123). — The  anode  consists  of  a  pair  of  metallic 
plates  or  perforated  cylinders  containing  granular  metal,  &c.,  whilst 
the  cathode  is  a  metallic  disc  which  revolves  between  them.  Only  a 
segment  of  this  disc  is  immersed  in  the  liquid,  and  that  part  which  i& 
above  the  liquid  passes  between  brushes,  which  remove  both  the 
spongy  deposited  metal  and  the  bubbles  of  gas.  The  metal  thu& 
rubbed  oft*  is  collected  in  a  special  form  of  receiver.  By  this  arrange- 
ment, not  only  is  polarisation  entirely  prevented,  but  the  deposited 
metal  is  removed  out  of  danger  of  subsequent  attack  by  the  electro- 
lyte. The  resistance  of  the  electrolytic  cell  is  also  considerably 
reduced,  because  the  cathode  can  be  placed  very  close  to  the  anode, 
and  the  agitation  caused  by  the  rotating  disc  maintains  uniformity  of 
composition  throughout  the  whole  volume  of  the  electrolyte. 

C.  H.  B. 

Electrolytic  Dissociation  in  Solvents  other  than  Water.  By 
GiACOMO  Careara  {Gazzetta,  1896,  26,  i,  119 — 195 ;  compare  Abstr., 
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1895,  ii,  302). — The  author  has  determined  the  electrical  conduc- 
tivities of  a  large  number  x)f  inorganic  and  organic  salts  in  methylic 
alcohol  solution.  The  valaes  of  the  electrical  condnctivity  at  infinite 
dilution, /i^,  and  the  dijSierences  of  the  conductivities  for  the  volumes 
1024  and  32,  /tiosi  —  /«32,  both  for  methylic  alcohol  and  aqueous 
solutions,  are  given  in  the  appended  table.  The  determinations  show 
that  methylic  alcohol  exerts  a  dissociating  effect  on  most  electrolytes 
comparable  to  that  exerted  by  water,  and  the  mode  of  change  of  the 
molecular  conductivity  in  the  alcoholic  solution  is  quite  analogous  to 
that  occurring  in  aqueous  solution ;  it  therefore  seems  justifiable  to 
apply  the  methods  of  calculating  ionic  velocities  and  limiting  values 
of  the  molecular  conductivity,  /w^^,  used  for  aqueous  solutions,  to  solu- 
tions in  methylic  alcohol.  No  constant  ratio  exists  between  the 
conductivities  of  solutions  of  electrolytes  in  water  and  methylic 
alcohol ;  usually  the  limiting  values  are  smaller  in  the  latter  solutions, 
but  sometimes  they  are  equal  to,  or  even  greater  than,  the  molecular 
conductivities  in  aqueous  solution.  In  some  cases,  especially  those  of 
tetrethylammonium  and  trimethylsulphinic  hydroxides  and  iodides, 
the  values  of  /x^  in  the  alcoholic  solution  do  not  seem  to  be  merely  the 
Bums  of  constant  ionic  velocities ;  if  the  calculated  values  of  ili^  are 
ti'ustworthy,  it  consequently  follows  that  the  velocity  of  migration  of 
an  ion  can  depend  on  the  other  ion  present  in  solution  ;  quite  possibly, 
however,  these  calculated  values  do  not  correspond  to  wholly  dis- 
sociated salts,  but  only  to  some  definite  states  of  equilibrium  at  equal 
concentrations.  For  the  same  suljstance,  the  degree  of  dissociation 
calculated  from  the  rise  in  boiling  point  of  the  solvent,  and  from  the 
conductivity  determinations,  are  not  identical.  The  law  of  dilution 
holding  in  aqueous  solution,  seems  also  to  apply  in  general  to  solutions 
in  methylic  alcohol ;  Ostwald's  formula  gives  better  results  for  acids 
and  bases,  whilst  that  of  Rudolphi  answers  better  for  salt  solutions. 
The  order  of  magnitude  of  the  conductivities  of  the  various  electro- 
lytes is  not  the  same  in  aqueous  as  in  methylic  alcohol  solution. 

W.  J.  P. 

Variations  of  Electrolytic  Dissociation  with  Temperature : 
Freezing  and  Boiling  Point  Determinations  of  Aqueous  and 
Methylic  Alcohol  Solutions  of  Chlorides.  By  Roberto  Sal- 
VADORi  (Gazzetta^  1896,  26,  i,  237 — 254). — The  aqueous  solutions  of 
many  chlorides,  such  as  those  of  cobalt,  nickel,  manganese,  and 
copper,  change  colour  as  the  temperature  rises  just  as  they  do  when 
concentrated  ;  this  fact  is  usually  explained  by  assuming  that  heat- 
ing causes  a  decrease  in  electrolytic  dissociation  just  as  does  an 
increase  in  concentration,  so  that  if  one  or  both  of  the  ions  differ  in 
colour  from  the  non-dissociated  chloride,  the  colour  of  the  solution 
changes.  The  author  demonstrates  the  decrease  in  dissociation 
attending  rise  in  temperature  by  cryoscopic  and  ebullioscopic  deter- 
minations with  aqueous  solutions  of  the  above  chlorides  ;  the  degree 
of  dissociation  found  by  the  cryoscopic  method  is  always  greater 
than  that  shown  at  the  higher  temperature  by  the  boiling  point 
method. 

The  degree  of  dissociation  calculated  from  the  rise  in  boiling  point 
of  methylic  alcohol  solutions  of  the  chlorides  is  much  less  than  in 
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aqueous  solutions  ;  this  is  especially  the  case  with  cobalt  chloride^ 
which,  judging  by  the  colour  of  the  alcoholic  solution,  should  be 
much  more  highly  dissociated.  Mercuric  chloride  is  more  highly 
dissociated  in  methylic  alcohol  than  in  water ;  Beckmann  (Abstr., 
1891,  389)  has  shown  that  this  chloride  is  dissociated  to  a  less 
extent  by  ethylic  alcohol  than  by  water.  W.  J.  P. 

Thermo-elements     of    Amalgams    and    Electrolytes.      By 

August  Hagenbach  (Ann.  Phys.  Chem.,  1896,  [2],  58,  21—36).— 
The  author  determined  the  thermo-electromotive  force  for  elements 
consisting  of  the  following  chain  :  Cadmium  amalgam  |  solution  of  a 
cadmium  salt  |  cadmium  amalgam,  and  of  a  similar  chain  for  lead. 
The  sulphate,  nitrate,  chloride,  bromide,  and  iodide  of  cadmium,  and 
the  nitrate  and  chloride  of  lead  were  employed  at  various  concentra- 
tions. One  electrode  was  maintained  at  a  temperature  of  about  6% 
and  readings  taken  with  the  second  electrode  at  temperatures  ranging 
from  6°  to  80°.  The  thermo-electromotive  force  was  found  to  be 
approximately  proportional  to  the  temperature,  except  for  lead 
chloride,  where  it  remained  almost  constant  from  30°  to  50°,  whilst, 
contrary  to  expectation,  the  E.M.F.  decreases  with  increasing  dilu- 
tion, the  decrease  varying  with  the  dijfferent  salts.  L.  M.  J. 

Thermochemistry  of  Nickel  Cyanide.  By  Raoul  Varet 
(Compt.  rend.,  1896,  122,  1123— 1125).— The  heat  of  formation  of 
nickel  cyanide  was  measured  by  precipitating  nickel  sulphate  solu- 
tion with  potassium  cyanide  and  sodium  cyanide  solutions,  and  also 
by  treating  nickel  nitrate  solution  in  a  similar  manner.  The  different 
determinations  agree  closely,  and  the  mean  result  is 

m  sol.  +  2CN  gas  4-  nH^O  liq.  =  Ni(0N)3 

pptd.  hydrated , develops  -f  50*5  Cal. 

Measurements  of  the  heat  of  dissolution  of  nickel  cyanide  in  solu- 
tions of  cyanides  of  the  alkalis  or  alkaline  earths  gave  the  following 
results. 

Ni(CN)2  pptd.  -f-  2KCN  diss.  =  NiCON).,, 

2KCN  diss develops  + 12-4  Cal. 

NiCCNjapptd.  +  2NaC]Sr  diss.  =m  (CN)^, 

2NaCNdiss „         +12-3     „ 

Ni(CN)opptd.  +  Ba(C]S)2diss.  =  Ni(CN)2, 

Ba(CN)2diss „         -fl2-4     „ 

Ni(CN)2  pptd.  +  Sr(CN)2  diss.  =  Ni(CN)2, 

Sr(CN), „         -I-12-6     „ 

These  results  show  that  the  soluble  so-called  double  cyanides 
(which  are  not  dissociated  by  dialysis)  may  be  regarded  as  derived 
from  a  complex  nickelocyanic  acid,  which,  however,  seems  not  to 
exist  in  the  free  state.  C.  H.  B. 

Adiabatic  Volume  Changes  in  Solutions.  By  K.  Rog6yski 
and  Gustav  Tamajann  (Zeits.  phi/sikal.  Chem.,  1896,  20,  1 — 18). — By 
the  application  of   the  gaseous  expression  connecting  the  coefficient 
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of  expansion,  specific  heat,  and  temperature  change  for  adiabatic 
compression,  to  the  case  of  liquids  where  the  external  work  is 
negligeable,  the  equation  dqTjdp  =  TjGp  .  dpVJdT  is  obtained,  which, 
hj  integration  and  the  expression  of  Gp  in  calories,  yields 


AQr=  [^'"TIEcp.dvldT.d.p. 


Necessary  data  for  dvjdT  and  Gp  as  functions  of  p  are  obtained 
from  Amagat's  numbers,  and  the  values  of  AqT  are  calculated  for 
pressures  from  100  to  2,000  atmospheres  at  0°,  formulae  for  other 
temperatures  being  also  given,  the  results  agreeing  fairly  well  with 
existing  data.  By  the  substitution  of  jp  +  A/c  for_p,  the  equation  is 
applicable  to  solutions,  Ak  being  the  internal  pressure  of  the  solu- 
tion. By  measurements  of  the  resistance  and  use  of  the  known  tem- 
perature coefficients,  the  temperature  changes  for  the  release  of  com- 
pression are  determined  for  solutions  of  potassium  chloride,  sodium 
■chloride,  zinc  sulphate,  sulphuric  acid,  and  sodium  chloride  in  dilute 
ethylic  alcohol.  The  results  are  compared  with  those  theoretically 
•calculated,  and  show  throughout  a  very  satisfactory  agreement, 
although,  in  the  authors'  opinion,  the  differences  are  greater  than 
the  experimental  errors  (see  also  this  vol.,  ii,  289 ;  Abstr.,  1895,  ii, 
507,  and  previous  abstracts).  L.  M.  J. 

Dissociation  of  Halogen  Salts.  By  Alexandr  A.  Jakowkin 
{Zeits.  physikal.  Ghem.,  1896,  20,  19 — 39). — In  the  author's  previous 
•communication  on  the  dissociation  of  potassium  triiodide  (Abstr,, 
1894,  ii,  271),  the  value  of  the  constant  was  determined,  assuming 
the  partition  ratio  between  carbon  bisulphide  and  water  to  be  410/1, 
whereas  the  author  has  since  determined  this  ratio  to  be  680 — 585 
(this  vol.,  ii,  295).  The  previous  results  are,  therefore,  recalculated, 
the  dissociation  constant  being  found  to  vary  only  very  slightly; 
to  be  greater  for  potassium  tribromide  than  for  the  triiodide, 
and  greater  for  the  potassium  than  for  the  hydrogen  salts.  As  I3 
exists  as  an  independent  ion,  the  dissociation  in  dilute  solutions 
should  be  independent  of  the  metallic  ion,  a  conclusion  verified  in 
the  case  of  lithium,  sodium,  potassium,  and  barium  iodides.  As  the 
coefficient  of  absorption  is  altered  by  the  solution  of  other  salts,  the 
partition  ratios  of  bromine,  and  iodine  in  carbon  tetrachloride,  and 
carbon  bisulphide,  and  various  salt  solutions  were  determined,  and  in 
these  cases  Setchenoff's  absorption  law  is  found  to  hold  good.  The 
dissociation  of  various  mixed  halogen  salts  in  water  and  salt  solutions 
were  also  examined.  In  the  case  of  the  bromide,  the  results  indicate 
the  probability  of  the  formation  of  higher  halogen  compounds,  such 
as  KBrg,  at  higher  concentrations.  L.  M.  J. 

Freezing  of  Dilute  Solutions.  By  I.  Zoppellari  (Gazzetta, 
1896,  26,  i,  116 — 118). — The  fact  that  on  cooling  a  dilute  solution, 
the  pure  solvent  solidifies  first,  whilst  the  dissolved  substance 
becomes  concentrated  in  the  residual  solution,  may  be  well  demon- 
strated by  cooling  a  0*03  per  cent,  aqueous  solution  of  potassium 
permanganate  contained  in  a  small  beaker  at  —  5°  ;  after  some  hours 
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the  beaker  is  found  to  be  lined  with  colonrless  ice,  whilst  the  deeply 
coloured  liquid  core  of  the  mass  retains  all  the  permanganate  in 
solution.  W.  J.  P. 

Cryoscopic  Behaviour  and  Composition  of  some  Acetates 
of  Feeble  Bases.  By  I.  Zoppellari  (Gazzetta,  1896,  26,  i,  255 — 
264 ;  compare  Ghira,  Abstr.,  1893,  i,  667  ;  1894,  i,  226).— The  author 
has  analysed  and  examined  the  cryoscopic  behaviour  in  benzene 
solution  of  the  acetates  of  piperidine,  diisoamylamine,  diisobutyl- 
amine,  coniine,  dip  ropy  lamine,  and  phenylhydrazine  ;  these  salts  all 
consist  of  one  molecule  of  base  to  one  of  acid  with  the  exception  of 
the  last,  which  contains  two  molecules  of  acid.  Picoline  acetate 
depresses  the  freezing  point  of  benzene  normally,  but  the  ethyl- 
aniline  salt  gives  a  very  large  molecular  depression,  just  as  Ghira 
found  with  the  acetates  of  aniline  and  diethylaniline ;  dipropylamine 
acetate  gives  a  very  low  molecular  depression,  whilst  phenylhydra- 
zine acetate  gives  the  normal  depression  in  a  3  per  cent,  solution, 
and  a  very  large  molecular  depression  in  a  0*6  per  cent,  solution. 
The  high  molecular  depressions  found  with  the  acetates  of  aniline 
and  its  alkyl  derivatives  are  the  suras  of  those  due  to  the  base  and  to 
the  acid,  showing  that  the  salts  are  dissociated  in  benzene ;  the  very 
low  molecular  depressions  obtained  with  the  acetates  of  diethylamine, 
coniine,  dipropylamine,  diisoamylamine,  and  piperidine  may  be  due 
either  to  doubling  of  the  molecule,  or  to  the  formation  of  acid  ace- 
tates in  benzene  solutions.  A  comparison  of  the  molecular  depres- 
sions of  the  freezing  point  of  benzene  by  these  salts  with  the  affinity 
constants  K  of  the  bases  reveals  an  intimate  connection ;  the  mole- 
cular depression  decreases  regularly  as  the  affinity  constant  becomes 
greater.  W.  J.  P. 

Reaction  Velocity  in  the  Conversion  of  Diazoamido-  into 
Amidoazo- derivatives.  By  Heinrich  Goldsch^idt  and  R.  U. 
Reinders  (Ber.,  1896,  29,  1369— 1377).— The  object  of  this  investi- 
gation was  to  determine  the  influence  of  temperature,  solvent,  and 
quantity  of  reacting  substances  on  the  reaction  velocity  in  the  con- 
version of  diazoamido-  into  amidoazo-compounds ;  light  might  also  be 
thrown  on  the  part  played  by  the  catalytic  agent.  The  present  com- 
munication is  confined  to  the  investigation  of  the  action  of  aniline 
hydrochloride  on  diazoamidobenzene  in  aniline  solution ;  the  state- 
ment frequently  made  that  the  hydrogen  chloride  converts  the  diazo- 
amidobenzene into  diazobenzene  chloride  and  aniline,  and  that  these 
then  combine,  forming  amidoazobenzene,  is  incorrect,  .  since  solid 
diazobenzene  chloride  and  aniline  or  paratoluidine  first  yield  diazo- 
amido-derivatives,  which  are  only  slowly  converted  into  amidoazo- 
compounds. 

The  aniline  (25  or  50  grams)  was  weighed  into  corked  flasks,  the 
necessary  quantity  of  aniline  hydrochloride  dissolved  in  it,  and  the 
flasks  heated  in  a  water  bath  of  constant  temperature  ;  diazoamido- 
benzene was  then  added,  and,  after  the  requisite  time  had  elapsed,  a 
portion  of  the  mixture  was  withdrawn  and  the  reaction  arrested  by 
the  addition  of  soda.     The  analysis  of  the  product  is  based  on  the 
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fact  that  diazoamidobenzene,  when  heated  with  dilute  acid,  evolves 
two-thirds  of  its  total  nitrogen,  whilst  amidoazobenzene  is  not  changed 
under  these  conditions.  The  nitrogen  was  evolved  and  collected  in 
an  apparatus  designed  by  the  authors,  and  which  is  fully  described. 
Hempel's  burette  was  not  found  to  be  convenient.  The  velocity  con- 
stant,  K,  was  calculated  from  the  formula  K  =  -  log ,  where 

t  a — X 

t  =  the  time  in  hours. 

Influence  of  the  Concentration  of  the  Aniline  Hydrochloride  Solution 
on  the  Velocity  Constant. — Aniline  hydrochloride,  0"1,  0'2,  0'3  parts  in 
1,000  of  aniline,  K  =  0-0060,  0-0123,  O'OISI  respectively,  whence  it 
follows  that,  as  in  many  monomolecular  reactions,  K  is  proportional 
to  the  concentration  of  the  catalytic  agent. 

Influence  of  Temperature.— The  value  of  K  at  25^,  35°,  45°,  and  55° 

=  0-0060,  0-0246,  0-0810,  and  0*2530  respectively,  the  values  calcu- 

A 
lated  by  means  of  van't  Hoff's  expression,  log  K  =  —        -j-  B,  using 

the  known  values  at  25°  and  45°,  are  0-0231  and  0-2640  for  35°  and 
55°  respectively. 

Concentration  of  the  JDiazoamidohenzene. — As  normal  solution,  one 
containing  in  1000  grams  aniline,  0*5  gram-molecule  of  diazoamido- 
benzene, was  employed ;  the  temperatures  selected  were  35°  and  55°, 
for  N^  solutions,  Kq.i  =  0-0246  and  0-2530  respectively;  for  Nf  solu- 
tions the  values  are  0-0250  and  0-2640  respectively.  For  solutions  of 
moderate  strength,  the  concentration  of  the  diazoamidobenzene  is 
practically  without  influence  on  the  velocity  of  the  reaction.  The 
directions,  found  by  practice  to  give  the  best  yield  of  amidoazo- 
benzene, and  given  by  E.  Fischer  in  his  "  Organischer  Praparate,"  are 
almost  identical  with  the  conditions  which  calculation  from  the 
above  values  indicates  as  the  most  favourable.  J.  B.  T. 

A  new  form  of  Mercury  Air-pump.  By  R.  W.  Wood  {Ann. 
Phys.  Chem.,  1896,  [2],  58,  205— 208).— The  author  describes  a  form 
of  mercurial  pump  intended  chiefly  for  the  production  of  Rontgen 
vacuum  tubes.  Diagrams  of  the  instrument,  with  the  method  of  use, 
are  given.  L.  M.  J. 

Automatic  Apparatus  for  Filtration  at  High  Temperatures. 

By  J.  J.  PosTO^EtF  (Chem.  Centr.,  1895,  ii,  1 — 2  ;  from  Wratsch,  1895, 
182). — The  apparatus  consists  of  a  hot  water  funnel  of  the  usual 
construction.  The  steam  escaping  from  the  jacket  is  conducted,  by 
means  of  a  rubber  tube,  to  a  flask  which,  together  with  the  burner 
used  for  heating,  is  fixed  on  a  revolving  lever  attached  to  the  base 
of  the  tripod  which  carries  the  funnel.  The  lever  is  kept  in 
position  by  a  counterpoise,  but  when  a  given  quantity  of  water  has 
condensed  in  the  flask,  the  lever  turns,  and  thus  removes  the  burner 
from  below  the  heating  jacket.  As  the  funnel  cools,  it  draws  the 
water  back  out  of  the  flask,  the  lever  turns,  and  brings  the  burner 
into  position  again.  In  cooling,  the  temperature  falls  2 — 3°,  and  the 
apparatus  can  be  left  to  itself  for  24  hours.  J.  J.  S, 
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Electrolytic  Formation  of  Hypochlorites  and  of  Chlorates. 

By  Felix  Oettel  (Chem.  Centr.,  1895,  i,  592—593;  from  Zeits. 
EleUrotechn.  u.  EleMrochemie,  1895,  354— 361,  and  474— 480).— The 
electrolysis  of  potassium  chloride  solutions  was  studied  with  the 
following  apparatus.  The  current  was  obtained  from  four  accumu- 
lators ;  in  the  circuit  were  arranged  a  copper  voltameter  for  mea- 
suring the  current,  a  voltameter  for  collecting  the  electrolytic  gas, 
the  cells  in  which  the  experiments  were  carried  out,  an  ampere  meter, 
and  a  resistance  box.  The  gas  voltameter  was  filled  with  caustic 
soda  solution,  and  was  provided  with  electrodes  consisting  of  two 
concentric  cylinders  of  nickel  foil.  The  cell  in  which  the  actual 
experiments  were  performed  had  a  capacity  of  about  115  c.c,  and 
was  closed  by  a  sheet  of  rubber  closely  screwed  down  ;  through  the 
rubber  passed  the  electrodes  (platinum  foil  and  wire),  a  capillary 
delivery  tube,  and  an  ordinary  glass  tube  reaching  to  the  bottom  of 
the  cell  and  serving  to  empty  or  fill  it.  A  current  of  1 — 1*2  ampere 
was  used,  and  was  allowed  to  run  for  two  hours.  When  neutral 
solutions  are  electrolysed,  the  main  product  is  hypochlorite.  At  the 
end  of  the  experiment  83  per  cent,  of  the  active  chlorine  exists  as 
hypochlorite  and  17  per  cent,  as  chlorate.  The  addition  of  an  alkali 
favours  the  decomposition  of  the  water,  and  decreases  the  amount  of 
hypochlorite  formed,  but  increases  the  amount  of  chlorate.  Raising 
the  temperature  has  pretty  much  the  same  influence  as  the  addition 
of  alkali. 

A  less  dense  current  at  the  cathode  favours  the  reduction  of  hypo- 
chlorite, and  has  the  greatest  effect  in  a  concentrated  solution, 
either  neutral  or  slightly  alkaline  ;  a  diminution  in  the  density  of 
the  current  at  the  anode  increases  the  amount  of  water  decomposed ; 
the  difference  is  less  marked  in  a  strongly  alkaline  solution. 

In  an  alkaline  solution,  the  reduction  is  reduced  to  a  minimum, 
and  hence  it  is  not  necessary  to  use  a  diaphragm  (membrane). 

Sodium  chlorate  can  be  obtained  in  a  similar  manner;  sodium 
hydroxide  increases  the  amount  of  chlorate  formed,  even  more  than 
potassium  hydroxide.  J.  J.  S. 

Manufacture  of  Potassium  Chlorate.  By  K.  J.  Bayer  (Chem. 
Zeit.,  1895,  19,  1453  — 1455).— The  author  describes  a  new  method 
for  the  manufacture  of  potassium  chlorate.  Chlorine  is  lead  into  a 
cream  of  zinc  oxide  and  water  ;  zinc  oxychloride  and  hypochlorite  .^re 
first  formed,  but,  finally,  a  clear  solution  of  zinc  chloride  and  hypo- 
chlorite is  obtained.  The  conversion  of  the  hypochlorite  into  chlorate 
readily  takes  place  when  this  solution  is  heated  with  the  requisite 
quantity  of  potassium  chloride,  and  the  yield  is  almost  theoretical.  A 
still  better  method  is  to  add  the  requisite  quantity  of  potassium 
chloride  to  the  zinc  oxide  and  water  before  the  chlorine  is  passed  in, 
and   then  to  keep  the    temperature    at  about   90 — 95°   during   the 
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chlorination.  The  resulting  solution  may  be  evaporated  down  to 
30°  Be.,  when,  on  cooling,  the  greater  part  of  the  potassiam  chlorate 
crystallises  out  in  nearly  pure  form.  A  further  quantity  may  be 
obtained  by  concentrating  the  mother  liquors  to  60°  Be. 

The  final  mother  liquor  is  treated  with  hydrochloric  acid,  and  then 
evaporated  down  till  the  zinc  chloride  solidifies.  The  mode  of  work- 
ing and  the  appliances  used  are  almost  identical  with  those  employed 
in  the  manufacture  of  potassium  chlorate  by  the  lime  method. 

J.  J.  S. 

The  Density  of  Oxygen.  By  Edward  W.  Morley  (Zeits.physikal. 
Chem.,  1896,  20,  68 — 130). — Three  series  of  determinations  were 
made.  In  the  first  of  these  all  necessary  corrections  were  applied ;  in 
the  second  corrections  for  the  expansion  of  the  glass  and  ther- 
mometric  corrections  were  eliminatfed  as  the  gas  was  brought  into 
pressure  and  temperature  equilibrium  with  a  similar  flask  containing 
the  normal  volume  of  hydrogen ;  whilst  in  the  third  series  the  tem- 
perature was  throughout  the  experiment  that  of  melting  ice.  The 
capacity  of  the  flasks,  internal,  and  external,  were  determined  by 
(1)  weight  in  air,  (2)  additional  weight  to  maintain  eqailibrium, 
when  the  flask  was  immersed  in  water ;  (3)  loss  of  weight  when  filled 
with  water  and  weighed  in  water  of  equal  temperature.  The  oxygen 
employed  was  prepared  from  potassium  chlorate,  and  also  in  the 
third  series  by  electrolysis,  and  every  precaution  observed  to  ensure 
purity.  The  author  estimates  the  quantity  of  nitrogen  present  to  be 
not  more  than  1  /30,000,  and  of  chlorine  not  more  than  -j^^  milligram 
in  20  litres,  whilst  the  carbonic  anhydride,  and  mercury  vapour  are 
also  quite  negligeable.  The  details  of  the  apparatus  used,  of  the 
filling  and  evacuation  of  the  flasks,  &c.,  and  the  experimental  num- 
bers are  given  in  the  paper.  The  agreement  of  the  several  experi- 
ments indicate  the  very  great  care  with  which  the  determinations 
were  made,  the  final  results  being 

(1).  D  =  1-42879  ±  0-000034  (mean  of  9). 
(2).  D  =  1-42887  ±  0-000048  (mean  of  15). 
(3).  D  =  1-42917  ±  0-000048  (mean  of  24). 

The  author  considers  that  of  these  the  third  should  receive  double 
weight,  and  hence  obtains  as  a  mean  of  the  whole  series  D  = 
1-42900  ±  0-000034  (Abstr.,  1895,  ii,  261).  L.  M.  J. 

Tubular  Ozone  Generator.  By  Gaston  S^guy  (Compt.  rend., 
1896,  122,  1120—1121). — Each  generator  consists  of  a  glass  tube 
containing  seven  narrow  tubes,  each  of  which  has  a  spiral  of  alu- 
minum wire  inside  and  outside.  The  inside  spirals  are  all  connected 
with  a  single  wire  which  passes  to  the  outside  of  the  large  tube, 
whilst  the  external  spirals  are  similarly  connected  with  another 
wire.  These  wires  are  respectively  connected  with  the  two  poles  of 
an  induction  coil.  Three  or  more  of  the  generators  may  be  con- 
nected in  series,  and  170  milligrams  of  ozone  per  hour  can  be  obtained 
from  air,  and  250  milligrams  per  hour  from  oxygen.  C.  H.  B. 
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Formation  of  Persulphuric  acid.  By  Karl  Elbs  and  O. 
ScHoNHERR  {Chem.  Centr.,  1895,  i,  591 — 592;  from  Zeits.  EleJctro- 
tecJin.  u.  mectrochemie,  1895,  417—420  and  468— 472).— The  authors 
Lave  determined  the  relationship  between  the  amount  of  persulphuric 
acid  formed,  and  the  concentration  of  the  sulphuric  acid  which  is 
electrolysed.  The  persulphuric  acid  was  estimated  by  pouring 
5 — 10  c.c.  of  the  liquid  into  200 — 300  c.c.  cold  water,  adding  a  given 
quantity  of  ferrous  ammonium  sulphate  and  titrating  back  with 
potassium  permanganate.  If  the  density  of  the  sulphuric  acid  is 
below  1*2,  very  little  persulphuric  acid  is  formed  ;  the  maximum 
fimount  is  obtained  when  the  acid  has  a  sp.  gr.  =  135 — 1*5.  The 
persulphuric  acid  is  formed  by  the  union  of  HSO4  ions  at  the  anodes, 
and  is  not  due  to  oxidation,  since  the  amount  formed  is  greater  with 
a  stronger  current,  whereas  if  it  were  a  simple  oxidation  product  the 
amount  formed  would  decrease  with  an  increase  in  the  strength  of 
the  current.  Too  great  a  concentration  of  the  acid  retards  the  for- 
mation of  persulphuric  acid  for  several  reasons  ; — (1)  Concentrated 
acid  is  a  bad  conductor ;  (2)  the  molecules  of  H2S2O8  when  formed 
in  a  concentrated  acid  are  not  so  free  to  move  as  in  the  more  mobile 
dilute  acid,  and  hence  remain  a  longer  time  at  the  anode  and  become 
decomposed  ;  (3)  with  concentrated  acid,  the  amount  of  heat 
developed  is  greater  and  hence  destroys  a  greater  number  of  per- 
sulphuric acid  molecules. 

When  a  strong  current  is  passed  through  a  moderately  dilute  acid,  it 
is  broken.  On  warming,  however,  the  electrolysis  begins  anew. 
This  stoppage  is  caused  by  the  accumulation  of  too  many  ions,  and 
the  formation  of  a  coating  of  the  non-conducting  HaSsOs  molecules 
round  the  anode. 

The  amount  of  persulphuric  acid  formed  is  also  diminished  by  in- 
crease of  temperature;  at  60°  it  is  decomposed  as  rapidly  as  formed. 
With  dilute  acid  (^sp.  gr.  <  1*3)  practically  no  hydrogen  peroxide  is 
formed  by  the  decomposition  of  the  persulphuric  acid,  the  amount  of 
peroxide,  however,  increases  with  the  strength  of  acid. 

When  diluted  with  50  times  its  volume  of  cold  water,  persulphuric 
acid  is  not  decomposed.  J.  J.  S. 

Persulphuric  acid.  By  Karl  Elbs  (Chem.  Centr.,  1895,  ii, 
476—477;  from  Zeits.  E lee trotechn.  u.  Electrochemie,  1895,  162—163). 
—  In  order  to  demonstrate  the  formation  of  persulphuric  acid  and  of 
its  potassium  salt,  a  wide  test  tube  is  filled  with  the  electrolyte,  the 
anode  being  a  platinum  wire  enclosed  for  the  greater  part  of  its  length 
in  a  glass  tube,  and  the  cathode  a  platinum  ring.  A  wider  tube, 
surrounding  the  anode,  collects  the  bubbles  of  gas  evolved  and 
prevents  their  reaching  the  cathode.  The  whole  apparatus  is  placed 
in  a  beaker  of  cold  water.  A  current  of  100  amperes  per  square 
metre  anode  surface  is  used.  With  sulphuric  acid  of  sp.  gr.  1*4,  per- 
sulphuric acid  can  be  detected  in  the  liquid  round  the  anode  after  five 
minutes.  With  a  cold  saturated  solution  of  potassium  sulphate  in 
dilute  sulphuric  acid,  a  considerable  amount  of  crystallised  potassium 
persulphate  is  obtained  at  the  end  of  10  minutes.  The  ammonium 
salt  requires  a  longer  time.     The  same  apparatus  may  be  used  for 
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showing  the  conversion  of  cobaltous  into  cobalfcic  salts.  The  author 
also  proves  that  Darrieus  and  Schoops'  hypothesis  of  lead  accumula- 
tors (compare  Chem.  Centr.,  1895,  i,  522)  is  not  tenable ;  since  lead 
dioxide  is  only  formed  by  persulphuric  acid  in  nearly  alkaline  solu- 
tions. J.  J.  S. 

Position  of  Tellurium  in  the  Periodic  System.    By  Jan  W. 

Retgers  (Zeits.  anorg.  Chem.,  1896,  12,  98 — 117). — A  controversial 
paper  dealing  with  the  results  published  by  Staudenmaier  (this  vol., 
ii,  96).  E.  C.  R. 

Hyponitrous  acid.  By  Arthur  R.  Hantzsch  {Ber.,  1896,  29, 
1394). — The  author  in  conjunction  with  Ludwig  Kaufmaun,  has  pre- 
pared hyponitrous  acid  in  the  solid  form,  together  with  an  ethereal 
salt  and  the  ammonium  salt.  Further  details  will  shortly  be  pub- 
lished.    (Compare  Tanatar,  this  vol.,  ii,  417.)  A.  H. 

Action  of  Hydrogen  Bromide  on  Thiophosphoryl  Chloride. 
By  Adolphe  Besson  {Compt.  rend.,  1896,  122,  1067— 1060).— Care- 
fully purified  thiophosphoryl  chloride  melts  at  —35°.  It  is  not 
attacked  at  its  boiling  point  by  hydrogen  bromide,  but  if  the  gas 
mixed  with  vapour  of  the  thiophosphoryl  chloride  is  passed  over 
pumice  heated  at  400 — 500°,  decomposition  takes  place,  and  the  pro- 
duct contains  the  three  derivatives,  PSCloBr,  PSClBrj,  and  PSBrg, 
which  can  only  be  separated  by  careful  fractionation  under  low 
pressure. 

Thiophosplioryl  hromodichloride,  PSCl2Br,  boils  at  about  80°  under 
a  pressure  of  6  mm. ;  sp.  gr.  =  212  at  0°.  When  strongly  cooled,  it 
forms  a  white  solid,  which  melts  at  —30°.  It  decomposes  slowly  in 
presence  of  water,  more  rapidly  in  contact  with  solutions  of  alkalis. 
Fuming  nitric  acid  oxidises  it  violently,  but  the  acid  of  36°  acts  more 
slowly,  and  completely  oxidises  the  sulphur  and  phosphorus.  When 
heated  at  100°,  it  decomposes  into  the  thiophosphoryl  trichloride  and 
the  chlorodibromide,  the  latter,  in  its  turn,  decomposing  and  yielding, 
amongst  other  products,  thiophosphoryl  tribromide. 

Thiophosphoryl  chlorodihromide,  PSClBrg,  boils  at  about  95°  under 
a  pressure  of  Q{)  mm.,  and  has  properties  very  similar  to  those  of  the 
preceding  compound.  When  solidified  it  melts  at  —6°;  sp.  gr.  = 
2-48  at  0°.  C.  H.  B. 

Isolation  of  Lithium  and  of  Beryllium.  By  Wilhelm 
BoRCUERS  (Chem.  Centr.,  1895,  ii,  13 — 14;  from  Zeits.  Elehtrotech7i.  u. 
Eleklrochemie,  1895,  39 — 40). — In  the  treatment  of  minerals  contain- 
ing lithium,  the  solution  of  the  chlorides  of  the  alkalis  and  alkaline 
earths  is  made  slightly  alkaline  and  evaporated  in  an  iron  vessel, 
then  fused  with  ammonium  chloride  to  render  it  neutral,  and  electro- 
lysed with  a  current  of  1,000  amperes  per  square  m^tre  of  cathode 
surface  and  5  volts.  The  upper  riiu  of  the  iron  crucible  is  kept  cool 
by  the  circulation  of  cold  water,  and  a  thin  crust  of  solid  material  is 
formed  on  the  surface,  which  prevents  the  metallic  lithium  from  coming 
into  contact  with  the  atmosphere.     The  metallic  globules  are  placed 
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in  a  paraffin  bath  at  130 — 200°,  when  the  pure  metal  rises  to  the 
surface. 

Beryllium  chloride  solutions  are  evaporated  down  with  an  alkali 
chloride  and  ammonium  chloride,  and  then  electrolysed  in  the  same 
manner  as  magnesium  chloride.  Calcium  and  magnesium  chlorides 
must  not  be  present.  The  temperature  mast  also  be  kept  as  low  as 
possible,  as  otherwise  the  beryllium  forms  an  alloy  with  the  iron  of 
the  crucible.  J.  J.   S. 

Electrolytic  Silver  Peroxide.  By  Ottokar  §ulc  (Zeits.  anorq. 
Chem.,  1896,  12,  89— 97).— The  author  has  investigated  the  black 
deposit  consisting  for  the  most  part  of  silver  peroxide,  which  is 
formed  during  the  electrolysis  of  silver  nitrate  between  platinum 
electrodes.  A  platinum  dish  is  employed  as  the  cathode,  whilst  the 
anode  consists  of  a  piece  of  platinum  foil  cut  in  the  form  of  a  comb, 
and  then  rolled  up.  A  15  per  cent,  silver  nitrate  solution  is  em- 
ployed, and  a  current  of  0"06  ampere,  the  density  at  the  cathode 
being  0"0033  ampere  per  centimetre.  The  electrolysis  is  allowed  to 
continue  for  3 — 4  hours ;  the  silver  solution,  which  has  become 
contaminated  with  about  4  per  cent,  of  free  nitric  acid,  is  then 
removed,  and  the  electrolysis  again  continued.  The  crystalline 
deposit  on  the  anode  is  brushed  off  with  a  glass  rod  and  washed  with 
water  until  the  wash-water  gives  no  opalescence  with  hydrochloric 
acid.  The  product,  on  analysis,  gave  numbers  agreeing  with  the 
formula  AgT^On.  It  forms  beautiful,  black  octahedra,  having  a 
metallic  lustre  and  a  sp.  gr.  =  5"65.  It  is  fairly  stable  in  dry  air 
at  the  ordinary  temperature,  and  loses  its  lustre  only  after  remaining 
some  months.  When  quickly  heated,  it  decomposes  into  a  volumi- 
nous, dark  brown  powder,  with  evolution  of  oxygen,  and  this  decom- 
position takes  place  with  the  crystalline  compound  at  155°,  with  the 
powdered  compound  at  162°.  At  an  incipient  red  heat,  a  further 
decomposition  takes  place,  red  fumes  are  evolved,  and  metallic  silver 
is  formed.  It  is  only  slightly  decomposed  by  water  at  ordinary  tem- 
peratures, and  after  some  time  silver  nitrate  goes  into  solution  ; 
when  boiled  for  1 J  days  with  water,  the  silver  is  deposited  in  the  form 
of  a  mirror.  When  boiled  with  alcohol,  aldehyde  is  formed  and  a 
mirror  deposited,  and  if  a  small  quantity  of  ammonia  is  added,  a  very 
beautiful  mirror  is  obtained.  It  is  completely  decomposed  by  oxalic 
acid,  with  evolution  of  carbonic  anhydride,  and  by  ammonia,  with 
evolution  of  nitrogen.  It  dissolves  in  nitric  acid  with  a  dark  brown 
coloration,  and  in  sulphuric  acid  with  a  dirty  green  coloration ;  both 
solutions  go  colourless  on  heating,  diluting,  and  on  remaining.  The 
oxygen  evolved  during  the  first  decomposition  which  takes  place,  on 
heating,  is  769  per  cent.  The  percentage  of  nitrogen  (I'^O  per 
cent.)  corresponds  with  a  percentage  of  silver,  as  AgNO^,  of  12-61, 
and  this  agrees  with  the  analysis  of  the  residue  obtained  by  decom- 
posing the  product  with  hot  water.  Whence  the  author  deduces  the 
formula  3Ag20,AgN03.  E.  C.  R. 

Experiments  with  Silver  Sulphide.  By  Theodou  Gross 
(Ghem.  Centr.,  1895,  ii,  353—354 ;    from  Elektro-chem.   Zeits.,  1895, 
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80 — 81). — Silver  sulphide,  when  brouo^ht  into  contacb  with  a  plati- 
num cathode  in  dilute  sulphuric  acid,  is  converted  into  a  grey  mass, 
the  gas  evolved  from  the  cathode  yields,  with  silver  nitrate  solution, 
a  greyish-black  precipitate  consisting  of  glistening  plates.  A  similar 
precipitate  is  obtained  by  treating  silver  nitrate  with  electrolysed 
sulphuric  acid.  Both  precipitates  differ  from  silver  sulphide,  Ag-^S, 
in  properties.  The  author  has  treated  the  precipitate  with  nitric 
acid,  and  then  fused  it  with  potash,  when  decomposition  ensaes,  but 
its  constitution  has  not  been  determined. 

Silver  sulphide,  mixed  with  3 — 4  times  the  amount  of  silver  nitrate, 
then  with  nitric  acid  (sp.  gr.  1*4),  and  evaporated  to  dryness  and 
ignited,  also  yields  a  grey  mass,  which  the  author  has  treated  with 
nitric  acid  and  other  reagents  with  no  definite  results  (compare  this 
vol.,  ii,  472).  J.  J.  S. 

Crystals  produced  in  the  Dephosphorisation  of  Iron.    By 

Adolphe  Carnot  (Ann.  des  Mines,  1895,  [9],  8,  300 — 310;  compare 
Abstr.,  1884,  157,  520). — In  the  basic  slags  produced  in  the  Thomas- 
Grilchrist  process  the  following  kinds  of  crystals  have  been  found  : 
(1)  brown  rectangular  (orthorhombic)  tablets  with  the  composition 
P205,4CaO ;  (2)  brown  and  black  hexagonal  needles  of  much  the 
same  composition,  but  with  3 — 4  per  cent,  of  silica;  (3)  brilliant, 
blue,  orthorhombic  crystals  with  the  formula  P205,Si02,5CaO  or 
P205,3CaO  +  Si02,2CaO.  Hilgenstock  has  supposed  these  to  be 
trimorphous,  but  the  differences  in  composition,  especially  as  regards 
silica,  are  against  this  view.  A  new  analysis  has  been  made  of  the 
first  kind  of  crystals,  which  were  obtained  from  the  basic  slags  of 
Kladno,  Bohemia. 


P205. 

SiOa. 

CaO. 

MgO. 

FeO. 

AI2O3. 

Total. 

37-67 

074 

59-54 

trace 

1-44 

0-37 

9976 

This  analysis  is  compared  with  that  of  similar  crystals  from 
Middlesbrough  examined  by  Stead  and  Ridsdale  (Trans.,  1887, 
601).  L.  J.  S. 

Reduction  in  Neutral  Solutions.  By  Carl  Kippenbekger 
{Ghem.  Zeit.,  1895,  19,  1269— 1270).— The  author  has  studied  the 
action  of  pure  metals  on  carbonic  anhydride  solution  in  the  absence 
of  acids,  and  also  on  metallic  carbonates,  his  results  confirm  those 
already  published  by  Lieben  (Abstr.,  1895,  ii,  348).  Powdered 
magnesium  has  the  power  of  decomposing  a  solution  of  magnesium 
sulphate,  a  quantity  of  magnesium  hydroxide  corresponding  with 
the  amount  of  magnesium  originally  in  solution  as  sulphate,  is  pre- 
cipitated, and  the  metallic  magnesium  which  was  added  dissolves 
with  evolution  of  hydrogen.  Metallic  lead  has  a  very  similar  action 
on  a  solution  of  lead  nitrate.  In  the  case  of  those  metals  whose 
oxides  are  readily  reduced,  no  free  hydrogen  escapes,  it  being  used  up 
in  the  nascent  states  in  the  reduction  of  the  metallic  oxide ;  in  other 
cases  it  is  used  up  in  the  reduction  of  the  acid  radicle.  For  example, 
when  metallic  magnesium  decomposes  a  solution  of  lead  nitrate,  a 
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small  quantity  of  hydrogen  is  evolved,  bat  the  greater  part  is   used 
up  in  tlie  reduction  of  the  lead  hydroxide  and  of  the  nitric  acid. 

When  a  metal  is  added  to  a  solution  of  an  acid  salt,  the  excess  of 
acid  is  first  decomposed,  and  then  the  acid  formed  by  the  ionisation 
of  the  normal  salt.  A  good  example  of  this  is  the  decomposition  of 
a  bicarbonate  solution  by  means  of  aluminium.  The  author  states 
that  the  chemically  active  carbonic  acid  has  the  formula  H2CO3 
(compare  Lieben,  loc.  cit.)  ;  under  certain  conditions  small  quantities 
of  formaldehyde  and  formic  acid  can  be  obtained  in  the  reduction  of 
carbonic  acid. 

Magnesium,  aluminium,  and  zinc  readily  reduce  solutions  of 
nitates  and  chlorates.  In  a  dilute  solution  of  a  nitrate,  the  first 
reduction  product  is  a  nitrite,  then  hydroxylamine,  and  finally 
ammonia;  these  primary  reduction  products  can,  however,  interact 
with  one  another  to  yield  secondary  reduction  products,  such  as 
nitrous  oxide,  nitric  oxide,  nitrogen,  water,  &c.  A  chlorate  is  first 
reduced  to  a  chlorite,  but  this  is  immediately  decomposed  into  chlo- 
ride and  chlorate  ;  this  chlorate  is  again  reduced  in  a  similar  manner, 
so  that  the  final  product  consists  almost  entirely  of  chloride. 

J.  J.  S. 

Lead  Sulphiodide.  By  Victor  Lenher  (J.  Amer.  Chem.  80c. , 
1895,  17,  511 — 513). — When  hydrogen  sulphide  is  added  to  a  solu- 
tion of  Pbl2,2KI,  or  of  Pbl2,4!KI,  in  potassium  iodide,  a  brick-red 
coloured  precipitate  is  obtained ;  on  addition  of  more  hydrogen 
sulphide,  the  precipitate  changes  through  dark  red  to  brown,  and 
finally  to  the  black  sulphide.  The  red  precipitate  was  obtained  pure 
on  the  addition  of  a  saturated  hydrogen  sulphide  solution  to  a  strong 
solution  of  lead  iodide  in  a  saturated  solution  of  potassium  iodide. 
The  precipitate  was  filtered,  washed  with  a  saturated  solution  of 
potassium  iodide,  then  thoroughly  with  cold  water,  afterwards  with 
absolute  alcohol,  with  carbon  bisulphide  to  remove  any  sulphur, 
and  again  with  alcohol,  and  finally  dried  by  drawing  air  over  it. 
The  substance  has  a  great  tendency  to  decompose  into  lead  sulphide 
and  lead  iodide,  and  it  is  advisable  to  prepare  only  small  quantities  at 
a  time.     The  composition  is  represented  by  the  formula  PbSj^PbL. 

It  is  readily  decomposed  by  heat,  acids,  alkalis,  and  even  by  long 
exposure  to  light.  J.  J.  S. 

Enamel.  By  Oskar  Emmerling  (Ber.,  1896,  29,  1549).— Most  of 
the  enamels  used  for  coating  iron  contain  silica,  boric  acid,  alumina, 
and  alkalis,  and,  if  white  in  colour,  stannic  oxide.  A  sample  of  French 
manufacture  has  been  found  to  have  the  percentage  composition : — • 
Si02,  36-69;  PbO,  52*51;  K2O,  633;  NajO,  060;  AsoOj,  374;  CoO, 
traces ;  the  white  appearance  being  obtained  by  means  of  lead 
arsenate  instead  of  stannic  oxide.  Such  an  enamel  is  readily 
attacked,  even  by  dilute  acids,  and  is  obviously  not  to  be  recom- 
mended for  culinary  utensils.  C.  F.  B. 

Reduction  of  Copper  Sulphide.  By  Delia  Stickney  (Ainer. 
Chem.  J.,  1896, 18,  502 — 504). — Copper  sulphide  is  nearly  completely 
reduced  to  copper  when  heated  in  contact  with  the  flame  of  a  Bunsen 
burner.  A.  G.  B. 
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Action  of  Nascent  Iodine  on  Mercuric  Chloride.    By  M.  0. 

ScHUYTEN  (Chem.  Zeit.,  1895, 19,  1683). — In  order  to  study  the  action 
of  nascent  iodine  on  mercuric  chloride,  the  author  has  treated  the 
chloride  with  an  ethereal  solution  of  iodoform.  The  two  were  used 
in  molecular  proportion,  and  were  left  in  contact  for  several  days  in 
loosely  stoppered  bottles.  Brilliant,  red,  octahedral  crystals  of  merc- 
uric iodide  were  obtained  in  almost  theoretical  quantity.  The  yield 
is  much  smaller  when  the  iodine  is  not  in  the  nascent  state. 

J.  J.  S. 

Barium  Tetrachromite.  By  E.  Dufau  (Compt.  rend.,  1896,  122, 
1125 — 1127). — Equal  weights  of  chromic  oxide  and  barium  oxide  are 
intimately  mixed  and  heated  in  a  crucible  brasqued  with  barium  oxide 
in  the  electric  furnace  in  an  arc  from  a  current  of  50  volts  and  300 
amperes  for  10  minutes.  The  fused  product,  after  cooling,  is  re- 
peatedly treated  with  hydrochloric  acid,  and  the  residue  is  a  mixture 
of  green  lamellae  of  chromic  oxide,  and  small,  brilliant,  black  crystals 
of  barium  tetrachromite,  BaO,4Cr203,  which  can  be  separated  by 
levigation.  The  crystals  of  the  tetrachromite  seem  to  belong  to  the 
hexagonal  system,  and  are  slightly  harder  than  quartz ;  sp.  gr.  =  5*4 
at  15°. 

The  tetmchromite  is  very  stable,  and  is  slowly  attacked  by  chlorine 
or  bromine  at  a  briojht  red  heat,  with  formation  of  a  barium  salt  and 
chromic  oxide ;  iodine  seems  to  have  no  action  under  these  condi- 
tions. Water  vapour  at  a  bright  red  heat,  and  sulphur  at  the 
softening  point  of  glass,  are  without  action,  and  the  tetrachromite  is 
also  not  attacked  by  hydrofluoric,  hydrochloric,  nitric,  and  sulphuric 
acids.  It  is,  however,  slowly  decomposed  by  dry  hydrogen  fluoride 
or  hydrogen  chloride  at  a  red  heat. 

The  tetrachromite  is  readily  converted  into  chromate,  the  change 
taking  place  with  incandescence  in  oxygen  below  a  red  heat,  and  also, 
though  slowly,  in  air.  Fused  oxidising  agents  and  alkali  hydroxides 
and  carbonates  produce  a  similar  result.  C.  H.  B. 

Behaviour  of  Aluminium  with  Ammonium  Compounds. 
Method  of  producing  Chemical  Change  on  the  surface  of 
Commercial  Aluminium.  By  Christian  Gottig  {Ber.,  1896,  29, 
1671 — 1673). — Aluminium  dissolves  with  comparative  readiness  in 
ammonia,  provided  the  solution  is  sufficiently  dilute,  the  evolution 
of  hydrogen  being  readily  perceptible  in  solutions  containing  only 
0025  per  cent,  of  ammonia ;  the  ammonium  aluminate  which  is  first 
formed  is  unstable  and  readily  decomposes  into  aluminium  hydroxide 
and  ammonia.  The  addition  of  ammonium  salts,  or  of  a  little  acid, 
facilitates  the  solution  of  the  metal,  but  in  this  case  there  is  little  or 
no  evolution  of  hydrogen,  and  the  surface  of  the  metal  is  lighter  than 
when  ammonia  alone  is  employed.  The  other  constituents  of  com- 
mercial aluminium  are  not  acted  on  by  ammonia,  and  consequently 
the  surface  of  any  aluminium  object,  treated  as  above,  is  less 
readily  affected  by  chemical  or  mechanical  agents  than  the  original 
metal.  J.  B.  T. 
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Chromium  Salts.  By  Willis  R.  Wuit-sey  {ZezLphysikal  Chem., 
1S96,  20,  40 — 67). — The  cause  of  the  colour  change  in  solutions  of 
chromium  sulphate  was  investigated,  (1)  by  the  alteration  of  conduc- 
tivity on  the  addition  of  sodium  or  barium  hydroxide,  (2)  by  the  action 
of  the  salt  in  effecting  hydrolysis  of  methylic  acetate.  The  first  series  of 
experiments  indicate  that  one-sixth  of  the  sulphate  in  the  green  solution 
is  present  as  free  sulphuric  acid,  and  one- third  as  SO4  ions,  a  result 
agreeing  with  Recoura's  conclusion  that  the  salt  [Cr40(S04)4]S04  is 
formed  during  the  colour  change.  The  catalytic  experiments  show  that 
the  green  solution  possesses  a  hydrolysing  power  equal  to  that  of  a 
mixture  of  one-sixth  the  equivalent  of  free  acid  with  the  corresponding 
amounts  of  the  violet  salt.  The  electrical  conductivity  of  chromo-mono- 
sulphuric,  -disnlphuric,  and  -trisulphuric  acids  were  determined,  and  in 
each  case  found  to  be  equal  to  the  conductivity  of  a  solution  of  equal 
sulphuric  acid  concentration.  The  effects  of  dilute  green  solutions  of  the 
chloride,  nitrate,  sulphate,  and  acetate  on  the  rate  of  sugar  inversion 
were  also  measured  in  order  to  determine  the  quantity  of  hydrolytic- 
ally  dissociated  acid,  but  owing  to  the  unknown  effect  of  the  other 
ions  present,  accurate  results  were  impossible.  The  colloidal  chromo- 
sulphuric  acid  of  Recoura  was  investigated,  and  as  the  conductivity 
of  solutions  of  the  composition  Cr2(S04)3,ajH2S04  were  always  equal  to 
those  of  {x  —  1)H2S04  the  colloidal  compound  is  Cr2H2(S04)4.  The 
constitution  of  these  salts,  according  to  the  theory  of  Werner 
(Abstr.,  1898,  ii,  379)  is  considered,  and  the  author  points  out  that 
five  out  of  the  seven  salts  indicated  by  the  theory,  are  known.  (See 
Abstr.,  1894,  ii,  382  ;  1893,  ii,  528.)  L.  M.  J. 

Uranium.  By  Henri  Moissan  (Gompt,  rend.,  1896,  122,  1088— 
1093). — The  author  has  prepared  metallic  uranium  (1)  by  the  action 
of  sodium  on  the  double  sodium  uranium  chloride,  UCl4,2N'aCl,  in  an 
iron  tube,  (2)  by  the  electrolysis  of  the  fused  double  chloride  with 
carbon  or  iron  electrodes,  and  a  current  of  8  to  10  volts  and  50  am- 
peres. The  double  chloride  is  obtained  by  the  action  of  uranium 
chloride  vapour  on  sodium  chloride  at  a  dull  red  heat,  the  uranium 
chloride  being  formed  in  the  same  tube  by  the  action  of  chlorine  on 
uranium  carbide.  Unlike  the  simple  chloride,  it  is  not  very  hygro- 
scopic, and  is  practically  non-volatile  when  fused. 

The  metal  is,  however,  best  obtained  by  mixing  500  parts  of  the 
oxide  U3O8  with  40  parts  of  sugar  carbon,  and  heating  the  mixture  in 
a  carbon  tube,  closed  at  one  end,  in  an  electric  furnace,  with  a  current 
of  800  amperes  and  45  volts.  The  product  contains  a  small  quantity 
of  carbon,  which  can  be  partially  removed  by  heating  it  in  a  crucible 
brasqued  with  uranium  oxide,  and  enclosed  in  a  larger  crucible 
brasqued  with  titanium  to  protect  the  uranium  from  the  action  of 
nitrogen. 

When  pure,  uranium  is  white,  takes  a  high  polish,  and  can  be 
worked  with  a  file.  It  is  not  magnetic,  and  is  much  more  volatile 
than  iron.  When  finely  divided,  it  decomposes  water  slowly  at  the 
ordinary  temperature,  and  more  rapidly  at  100^.  It  burns  in  fluorine 
at  the  ordinary  temperature,  in  chlorine  at  180^,  in  bromine  at 
210°,   and  in  iodine  vapour  at  about  260°.     It  is  also    attacked  by 
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hydrogen  chloride  and  hydrogen  iodide  at  a  red  heat.  When  finely 
divided,  it  burns  in  oxygen  at  170°,  in  sulphur  vapour  at  about  500^, 
and  also  in  selenium  vapour. 

One  of  the  most  remarkable  properties  of  the  metal  is  its  great  ten- 
dency to  combine  with  nitrogen.  When  heated  in  this  gas  at  1000°,  it 
becomes  covered  with  a  yellow  nitride,  and  the  powdered  metal  decom- 
poses ammonia  above  a  dull  red  heat,  with  liberation  of  hydrogen 
and  formation  of  a  black,  crystalline  powder.  C.  H.  B. 

Tungstates  and  Molybdates  of  the  Rare  Earths.  By  Fanny 
R.  M.  Hitchcock  (/.  Amer.  Chem.  Soc,  1895,  17,  483—494  and  520 
— 534). — The  author  has  continued  the  investigations  of  Smith  and 
Bradbury  (Abstr.,  1892,  241),  in  the  hopes  of  finding  a  good  method 
for  the  separation  of  molybdic  and  tungstic  acids.  Pure  sodium 
molybdate,  ]Sra2Mo04  +  2H2O,  was  used  in  the  experiments,  and  the 
corresponding  tungstate ;  the  latter,  however,  was  not  pure,  but  con- 
tained silica,  ferric  iron,  and  molybdates.  It  was  found  best  not  to 
prepare  more  than  250  c.c.  of  the  tungstate  solution,  as  it  gradually 
attacks  glass,  and  a  sediment  resembliug  silica  is  deposited.  Experi- 
ments made  with  sodium  tungstate  and  manganese  sulphate  showed 
that  tungstic  acid  cannot  be  quantitatively  precipitated  from  its  salts 
by  means  of  manganese  salts. 

Uranium  acetate  does  not  precipitate  tungstic  acid  from  its  salts, 
but  both  uranyl  nitrate  and  chloride  precipitate  the  acid  completely 
in  the  form  of  uranium  tungstate,  the  precipitation  also  takes  place 
in  the  presence  of  ammonium  salts  and  alcohol.  With  a  little  care 
tungstic  acid  may  be  estimated  voluraetrically  by  means  of  uranyl 
nitrate  solution,  if  potassium  ferrocyanide  is  used  as  an  indicator. 

Sodium  molybdate  gives  no  precipitate  with  uranium  acetate  ;  with 
the  nitrate,  it  yields  a  precipitate  which  almost  completely  dissolves 
on  stirring.  Uranyl  chloride  also  gives  a  precipitate  which  redis- 
solves  on  stiiTing ;  on  standing,  however,  a  pale  lemon-yellow 
precipitate  is  formed,  which  goes  into  solution  on  boiling.  On  the 
addition  of  an  excess  of  uranyl  chloride  to  the  cold  molybdate  solu- 
tion, a  similar  yellow  precipitate  is  obtained  ;  it  does  not  redissolve, 
but,  when  heated  for  an  hour,  grows  denser,  and  gradually  becomes 
crystalline.  The  crystals  are  insoluble  in  water,  and  after  drying  at 
128°  have  the  composition  Ur02!Mo04.  The  author  has  found  it 
impossible  to  effect  a  complete  separation  between  tungstic  and 
molybdic  acid  by  means  of  uranium  salts. 

Sodium  molybdate  solution  gives  a  precipitate  with  cerium  salts, 
but  the  amount  of  cerium  molybdate  thus  obtained  is  not  theoretical, 
as  part  remains  in  solution,  the  addition  of  alcohol  completes  the 
precipitation,  but  is  also  liable  to  throw  down  other  cerium  salts  which 
may  be  in  solution.  Sodium  tungstate  behaves  in  a  very  similar 
manner  with  cerium  salts. 

Tungstates  of  neodymium  and  of  praseodymium  were  obtained  by 
treating  the  sodium  salts  with  neodymium  and  praseodymium  chloride 
respectively.  They  form  gelatinous  precipitates,  which  are  very  diffi- 
cult to  filter  and  wash,  as  they  show  a  strong  tendency  to  pass  through 
the  pores  of  the  filter  paper.     The  molybdates  when  heated  gradually 
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become  granular,  and  are  then  more  easily  filtered.  Neodjmium 
tnngstate  has  a  vevj  pale  rose  tint  before  ignition,  which  changes  to 
lavender  colonr  after  ignition.  Praseodymium  tungstate  has  a  decided 
greenish-yellow  tint  both  before  and  after  ignition.  The  colours  of  the 
molybdates  are  similar  to  those  of  the  tungstates,  but  deeper  in  tint. 
With  the  praseodymium  salts,  the  solubility  increases  with  a  rise  in 
temperature,  but  with  neodymium  tungstate,  the  solubility  decreases 
as  the  temperature  rises.     Details  as  to  analyses  are  given. 

The  precipitation  of  both  molybdic  and  tungstic  acids  by  neodymium 
chloride  is  practically  quantitative,  whereas  that  of  molybdic  acid 
with  praseodymium  chloride  is  not. 

Sodium  tungstate  solution  yields  with  lanthanum  chloride,  in  the 
presence  of  alcohol,  a  precipitate,  which,  on  drying,  has  a  delicate 
blue  colour.  J.  J.  S. 

Zirconium  Sulphite.  By  Frank  P.  Venable  and  Charles 
Baskerville  (J.Amer.  Chem.  Soc.^  1895,17,  448 — 453). — The  authors 
have  not  succeeded — except  in  one  case — in  obtaining  any  zirconium 
sulphite  corresponding  with  the  acid,  or  normal,  salts,  only  indefinite 
compounds  or  mixtures  of  the  sulphite  with  the  hydroxide  have  been 
prepared.  A  2J  per  cent,  solution  of  the  pure  chloride,  neutralised 
with  ammonia  and  then  saturated  with  sulphurous  anhydride,  yields 
a  white  precipitate,  which,  after  a  time,  redissolves ;  if  the  clear  solu- 
tion thus  obtained  be  diluted  with  several  times  its  volume  of  water 
and  then  boiled,  a  heavy,  white  precipitate  is  produced.  When  dried 
and  powdered,  it  resembles  finely  divided  silica ;  the  ratio  of  zirconium 
to  sulphurous  anhydride  was  2:1. 

Freshly  prepared  zirconium  hydroxide  was  also  treated  with  a  con- 
centrated solution  of  sulphurous  anhydride  and  kept  for  three  months, 
with  occasional  shaking,  a  layer  of  gelatinous  hydroxide  was  depo- 
sited on  the  bottom  of  the  vessel,  and  upon  this  a  white,  finely 
divided  substance  formed. 

The  white  layer  was  analysed,  and  the  ratio  of  zirconium  to 
sulphurous  anhydride  was  found  to  be  2*2  :  1. 

The  supernatant  liquor  was  found  to  contain  zirconium,  and  when 
evaporated  over  sulphuric  acid,  gave  a  small  quantity  of  hard, 
white  nodular  crystals,  in  appearance  resembling  zirconium  sulphate. 
The  results  of  analysis  proved  them  to  be  a  hydrated  sulphite, 
Zr(  803)2  +  7H2O. 

The  precipitate  obtained  by  boiling  a  solution  of  the  chloride  with 
a  solution  of  sodium  sulphite  was  also  analysed.  The  ratio  of  zir- 
conium to  sulphurous  anhydride  was  found  to  be  4 : 1,  No  definite 
thiosnlphate  could  be  obtained  by  treating  the  chloride  with  sodium 
thiosulphate  under  varying  conditions.  J.  J.  S. 

Action  of  Air  and  Nitric  Peroxide  on  some  Halogen  Bismuth 
Compounds.  By  V.  Thomas  (Gompt.  rend.,  1896,  122,  1060— 
1062). — When  heated  gently  in  nitric  peroxide,  bismuth  tribromide 
is  converted  into  small,  very  brilliant,  white  lamellae  of  the  oxy- 
bromide  BiOBr.  No  further  loss  of  bromine  takes  place,  even  at  a 
high  temperature.  If  heated  strongly  in  air,  however,  it  loses 
bromine,    and    is   only  Tery  imperfectly  converted    into    the   oxide 
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When  the  tribromide  is  heated  with  free  exposure  to  air,  the  greater 
part  volatilises,  and  the  residue  consists  of  the  oxjbromide.  The 
triiodide,  when  heated  in  nitric  peroxide,  is  first  converted  into  the 
oxyiodide,  and  subsequently  into  the  oxide,  and  the  same  products 
are  formed. 

Bismuth  dichloride,  obtained  by  the  action  of  chlorine  on  the  metal, 
is  a  black,  crystalline  mass,  which  is  converted  into  the  oxychloride 
by  nitric  peroxide  in  the  cold,  although  a  gentle  heat  accelerates 
the  reaction.  When  heated  in  presence  of  air,  a  large  part  of  the 
dichloride  volatilises,  but  the  residue  has  the  composition  and  pro- 
perties of  the  oxychloride,  BiOCl.     (Compare  Abstr.,  1895,  ii,  495.) 

C.  H.  B. 

Precipitation  of  the  Sulphides  of  Platinum :  Colloidal  Platinic 
Sulphide.  By  Ubaldo  Antony  and  Adolfo  Lucchesi  (Gazzetta, 
1896,  26,  i,  211— 218).— The  whole  of  the  metal  is  precipitated 
from  a  3  per  cent,  aqueous  solution  of  hydrogen  platinochloride  by 
hydrogen  sulphide  at  90°  as  pure  platinic  sulphide,  PtS2;  for  ana- 
lytical purposes,  the  precipitate  should  be  collected  and  washed  in 
an  atmosphere  of  hydrogen  sulphide,  and  dried  in  nitrogen  at  70 — 
80°.  The  sulphur  cannot  be  estimated  by  the  authors'  modification 
of  Carius's  method  (Abstr.,  1890,  1216),  owing  to  the  formation  of 
barium  platinochloride,  which  is  not  easily  separated  from  the 
barium  sulphate,  nor  by  treatment  with  chlorine  and  bromine,  for 
then  halogen  compounds  of  platinum  volatilise,  as  in  the  case  of 
iridium  (Abstr.,  1893,  ii,  379). 

At  ordinary  temperatures  (15 — 18°)  a  mixed  yellow  and  brown 
precipitate  is  slowly  thrown  down  by  hydrogen  sulphide  from  the 
hydrogen  platinochloride  solution,  and  the  supernatant  liquid  remains 
red ;  the  mixed  precipitate  continually  loses  hydrogen  sulphide  on 
heating,  and  ultimately  yields  platinic  sulphide  at  200°.  The  brown 
and  yellow  precipitates  are  possibly  platinic  hydrosulphides. 

The  reddish  mother  liquor  contains  colloidal  platinic  sulphide,  which 
is  slowly  deposited  even  at  0°.  A  0"5  per  cent,  aqueous  solution  of 
hydrogen  platinochloride  gives  no  precipitate  at  15 — 18°  with  hydro- 
gen sulphide,  but  only  a  red-brown  coloration ;  no  precipitate  is 
obtained  on  boiling,  but  on  adding  hydrochloric  acid,  the  solution 
deposits  platinic  sulphide,  and  becomes  decolorised.  The  precipitation 
of  platinic  sulphide  from  the  more  concentrated  solution  at  15 — 18° 
thus  seems  due  to  the  action  of  the  liberated  hydrochloric  acid. 

W.  J.   P. 


Mineralogical   Chemistry. 


Hyacinth  (Quartz)  in  Gypsum,  near  Jena.  By  E.  Zschimmer 
(Tsch.  Min.  Mitth.,  1896,  15,  457— 465).— Small,  red,  doubly-termi- 
nated crystals  of  quartz  occur  with  small  crystals  of  dolomite  in 
gypsum  bands  in  the  Trias  beds  near  Jena  ;  they  enclose  gypsum,  and 
probably  also   anhydrite.      Experiments    show  that    silica   is   fairly 
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soluble  in  a  solution  of  magnesium  hydrogen  carbonate  (10  litres 
containing  1'3342  gram  Si02,  and  15*191  grams  MgCOa)i  and  that, 
when  calcium  sulphate  is  added  to  this  solution,  about  35  per  cent, 
of  the  silica  is  deposited.  The  origin  of  the  quartz  crystals  in  the 
gypsum  is  therefore  attributed  to  the  action  of  such  a  solution  on 
beds  of  anhydrite.  L.  J.  S. 

A  new  Cobalt  Mineral.  By  Pablo  Martens  (Ades  Soc.  8ci., 
Chili,  1895,  5,  87 — 88). — The  mineral  is  black  and  amorphous  ;  streak, 
black ;  fracture,  conchoidal ;  sp.  gr.,  3'39 ;  H  =  35.  With  hydro- 
chloric acid  it  gives  off  chlorine ;  over  sulphuric  acid  some  water  is 
lost.     Analysis  gave 

H2O  H2O 

Co.  Cu.  SiOs.      FecOa.       (hygroscopic),    (combined).       O  [diff.]. 

46-76     12-65      1-76      0-29  4-92  14*08  [19-54] 

This  agrees  with  CuO,2CoO,Co203  +  4H2O.  The  exact  locality  is 
not  known,  but  is  probably  in  the  north  of  Chili.  The  mineral  is 
named  Schulzenite,  after  J.  Schnlze,  in  whose  collection  it  w^as  found. 

L.  J.  S. 

Formation  of  Tin  Veins.  By  Ferdinaxd  Gautier  (Actes  Soc. 
8ci.,  Chili,  1895,  5,  82 — 84). — From  the  non-occurrence  of  minerals 
containing  fluorine  in  the  cassiterite  veins  of  some  districts  of  Bolivia, 
the  author  supposes  the  tin  dioxide  to  have  been  formed  by  the  inter- 
action of  water  vapour  and  tin  chloride.  The  cassiterite  of  another 
Bolivian  locality  shows  impressions  of  quartz  crystals ;  this  seems  to 
imply  that  there  has  here  been  interaction  between  water  vapour  and 
tin  fluoride,  the  quartz  being  acted  on  by  the  hydrogen  fluoride  formed, 
and  removed  as  silicon  fluoride  ;  minerals  containing  fluorine  are, 
however,  in  this  case  also  absent.  L.  J.  S. 

Origin  of  Nitrates  in  Griqualand  West.  By  R.  Marloth 
(Trans.  S.  African  Phil.  Soc,  1896,  8,  113— 118).— Under  cliffs  and 
in  caves  in  the  Asbestos  Mountains  and  the  Doornbergen  of  S.  Africa, 
there  are  deposits  of  nitrates,  which  have  their  origin  in  the  nitrifica- 
tion (by  microbes)  of  animal  refuse,  principally  the  faeces  of  rock 
rabbits  ;  the  potassium  has  partly  been  supplied  by  the  animal  matter, 
and  partly  derived  from  the  associated  rocks.  The  deposits  contain 
calcium  sulphate,  indicating  that  the  potassium  nitrate  has  been 
formed  by  the  interaction  of  calcium  nitrate  and  potassium  sulphate. 

L.  J.  S. 

Aluminium  and  Potassium  Phosphates.  By  Adolphe  Carnot 
(Ann.  des  Mines,  1895,  [9],  8,  311 — 320). — An  analysis  of  a  specimen 
of  "  minervite,"  from  Uept.  Herault,  very  similar  in  appearance  to 
the  aluminium  and  potassium  phosphate  from  the  cavern  of  Tour- 
Combes,  Oran  (this  vol.,  ii,  34),  gave  the  following  results,  which  are 
almost  the  same  as  those  obtained  for  the  mineral  from  the  latter 
locality,  but  which  differ,  especially  in  the  presence  of  potassium, 
from  those  shown  in  Gautier's  analysis  of  the  minervite  of  Herault 
(Abstr.,  1893,  ii,  419,  577).  The  author,  therefore,  considers  minervite, 
not  as  a  hydrated  phosphate  of  aluminium  alone,  but  of  aluminium 
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and  potassium,  in  which  part  of  the  aluminium  is  replaced  by  iron, 
and  part  of  the  potassium  by  ammonium,  calcium,  and  magnesium. 

H2O 
P2O5.        AI2O3.      resOa.      KoO.        CaO.        MgO.       NH4.        (at  ISO*"). 
37-28      18-59      0'83      8-28       1-40      0-33      0-52        23*70 

Loss  from 
180°  to  redness.  Sand,  &c.  F,C1,S03.  Total. 

4-50  4-35  traces  99-78 

Formula,  P^Oj  +  0-70(Al,Fe)2O3  +  0-25(K2,Am2,Ca,Mg)2O2  + 
5-4OH2O.  This  is  nearly  the  composition  of  a  mixture  of  Al203,P205, 
with  mono-  and  di-basic  phosphates  of  the  other  bases. 

L.  J.  S. 

Thaumasite.  By  F^lix  Pisani  \Bull.  Soc.  fran.  Min.,  1896,  19, 
85 — 87). — The  thaumasite  from  Paterson,  New  Jersey,  recently 
described  by  Penfield  and  Pratt  (this  vol.,  ii,  367),  has  been  analysed, 
the  more  crystalline  portion  being  used. 

SiOg.        CO2.  SO3.  CaO.  H2O.       AiPa.Fe.Oa.       Total. 

895      8-25       12-60      27-30      43*70  030  lOl'lO 

This  gives  the  formula  2CaO,2(Si02,C02)  4-  CaO,S03  -H  I6H2O, 
there  being  here  slightly  less  silica,  and  slightly  more  carbonic 
anhydride  and  water  than  in  the  Swedish  mineral.  Dilute  hydro- 
chloric acid  easily  decomposes  it,  and  water  dissolves  out  traces  of 
calcium  sulphate.  There  is  practically  no  loss  at  100°.  Under  the 
microscope,  the  mineral  appears  homogeneous,  and  to  be  monosym- 
metric;  it  is  to  be  considered  as  a  definite  species.  L.  J.  S. 

Pickeringite  from  New  South  Wales.  By  George  W.  Card 
{Records  Geol.  Survey,  N.S.W.,  1896,  5,  6 — 14). — Pickeringite,  as 
aggregates  of  delicate  silky  fibres,  gave  analysis  I  (by  J.  C.  H. 
Mingaye)  for  material  from  Capertee,  and  II  (by  White)  for  material 
from  the  Shoalhaven  district. 


A1203. 

MgO. 

K2O. 

NasO. 

SO3. 

Insol. 

Water  [diff.]. 

I.     714 

9-03 

0-32 

0-53 

35-68 

1-51 

[45-79] 

II.  10-91 

4-68 

1-06 

trace 

38-14 

1-74 

[42-37^ 

In  II,  the  percentage  of  magnesia  is  normal,  but  in  I  it  is  unusually 
high  (compare  this  vol.,  ii,  251).  It  seems  likely  that  many  of  the 
magnesium  alums,  which  have  been  described  under  various  names, 
are  not  homogeneous. 

Various  minerals  and  rocks  from  New  South  Wales  are  shortly 
described  in  the  paper.  L.  J.  S. 

A  Blue  Mineral,  supposed  to  be  Ultramarine,  from  New 
Mexico.  By  R.  L.  Packard  (Proc.  U.S.  National  Museum,  1895,  17, 
19 — 20). — A  blue,  earthy  mineral,  which,  when  first  found,  was 
supposed  to  be  ultramarine,  occurs  as  irregular  veins  in  the  lime- 
stone carrying  the  silver  ore  at  Chloride  Flat,  near  Silver  City,  New 
Mexico.      The  material,  after  being  purified  as  far  as  possible  by 
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hydrochloric  acid  and  sodium  carbonate  solution,  gave  the  following 
results  on  analysis. 

Ignition.        SiO^.         MgO.        FeO.      AI2O3.      KoO.       Na^O.       Total. 
6-47        62-43      28-53      0-99      0-25      0-14      0-16      98-97 

Chemically  it  is,  therefore,  like  talc,  but  it  differs  from  the  latter  in 
physical  properties.  L.  J.  S. 

Synthesis  of  Topaz.  By  Alfred  Reich  (Monatsh.,  1896,  17, 
149 — 171). — The  contradictory  results  obtained  by  Daubree  and 
St.  Claire  Deville  have  led  the  author  to  again  attempt  the  prepara- 
tion of  fluorine  compounds  by  the  action  of  silicon  fluoride  on  alu- 
m.inium  silicate. 

Amorphous  aluminium  silicate,  having  approximately  the  compo- 
sition AlaSiOs,  was  obtained  by  adding  aluminium  sulphate  solution 
to  a  solution  of  sodium  silicate  and  caustic  soda,  the  precipitate 
being  subsequently  washed  by  decantation  and  dialysis  ;  this,  after 
calcination,  was  heated  to  bright  redness  in  a  current  of  carefully 
dried  silicon  fluoride.  The  silicate  increased  in  weight  by  42*4 — 43-1 
per  cent.,  and  the  product  consisted  of  indefinite,  doubly  refracting, 
seemingly  rhombic  crystals,  which  gave  on  analysis,  in  parts  per 
cent.,  SiOa,  42-24— 4246;  AI2O3,  44-54— 45*17,  and  F2,  22-06. 

A  crystalline  aluminium  silicate,  made  by  a  modification  of 
Fremy  and  Feil's  process  (Abstr.,  1878,  203),  consisted  of  a  mixture 
of  corundum  with  andalusite  or  sillimanite  ;  the  various  preparations 
made  contained  in  parts  per  cent.,  SiOa,  5 — 24 ;  and  AI2O3,  75 — 95, 
but  all,  when  heated  in  silicon  fluoride,  increased  by  33 — 38  per 
cent,  in  weight,  yielding  products,  which  gave  on  analysis,  Si02, 
31-70—33-04;  AI2O3,  55-01— 57-03;  and  F2,  18-17-20*09,  or,  approxi- 
mately,  Al2SiF204.  The  numbers  are  so  nearly  identical  with  those 
given  by  topaz  that  the  substance  must  be  considered  as  artificial 
topaz.  The  few  crystallographic  measurements  possible  with  the 
artificial  crystals  also  agree  very  closely  with  those  of  the  mineral. 
On  strongly  heating  the  artificial  crystals,  a  product  of  the  per- 
centage composition  Si02,  29*56,  and  AI2O3,  67-95,  results;  these 
numbers  are  practically  identical  with  those  given  by  the  product  of 
heating  natural  topaz.  Silicon  fluoride  cannot  be  the  only  substance 
driven  off  by  heat,  aluminium  fluoride  or  fluorine  must  also  be  vola- 
tilised. 

The  author  has  not  succeeded  in  obtaining  concordant  results  with 
Jannasch's  method  (Abstr.,  1895,  ii,  460)  of  analysing  silicates  con- 
taining fluorine,  and  recommends  the  following  process.  A  mixture 
of  4 — 6  parts  of  sodium  hydroxide  with  one  of  the  silicate  is  fused  in 
a  silver  crucible  for  10 — 15  minutes  ;  the  product  is  then  dissolved 
in  water  and  precipitated  by  carbonic  anhydride.  The  liquid  is 
evaporated  to  a  small  bulk  with  ammonium  carbonate,  and  three  or 
four  successive  quantities  of  ammonium  carbonate  added  and  evapo- 
rated off.  Warm  water  is  then  added,  and  the  precipitate  filtered  on 
a  platinum  funnel  and  washed  with  ammonium  carbonate  solution  ; 
the  precipitate  contains  all  the  alumina  and  silica,  and  a  little  silver, 
which  are  separated,  and  the  former  two  constituents  estimated  in 
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the  usual  way.  The  filtrate  is  evaporated  to  drive  off  amTnonium 
carbonate,  acidified  with  acetic  acid,  rendered  alkaline  with  lime 
water,  evaporated  to  dryness,  the  residue  taken  up  with  water,  and  the 
solution  filtered.  The  precipitate  is  lightly  calcined  and  treated  with 
dilute  acetic  acid  ;  the  calcium  fluoride  is  weighed  as  such,  then  treated 
with  sulphuric  acid,  and  weighed  as  calcium  sulphate  as  a  control. 

W.  J.  P. 
[Phillipsite  from  Wingendorf,  Prussian  Silesia.]  By  P. 
Krusch  (Jahrb.  k.  Preuss.  Geol.  Landesanst.  and  Bergakad.,  1895,  15, 
(189i),  312— 314).— In  a  description  (p.  279—324)  of  the  basalts 
occurring  between  Neisse  and  the  River  Queiss,  Prussian  Silesia,  an 
analysis  (by  Kliiss)  is  given  of  phillipsite  from  the  basalt  of  Wingen- 
dorf, near  Lauban.  The  rock  here  is  especially  rich  in  zeolites  ; 
phillipsite  occurs  as  water- clear,  twinned  crystals. 

H.O  '        HoO  H2O 

ALO3.      CaO.      KoO.     Na.>0.       (at  100°).  (at  200°).  (on  ignition).  SiOs  [diff.]. 

19-92     4-74    6-34     172        386        644  637  50-61 

L.  J.  S. 

Felspars  of  Igneous  Rocks.  By  Feedinaj^^d  Pouqu^  (Zeits. 
Kryst.  Min.,  1896,  26,  300—316  ;  from  Bull.  Soc.fran.  Min.,  1894, 17, 
283 — 611).  — Optical  and  chemical  determinations,  both  made  on  the 
same  material,  are  given  of  numerous  felspars  from  various  rocks ; 
the  former  include  the  extinctions  in  sections  perpendicular  to  a  and 
f,  and  on  c(OOl)  and  6(010),  the  optic  axial  angle,  the  indices  of 
refraction,  &c.  The  following  analyses  of  homogeneous  material, 
separated  by  means  of  methylenic  iodide,  are  given:  I,  anortliite 
from  Etna ;  II — IV,  labradorite-bytownite  from  the  Azores ;  V,  do. 
from  Besseyre,  Haute- Loire  ;  VI — VIII,  labradorite  from  the  Azores  ; 
IX,  andesine  from  Chenavary,  Ardeche ;  X — XI,  do.  from  Arcuentu, 
Sardinia  ;    XII,    oligoclase-andesine    from    Alagnon,    Haute- Loire  ; 


SiOo. 

AI2O3. 

CaO. 

]S"aoO. 

K2O. 

MgO. 

Fe-Pa. 

Total. 

Sp.  gr. 

I... 

44 -i 

37-8 

18-6 

0-9 

— 

— 

trace 

100-4 

2-748 

II... 

53-4 

29-4 

12-5 

4-8 

0-2 

— 

— 

100 '3 

2-710 

III... 

54-2 

30-3 

11-8 

3-9 

0-2 

— 

— 

100  -4 

2-705 

IV... 

53-3 

30-1 

11-4 

5-1 

0-1 

0-1 

trace 

100  1 

2-705 

V... 

54-5 

29-8 

11-4 

4-5 

0-3 

— 

— 

100-5 

2-698 

TI... 

55-4 

29-4 

9-7 

5-7 

— 

0-2 

0-5 

100-9 

2-695 

VII... 

55-9 

29-3 

9-7 

5  0 

0-3 

— 

— 

100-2 

2-698 

VIII... 

54-9 

29-3 

10-25 

5-35 

0-07 

0-06 

0-6 

100-53 

2-696 

IX... 

58-65 

26-50 

8-41 

6-09 

0-37 

— 

— 

100-02{r««?- 

X... 

62-65 

24-19 

6-28 

6-48 

1-24 



. 

100  -74 



XI... 

63-80 

23-43 

6-26 

5-58 

1-44 

— 

— 

100  -51 

— 

XII... 

62-4 

22-8 

7-00 

8-4 

0-5 

— 

— 

101-1 

2-612 

XIII . . . 

64-32 

23-05 

3-90 

8-50 

0-54 





100-31 

2  'CA2 

XIV... 

68-2 

19-0 

— 

13-5 





— 

100-7 

2-624 

XV... 

67-9 

39-4 

2-4 

10-9 

0-3 

— 

— 

100-9 

2-592 

XVI  ... 

67-7 

19-7 

0-7 

11-1 

1-7 

— 

— 

100-9 

2-597 

XVII... 

67-8 

20  0 

0-6 

10-5 

1-3 

— 

— 

100-2 

2-608 

"CVIIE... 

67 -C7 

19-45 

0-47 

9-21 

3-95 

— 

— 

100  -75 

2-572 

XIX... 

68-3 

19-5 

trace 

7-1 

5-7 





100-6 

2-585 

XX... 

66-9 

19-8 

1-3 

7-6 

4-5 





100-1 

2-567 

XXI... 

68-0 

20-1 

0-6 

10-1 

1-2 

— 

— 

100-0 

— 
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XIII,  oligoclase  from  Mexico  ? ;  XIV,  albite  from  Modane,  Savoy  ; 
XV,  albite  from  Albepeyre,  Haute-Loire  ;  XVI — XVJII,  aiiortho- 
clase  from  the  Azores;  XIX,  do.  from  Sardinia;  XX,  do.  from 
Mont  Dore ;  XXI,  do.  from  Liberte,  Haute-Loire. 

The  author  is  led  to  the  conclusion  that  the  rock-forming  anorthic 
felspars  are  represented  by  the  following  types  of  definite  composi- 
tion, between  which  there  are  no  intermediate  members,  but  which 
may  intergrow  with  one  another  ;  this  is  opposed  to  Tschermak's 
theory  of  a  mixed  series.  Several  of  these  types  usually  occur 
together  in  the  same  rock,  the  later  ones  being  the  more  acid. 


Anorthite 

Bytownite. 

Labradorite-bytownite  . 

Labradorite 

Andesiue 

Andesine-oligoclase .... 

Oligoclase 

Oligodase-albite 

Albite 

Anorthoclase 

Mierocline-anorthoclase 
Mieroeline    


Sp.  gr. 


2-745 
2-725 
2-705 
2-696 
2-675 
2-654 
2-6J5 
2-640 
2-610 
2-580 
2-570 


2-560 


SiOa 
per 

cent. 


44 


54 
55 
58 
62 
64 
65 
68 
68 

65-5 


27. 


77°   30' 


77 

77 

88 

86 

88 

88     30 

77 

45 

60 

88 


Extinction  on 


c(OOl). 


36°   30' 


-11 

-  5 

-  2 
_  2 

+  2 
+  2 
+  4 
+   2 


30 
30 


30 


+  15     30 


J  (010). 


41°  30' 


-25 

-20 
-10 
-  4 
+  8 
+  10 
+  19 
+   9 


30 
30 


30 


^Na 


1-582 


1-563 
1-558 
1-553 

1-542 

1-534 
1-528 

1-526 


The  following  analyses  are  also  given :  I,  yellow-brown  horn- 
blende from  biotite-hornblende-andesite  from  Lioran  ;  II,  biotite 
from  biotite-obsidian  from  the  Plomb  du  Cantal. 


SiOn.      AI2O3.     FesOg.    FeO.       MgO.       CaO.      Na^O. 

KoO.     Total. 

T.  41-3       15-6       11-5       3-2       13-5       131       14 

0-3       99-9 

II.  43-4      20-4        9-1       —        17-1         1-7       02 

8-6     100-5 

L.  J.  S. 

Mica-syenite  from  Rothschdnterg,   Saxony. 

By   J.  M.  C 

Henderson  (Zeits.  deuisch.  geoL  Ges.,  1895,  47,  534 — 547). — A  dyke 
rock  containing  orthoclase,  plagioclase,  biotite,  muscovite,  quartz, 
magnetite,  apatite,  calcite,  and  pyrites  from  Rothschouberg,  near 
Deutscbenbora,  in  the  Kingdom  of  Saxony,  gave  analysis  I ;  the 
structure  is  panidiomorphic-granular,  so  that  the  rock  is  called  a 
mica-syenite  rather  than  a  lamprophyre.  Analysis  II  is  of  the 
felspar  of  sp.  gr.  2-62 — 2*63 ;  although  apparently  fresh,  it  is  kao- 
linised,  as  is  seen  under  the  microscope  and  by  the  water  in  the 
analysis. 

II2O.   COo.      S.      Total. 
0-45  2-14  0-95  100-97 
1-80  0-25    —      99-81 
L.  J.   S. 


SiOs.    AI2O3.    FesOs. 

CaO. 

MgO. 

KoO. 

Na.O. 

I.  57-63  16-47    5-37 

5-25 

4-44 

3-12 

5-15 

11.  66-67  16-81    0-97 

2-06 

0-54 

4-82 

5-89 
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[Analyses  of  Sericite,  Augite,  and  Waters  from  Bohemia.] 

By  J.  E.  HiBSCH  {TscJi.  Min.  Mitth.,  1895,  15,  201— 290).— In  a 
paper  explanatory  of  the  geological  map  of  the  Bohemian  Mittel- 
gebirge  are  given  several  analyses  of  rocks,  together  with  the  follow- 
ing of  minerals  and  waters.  I  is  the  mean  of  two  analyses  of  sericite 
from  a  sericite-albite-gneiss,  near  Tetschen.  II  (by  R.  Pfohl)  is  of 
augite  from  a  leucite-tephrite  containing  nepheline  from  Falkenberg ; 
sp. 


gr.,  3-37. 

SiOa. 

I.  47-85 

II.  45-67 

TiOo. 
0-62 

AI2O3. 

35-86 

9-04 

Na^O. 

I.  0  54 

II.  1-25 

FesOj. 
312 
7-46 

HoO. 
0-5^ 
0-31 

FeO.       CaO. 

—        0-55 

2-00     21-78 

Total. 
101-24 

100-78 

MgO. 

0-25 

12-09 

K2O. 

8-56 
0-56 

Water  from  a  spring  near  Liebwerd,  east  of  Tetschen,  gave  HE  in 
100,000  parts  ;  from  a  spring  near  Gomplitz,  lY  ;  both  analyses  by 
F.  Ullik. 

CaO.       MgO.       K2O.       Na«0.        AlA.Fe.Pa.         CI.  SO3. 

III.  5-05       1-28      0-37       2-03  0-18  0-64      0-82 

IV.  14-67      2-33      0-28      093  026  0-71       021 

SiOa.         NH3.         N2O5.        Eeduced  E:Mn04.         CO,,. 

III.  4-50       trace       trace  012  6-3'5 

IV.  1-65       trace       trace  027  199 

L.  J.  S. 

Serpentine  after  Amphibolite.  By  John  B.  Jaquet  {Records 
Geol.  Survey,  N.S.W.^  1896,  5,  18 — 25). — A  description  is  given  of 
the  intrusive  and  metamorphic  rocks  of  Berthong,  Co.  Bland, 
N.S.W.  ;  the  ultrabasic  rocks  include  an  amphibolite,  which  consists 
of  hornblende,  with  a  little  magnetite  and,  rarely,  chromite ;  this 
has  been  altered  in  places  to  serpentine,  as  is  seen  by  the  intimate 
association  of  the  two  rocks,  and  by  the  microscopical  examination. 
The  serpentine,  which  contains  magnetite  and  chromite,  gave  analy- 
sis I,  and  the  adjacent  amphibolite,  analysis  II  (by  J.  C.  H.  Mingaye). 
The  alteration  has  been  accompanied  by  a  removal  of  alumina  and 
silica. 

SiOs.       AI2O3.     FeaOg.    FeO.     MnO.     CrgOg.    (Co,Ni)0.     CaO.       MgO. 

I.  40-80       2-54     6-20    0-48     trace     029       0-25  —       32-82 

II.  49-30     10-42     2-20     3-83       —       trace      trace      11*82     1936 

HoO  H2O 

NajO.         K2O.      (at  110°).  (combined).     Total.         Sp.  gr. 

I.  0-27  —  2-87         10-11         99-63        2-52 

II.  1-14        0-50        0-26  0-79        99-62        3-00 

L.  J.  S. 

A  Mineral  Spring  at  Bungonia.     By  J.  Milne  Curkan  (Jour. 

and  Proc.  Boy.   Soc,  N.S.W.,  1894,  28,   54— 59).— Analysis  of  the 

water  of  a  spring  at  Bungonia,  New  South  Wales,  gave  the  following 

results  in  grains   per   gallon:     SiOa,  1*47 ;    FeO,  019 ;  CaO,  3500; 


PHYSIOLOGICAL  CHEMISTRY. 


535 


MgO,  5-18;  Na^O,  5-53;  K^O,  4-27;  CI,  5-88;  SO3,  I'lG  ;  CO2  (com- 
bined), 34-86;  H2O  (combined),  1075  =  total  solids,  104-29  (less 
oxygen  for  CI  =  103-04). 

Carbonic  anhydride  is  given  off  by  the  water  with  deposition  of  a 
tufa,  either  porous  or  compact  and  crystalline,  which  gave  on  analysis, 

Insol.  in  HCl. 
Organic  matter.        SiO.j.       ' v '      CaCOa.     MgCOj.     ^ , ' 

7-9  3-6  0-9  79-4        2-3  1-0 


H2O  (combined).     Total.  Sp.  gr. 

4-9  100-0  2-58 


L.  J.  S. 


I 


The  new  hot  Springs  of  .ffidipsos  and  Gialtra.  By  Anastasius 
K.  Dambergis  {Tscli.  Min.  Mitth.,  1896,  15,  385— 393).— During  the 
Locris  (Greece)  earthquakes  of  April,  1894,  more  than  one  hundred 
new  hot  springs  were  started  at  -^dipsos  and  Gialtra,  whilst  the  old 
ones  were  affected  as  regards  quantity  of  water  and  temperature,  there 
being  an  increase  in  most  cases.  The  new  springs  are  of  the  same 
nature  as  the  old  ones,  the  temperature  varying  from  32°  to  82°  ; 
determinations  of  the  total  solids,  chlorine,  and  carbonic  anhydride 
(in  grams  per  litre)  are  given  for  several  springs,  the  extremes  of 
which  are  given  below,  and  compared  with  the  extremes  obtained 
for  the  old  springs  in  1889  (Abstr.,  1892,  i,  418)  and  1894.  The 
vapour  of  many  of  the  new  springs  smells  of  hydrogen  sulphide,  as 
does  that  of  the  old  springs  ;  only  in  one  case  was  there  a  determin- 
able amount  of  hydrogen  sulphide,  however,  namely,  21-7  c,c.  in  a 
litre  of  water. 


New  springs  of  ^Edipsos  . . . 

„  „  G-ialtra 

Old  springs  of  ^dipsos  ( 1889) 

„         »  »        (May, 

1894) 


Total  solids. 


19  -188—37  -327 
37-505-39-149 
22  -958—33  -355 
29-580— 39-707 


Chlorine. 


12  -699—21  -300 
18-083—19-380 

13  119—19 -230 
15-655— 19-241 


Carbonic 
anhydride. 


0  -601—0  -698 
0-656—0-692 
0-561—0-673 


L.   J.   S. 


Physiological    Chemistry 


Influence  of  Fat  and  Starch  on  Metabolism.  By  A.  Wickk 
and  Hugo  Weiske  (ZeiLphysiol  Chem.,  1896,  22,  i;^7— 152).— In  this 
second  series  of  experiments,,  the  same  two  sheep  were  employed  as 
on  a  previous  occasion  (Abstr.,  1895,  ii,  516). 

The  daily  diet  was  800  grams  of  air-dried  hay  and  200  grams  of 
linseed ;  this  was  continued  for  eight  days,  the  urine  and  faeces  being 
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examined  every  day.  Daring  a  second  period,  in  addition,  146  4 
grams  of  starch,  and  during  a  third  period  an  equivalent  quantity 
(in  beat  value,  60  grams)  of  olive  oil  was  given. 

In  both  cases  the  amount  of  nitrogen  excreted  was  lessened,  but 
this  prote'id  sparing  action  was  much  more  marked  in  the  starch  than 
in  the  fat  periods.  W.  D.  H. 

Nutritive  value  of  Gland- peptone.  By  Alexander  Ellinger 
{Zeit.  Biol,  1896,  33,  190— 218).— Most  previous  observers  have 
stated  that  various  commercial  preparations  of  "peptone"  are  of 
equal  nutritive  value  to  that  of  native  prote'id.  Voit,  however 
(Hermann  s  Handbztch,  6,  121),  did  not  find  this  to  be  the  case  in 
dogs  with  the  form  of  peptone  he  used.  The  different  kinds  of  so- 
called  peptone  used  account  in  some  degree  for  this  difference  in 
result.  The  present  research  was 'also  carried  out  on  dogs.  The 
peptone  chiefly  investigated  was  gland-peptone,  an  antipeptone  of 
low  molecular  weight,  formed  by  the  auto-digestion  of  the  pancreas. 
This,  in  contrast  to  albumin  and  Witte's  peptone  (chiefly  albumoses), 
does  not  maintain  nitrogenous  equilibrium  ;  the  animal  loses  weight, 
and  gets  ill.  It  is  suggested  that  the  intestinal  epithelium  is  not 
able  to  reconvert  such  large  doses  of  peptone  of  low  molecular  weight 
into  albumin,  but  that  some  is  absorbed  as  such,  and  produces  harm- 
ful results.  W.  D.  H. 

Absorption  of  Proteids  in  the  Small  Intestine.  By  Georg 
Friedlander  (Zeit.  Biol.,  1896,  33,  264 — 287). — Physiologists  have 
lately  arrived  at  the  conclusion  that  mere  physical  reasons  will  not 
explain  absorption  in  the  alimentary  canal ;  and  in  special  connection 
with  proteids,  that  their  change  into  peptone  before  absorption  is  not 
absolutely  necessary.  Proteids,  when  in  excess,  ajce  absorbed  un- 
changed, and  appear  in  the  urine.  They  usually  undergo  some  change, 
either  before  or  during  their  passage  through  the  mucous  membrane, 
so  that,  even  if  they  are  not  peptonised,  they  cannot  be  recognised  in 
their  original  form  afterwards.  In  the  present  research,  known 
quantities  of  prote'id  in  solution  were  injected  into  isolated  loops  of 
intestine  a  considerable  distance  from  the  pylorus,  and  their  contents 
were  subsequently  examined,  allowance  being  made  for  any  prote'id 
matter  from  the  intestinal  wall.  In  the  following  table  the  mean 
percentage  of  proteid  absorbed  is  given  for  a  number  of  different 
proteids  used  in  the  experiments. 

Casein 0 

Acid-myosin 0 

Acid-albumin 0 

Egg-albumin  and  serum  albumin 21 

Alkali-albumin 69    • 

Albumoses ,  .  ♦ . . 72 

Peptone 91 

W.  D.  H. 

Molybdic  acid  as  a  Microscopic  Reagent.  By  L.  Heine  (Zeit. 
physiol.  Chem.,  1896,  22,  132— 136).— Lilienfeld  and  Monti's  (Abstr., 
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1893,  ii,  135)  method  for  microchemically  localising  phosphorus  is  not 
regarded  as  trustworthy.  The  reduction,  either  by  pyrogallol  or  by 
stannous  chloride,  as  some  recommend,  occurs  in  structures  and  sub- 
stances which  are  free  from  phosphorus.  W.  D.  H. 

Thymin  from  the  Spermatozoa  of  the  Sturgeon.  By  Albrecht 
C.  L.  M.  L.  KossEL  {Zeit.  physiol.  Chem.,  1896,  22,  188—190).— 
Thymin,  previously  prepared  from  the  nuclei  of  the  thymus,  is  also 
obtainable  as  a  decomposition  product  of  the  nucleic  acid  of  the 
spermatozoa  of  the  sturgeon.  W.  D.  H. 

Hsematoporphyrinuria.  By  Barend  J.  Stokvis  (/.  Pathol,  and 
Bacteriol.,  1896,  4,  155). — The  author  previously  considered  that  the 
hoematoporphyrin  in  normal  urine  and  in  that  of  patients  taking 
salphonal,  was  due  to  the  presence  of  blood  in  the  alimentary  canal 
(Zeit.f.  Med.,  27,  1).  Garrod  and  Hopkins  (this  vol.,  ii,  264) 
doubted  this  explanation,  and  it  is  now  withdrawn,  because  the 
urine  of  rabbits  contains  the  material  when  they  are  feeding  on 
blood- free  food,  and  living  under  conditions  which  exclude  haemor- 
rhages. W.   D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Proteids  and  Carbohydrates  of  Green  Leaves  as  Products  of 
Assimilation.  By  W.  Saposchnikoff  (Bied.  Centr.,  1896,  25,  106 — 
108  ;  from  Bot.  Gentr.,  1895,  62,  246  ;  compare  Abstr.,  1891,  763 ; 
Bied.  Cenir.,  1893,  70,  and  1894,  775).— The  results  of  experiments, 
in  which  cut  leaves  of  Vitis  vinifera  and  V.  lahrusca  were  kept  in  a 
nutritive  solution  and  in  .distilled  water  respectively,  showed  that 
with  plenty  of  nitrate  and  a  moderate  amount  of  light,  there  is  an 
increased  production  of  proteids  with  lessened  formation  of  carbo- 
hydrates, or  the  production  of  carbohydrates  may  be  quite  suppressed. 
Asparagine  cannot  serve  as  a  source  of  nitrogen  for  producing  pro- 
teids in  cut  leaves. 

In  an  atmosphere  rich  in  carbonic  anhydride,  the  production  of 
carbohydrates  is  increased,  even  when  light  is  unfavourable,  but 
there  is  no  increased  production  of  proteids. 

When  entire  plants  are  kept  in  the  dark,  there  is  not  only  a 
migration  of  carbohydrates,  but  also,  although  to  a  less  extent,  of 
proteids  from  the  leaves. 

The  maximum  accumulation  of  difEerent  substances  in  cut  leaves, 
of  which  the  stalks  dipped  in  water  or  nutritive  solutions,  was  as 
follows :  Carbohydrates,  in  the  two  varieties  of  Vitis  =  23 — 29  per 
cent. ;  sugar  =  5*2  percent. ;  starch  =  8  per  cent,  of  the  dry  matter. 
In  leaves  of  Bubus  ccesius  and  fruticosus  the  maximum  for  sugar  was 
found  to  be  between  6  and  7  per  cent.  N.  H.  J.  M. 
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The  Position  of  Arsenic   in   Plant    Production.     By  Julius 

Stoklasa  {Bied.  Centr.,  1896,  25,  353;  from  Chem.  Eep.,  1896,  16). 
— A  number  of  plants,  35  days'  old,  were  treated  with  nutritive 
solutions  containing  (1)  0019  gram  of  arsenious  acid,  (2)  0*023  gram 
and  (3)  023  gram  of  arsenic  acid.  In  solution  (2)  there  was  no 
poisoning;  in  solution  (1)  the  plants  were  killed  in  46  to  90  hours; 
in  solution  (3)  in  24 — 42  days. 

Further  experiments  with  oats  showed  that  arsenic  acid  cannot 
take  the  place  of  phosphoric  acid,  but  that,  in  absence  of  phosphoric 
acid,  it  will  induce  increased  production  of  organic  substance  up  to 
the  flowering  period.  N.  H.  J.  M. 

The  Tannin  of  Fungi.  By  Otto  N"aumann  (Bied.  Gentr.,  1896, 
25,  353 ;  from  Bot.  Gentr.,  1896,  65,  254,  and  Inaug.  Diss.,  Erlangeyi). 
— Fungi  cannot  produce  tannin,  but  *may  take  it  up  and  utilise  it  as 
food  when  decomposed.  Certain  fungi  do  not  absorb  tannin,  and  are 
injured  in  presence  of  excessive  amounts.  Polyporece  contained  0034 
to  0400  per  cent,  of  tannin;  Agaricaceoe,  0041  to  0060  per  cent. 
Parasites  usually  contained  more  tannin  (0*180 — 0*400  per  cent.). 
The  relatively  small  amounts  of  tannin  in  fungi  as  compared  with 
various  plants  confirms  Hartig's  view,  that  in  fungi  the  tannin  is 
chemically  decomposed.  N.  H.  J.  M. 

Nutrition  and  Formation  of  Substance  in  Sugar  Beet  in  the 
Second  Year  of  Growth.  By  Friedrich  Strohmer,  H.  Briem,  and 
A.  Stift  {Bied.  Gentr.,  1896,  25,  170—172;  compare  'IJjid.,  1893,  22, 
473). — The  experiments  now  recorded  were  made  with  entire  roots 
instead  of  with  half  roots.  The  mineral  and  organic  matters  of  a  root 
are  not  sufficient  for  the  production  of  leaves  and  stems,  &c.,  so  that 
application  of  nutritive  matter  is  necessary,  if  it  is  not  already  present 
in  the  soil  in  an  assimilable  state.  In  the  second  year  of  growth,  the 
newly  produced  substance  of  the  whole  plant  shows  a  gradual  decrease 
of  non-nitrogenous  extract,  mainly  due  to  a  gradual  decrease  of  this 
substance  in  the  dry  matter  of  the  root.  The  dry  matter  of  the 
developing  plant,  however,  shows  a  gradual  increase  of  crude  fibre, 
nitrogen,  and  ash  constituents.  Mineral  matter  is  taken  up  by  the 
root  in  the  first  period  of  growth.  The  object  of  the  nitrogen-free 
reserve  substance  seems  chiefly  to  provide  for  the  heat  necessary  for 
growth.  Nitrogen  is  of  most  importance  for  the  production  and 
character  of  seed.  Proteids,  as  well  as  the  nitrogen-free  extract  sub- 
stances, seem  to  have  the  same  physiological  function  in  the  life  of 
plants  as  in  animals.  N.  H.  J.  M. 

The  Nutritive  Substances  of  Beetroot.  By  W.  Schneidewind 
andH.C.  Muller  (Bied.  Gentr.,  1896,  25,315—326;  from/.  Landw., 
1896,  44). — By  cultivation  and  selection  of  beetroot  for  sugar,  the 
amount  of  ash  in  the  roots  was  often  reduced  to  little  more  than  half 
the  average  amounts  given  by  Wolff,  whilst  the  amount  of  ash  in  the 
leaves  was  not  influenced.  The  amounts  of  ash  and  of  nitrogen  are  in 
inverse  proportion  to  the  amount  of  sugar,  the  composition  of  the 
ash  also  being  of  importance.     Potash  manures  and  sodium  nitrate 
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increase  the  percentage  amounts  of  potassium  and  sodium  respectively 
in  roots  and  leaves,  and  also  the  total  amounts.  Kainite  increases 
the  taking  up  of  potash  but  not  of  soda  or  magnesia.  Manuring 
with  lime  gives  rise  to  increased  amounts  of  lime  in  the  plants,  but 
the  lime  is  diminished  by  applications  of  potash  and  soda. 

Manuring  with  kainite  can  increase  assimilation  of  phosphoric  acid, 
but  without  benefit  as  regards  sugar  production.  A  further  effect  of 
kainite  is  to  increase  assimilation  of  chlorine,  which  is  mainly  stored 
up  in  the  leaves ;  this  seems  to  be  beneficial,  owing  to  the  plant  acids 
being  diminished  as  the  chlorine  increases. 

Late  application  of  nitrogen  is  not  recommended ;  luxuriance  of 
leaves  should  be  obtained  as  early  as  possible.  Sodium  nitrate  acts, 
however,  more  quickly  than  potassium  nitrate  (owing  to  its  being 
more  readily  soluble  and  diffusible),  and  may  be  applied  as  an  early 
top  dressing  with  greater  effect  than  before  sowing. 

The  mutual  influence  of  single  nutritive  substances  has  an  important 
role  in  plant  life,  and  should  be  investigated  under  different  conditions 
of  soil,  &c.  N.  H.  J.  M. 

Amount  of  Acid  in  Rhubarb  Stems  and  in  Rhubarb  Wine. 
By  R.  Otto  {Bied.  Centr.,  1896,  25,  128—129  ;  from  Landw.  Jahrh., 
1895,  24,  273). — The  microchemical  examination  of  rhubarb  stems 
showed  the  presence  of  calcium  oxalate,  in  some  varieties  in  large 
quantities.  The  following  amounts  of  free  oxalic  acid  were  found  in 
different  varieties  of  rhubarb  stems  at  the  flowering  period  (17  and 
18  May)  :— Prince  of  Wales,  0-1913  ;  Queen  Victoria,  0-1943  ;  Eheum 
nepale^ise,  0'2153 ;  U.  parago7i,  0-2230;  and  B.  nutans,  0"3161  per 
cent.  On  the  4th  June,  the  following  percentages  were  found : — 
R.  crispum,  0*2080  ;  B.  leiicorhiziom,  0-2220 ;  B.  palmatum,  0-2580  ;  B. 
nepalense,  0-2710. 

Rhubarb  wine,  as  prepared  from  the  stems,  had  the  following  com- 
position (grams  per  100  c.c). 

Extract.    Alcohol.       Acid.       Glycerol.  Oxalic  acid.       Asli.       Sp.  gr.  at  15°. 

2-412      3-94       0-748      0'547       0-0670        0*397         1-0005 

The  oxalic  acid  is  very  readily  removed  by  adding  precipitated 
calcium  carbonate  (in  this  case  0*72  gram  per  litre). 

N.  H.  J.  M. 

Identification  and  Isolation  of  Acids  contained  in  Plants. 
By  L^ON  LiNDET  {Compt.  rend.,  1896,  122,  1135—1137).— Methy lie 
alcohol  of  95°  G.L.  dissolves  only  03  per  cent,  of  quinine  hydrogen 
citrate  and  3-3  per  cent,  of  the  normal  salt,  but  it  dissolves  8-2  per 
cent,  of  quinine  hydrogen  malate  and  80  per  cent,  of  the  normal  salt. 
It  also  dissolves  9-2  per  cent,  of  quinine  hydrogen  oxalate,  and  8-2  per 
cent,  of  the  normal  oxalate. 

A  methylic  alcohol  solution  of  cinchonine,  precipitates  malic  acid 
in  the  same  circumstances  as  quinine  precipitates  citric  acid,  the 
solubility  of  cinchonine  hydrogen  malate  being  only  2-5  per  cent.  All 
the  other  salts  of  cinchonine  with  vegetable  acids  are  much  more 
soluble.  Citric  acid  and  other  acids,  however,  tend  to  prevent  the 
precipitation  of  malic  acid  by  cinchonine. 
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The  vegetable  juice  is  evaporated  to  dryness  in  a  vacuum,  and  the 
residue  treated  with  methylic  alcohol.  Tartaric  acid  and  potassium 
hydrogen  tartrate,  if  present,  must  be  removed.  The  methjlic 
alcohol  solution  of  acids  is  diluted  until  it  contains  about  2"5  per  cent, 
of  acid,  and  solid  quinine  is  added  in  successive  small  portions,  with 
continual  agitation,  until  the  whole  liquid  changes  to  a  mass  of 
crystals.  The  proportion  of  quinine  should  not  exceed  160 — 170  parts 
for  every  100  parts  of  citric  acid  supposed  to  be  present.  After 
24  hours  the  liquid  is  filtered,  and  the  filtrate  is  treated  in  the  same 
way.  After  removal  of  the  quinine  hydrogen  citrate,  if  citric  acid  is 
present,  cinchonine  is  added  in  the  same  way,  in  order  to  precipitate 
the  malic  acid.  The  acids  are  afterwards  readily  liberated  from  the 
quinine  or  cinchonine  salt.  C.  H.  B. 

Presence  of  a  Glucoside  of  Met^iylic  Salicylate  in  Monotropa 
Hypopithys,  and  a  Ferment  which  hydrolyses  it.  By  Emile  E. 
BouRQDELOT  {Compt.  rend.,  1896, 122,  1002— 1004).— When  the  stalks 
of  Moiiotropa  hypopithys  are  added  to  boiling  alcohol  of  95°,  the  liquid 
dissolves  a  glucoside,  which  can  be  isolated  in  the  usual  ivay,  and 
which  is  probably  identical  with  gaultherin.  It  is  precipitated  by 
ether  from  its  alcoholic  solution ;  its  aqueous  solution  is  IsBvogyrate. 
If  the  aqueous  solution  is  boiled  with  dilute  sulphuric  acid,  it  yields 
methylic  salicylate.  Spircea  JJlma/ria  and  S.  Filipendida,  GauUheria 
procumhens,  Polygala  Senega  and  Betula  lenta  contain  a  ferment  which 
liberates  methylic  salicylate  from  the  glucoside  ;  it  remains  in  the 
insoluble  matter  when  parts  of  these  plants  are  completely  exhausted 
with  alcohol  of  90°.  Azalea  petals  and  the  root  of  Spircea  salicifolia 
contain  the  same  ferment,  but  it  is  not  present  in  the  bark  of  Betula 
alba.  That  it  is  a  specific  ferment  is  shown  by  the  fact  that  it  does 
not  affect  other  glucosides,  whilst  the  glucoside  yielding  methylic 
salicylate  is  not  affected  by  other  ferments.  It  follows  that  plants 
which  yield  methylic  salicylate,  contain  this  substance  in  the  form  of  a 
glucoside,  from  which  it  is  liberated  by  the  action  of  a  specific  ferment 
present  in  the  same  organs  of  the  plant. 

Schneegans  has  given  the  name  hetulase  to  the  ferment  obtained  by 
Procter  from  the  bark  of  Betula  lenta,  but  the  author  regards  as 
preferable  the  name  gaultherase,  whioh.  recalls  the  substance  on  which 
the  ferment  acts  (compare  Abstr.,  1895,  ii,  177).  C.  H.  B. 

Nitrogen  Compounds  of  Malt  and  Beer  Worts.  By  E.  Ehrich 
{Bied.  Centr.,  1896,  25,  333—337 ;  from  Bierhraner,  1895,  145,  161, 
and  177  ;  compare  Abstr.,  1895,  ii,  181). — Experiments  on  the  sepa- 
ration of  the  nitrogenous  compounds,  showed  that  lead  acetate  pre- 
cipitates more  than  copper  hydroxide,  and  that  phosphotungstic  acid 
precipitates  more  than  lead  acetate  and  tannin  together.  Tannin 
precipitates  more  so-called  peptone  nitrogen  from  the  filtrate  from 
the  albumin  precipitate  than  from  the  original  solutions  containing 
albumin.  The  method  adopted  was  to  precipitate  first  with  lead 
acetate,  and  to  treat  the  filtrate  (after  removal  of  the  lead)  with 
tannin. 

In  the  germination  of  barley,  the  proteids  become  peptonised,  the 
more  the  nitrogenous  compounds  are  dissolved  the  further  the  develop- 
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inent  proceeds  (within  the  ordinary  limits  of  malt  production).  The 
most  favourable  temperature  for  peptonisation  is  50°.  Of  nitrogen 
compounds,  proteids  have  the  least  nutritive  value  for  yeast. 

N.  H.  J.  M. 
Composition  of  the  Flower  Dust  of  Sugar  Beet.  By  A.  Stift 
(Bied.  Centr.,  1896,  25,  180—182  ;  from  Oest.-Ung.  Zeit.f.  Zucherind. 
und  Landw.,  1895,  24,  783— 788).— The  substance,  freed  as  well  as- 
possible  from  foreign  matter,  still  contained  7  83  per  cent,  of  sand. 
The  following  percentage  results  are  calculated  oq  the  substance  free 
from  sand. 

Other  Other 

N,  as     nitrogenous  Starch  and  N.-free 

Water.    Protein.      NH3.        matter.        Fat.       dextrin.   Pentosans,  substances. 

9-78       15-25      0-41        2-50        318       0-80        11*06        2370 

Crude  fibre.  Ash.  KjO  (in  ash).        PgOg  (in  ash). 

25-45  8-28  5-80  6-65 

The  nitrogen  as  ammonia  is  probably  chiefly  in  the  form  of  tri- 
methylamine.  The  substance  contains  free  oxalic  acid.  Besides 
cane  sugar,  the  substance  contains  a  second  sugar,  which  reduces 
Fehling's  solution.  N.  H.  J.  M. 

Nitrates  in  Potable  Waters.  By  J.  J.  Th^ophile  Schloesing 
(CompL  rend.,  1896,  122,  1030—1038;  compare  Abstr.,  1895,  ii,  286). 
— The  author  has  estimated  at  various  times  in  the  course  of  14 
months  the  quantities  of  calcium  and  nitric  acid  in  the  waters  of  the 
Vanne,  the  Dhuis,  and  the  Avre.  In  the  case  of  the  Vanne  and  the 
Dhuis,  the  variations  in  the  proportions  of  calcium  and  nitric  acid 
respectively  are  in  no  constant  relation  to  one  another,  and  are  not 
influenced  in  any  definite  manner  by  the  volume  of  water  passing 
down  the  streams.  It  would  seem,  therefore,  that  the  variations  are 
due  to  geological,  rather  than  to  climatic  causes.  In  the  case  of  the 
Avre,  on  the  other  hand,  the  quantity  of  calcium  and  nitric  acid 
present  decreases  generally  when  the  volume  of  water  in  the  stream 
increases,  and  vice  versa.  Moreover,  the  proportions  of  calcium  and 
nitric  acid  vary,  as  a  rule,  in  the  same  direction,  and  it  follows  that 
the  water  of  the  Avre  is  a  mixture  of  true  spring  water  with  either 
surface  water  or  water  that  has  percolated  rapidly  through  soil  and 
rocks  in  which  no  formation  of  nitrates  is  taking  place. 

C.  H.  B. 
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Estimation  of  Water  in  Superphosphates.  By  Leonard  de 
KOKINGH  (Ned.  Tijdschr.  Pharm.,  fc,  1896,  190— 191).— In  order  to 
prevent  volatilisation  of  free  acid  during  ignition,  in  estimating  the 
total  amount  of  water  in  superphosphates,  5  grams  of  the  sample  is 
mixed  with  about   1  gram  of  freshly  ignited    magnesia,    and   the 
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whole  is  then  exposed  to  a  dull  red  heat.  If  the  sample  contains 
amraoniam  sulphate,  it  mnst  be  remembered  that  although  the  sulph- 
uric acid  is  completely  retained  by  the  magnesia,  the  ammonia 
volatilises,  and  must  be  allowed  for. 

This  method  cannot,  of  course,  be  employed  if  organic  substances 
and  nitrates  are  present.  L.  de  K. 

Use  of  Aldehydes  containing  Ozone  for  the  Detection  of 
extremely  small  quantities  of  Iodine  in  the  presence  of  Chlorine 
and  Bromine.  By  Eugen  Ludwig  (Ber.,  1896,  29,  1454—1456).— 
Aldehydes  that  have  been  distilled  in  a  current  of  air  liberate  iodine 
from  a  solution  of  an  iodide,  but  have  no  effect  on  bromides  or 
chlorides.  They  do  not  possess  this  property  after  distillation  in  a 
current  of  carbonic  anhydride.  A  very  sensitive  reagent  for  iodides 
can  be  obtained  by  leaving  1  c.c.  of  acetaldehydo  for  one  hour 
in  a  2-litre  flask  ;  or  by  heating  benzaldehyde  to  boiling  in  a  test 
tube,  and  making  10  drops  of  it  into  an  emulsion  with  10  c.c.  of 
water.  A  very  small  quantity  of  the  reagent  is  added  to  the  solution 
of  the  iodide,  and  the  solution  is  then  shaken  with  the  smallest 
possible  quantity  of  colourless  carbon  bisulphide  ;  with  1  part  of 
iodine  in  50,000  originally  present,  a  perceptible  pink  tinge  is  ob- 
tained. 

If  a  solution  of  potassium  iodide  is  boiled  with  paraldehyde  while 
a  current  of  air  is  passed  through  the  mixture,  all  the  iodine  is 
driven  over,  and  potassium  acetate  remains  in  the  solution. 

Since  aldehydes  can  hold  ozone  in  solution  for  a  (comparatively 
long  time  without  becoming  oxidised,  the  author  thinks  they  must 
form  peroxides  with  it,  possibly  analogous  to  the  compounds  they 
form  with  sodium  hydrogen  sulphite.  C.  F.  B. 

Estimation  of  Sulphur  in  Inorganic  Sulphides.  By  Paul 
Jannasch  and  H.  Lehnert  (Zeit.  anorg.  Chem.,  1896,  12,  129 — 181  ; 
compare  Abstr.,  1894,  ii,  330). — About  0*5 — 075  gram  of  natural 
cinnabar  is  heated  in  a  current  of  dry  oxygen  in  the  apparatus 
already  described  by  the  author,  and  the  evolved  sulphurous  anhy- 
dride collected  in  a  solution  of  hydrogen  peroxide.  When  the  com- 
bustion is  completed,  and  the  mercury  distilled,  the  apparatus  is 
allowed  to  cool  in  a  current  of  gas,  and  the  liquid  in  the  absorption 
tubes  mixed.  The  sublimed  mercury  is  washed  out  with  hot  nitric 
acid.  The  solution  is  evaporated  to  a  small  volume,  treated  with 
aqua  regia  to  dissolve  any  mercury  remaining,  and  then  evaporated 
to  dryness.  The  residue  is  dissolved  in  water  and  dilute  nitric  acid, 
the  sulphuric  acid  estimated  by  precipitation  with  barium  chloride, 
and  the  mercury  weighed  as  sulphide.  When  the  cinnabar  is 
contaminated  with  silica,  iron,  or  carbon,  this  method  is  especially 
convenient,  as  a  clear  solution  is  at  once  obtained. 

Commercial  crystalline  tin  sulphide  is  analysed  in  a  similar  manner 
to  the  above.  The  combustion  is  carried  on  until  the  tin  dioxide 
remains  unaltered  ;  this  is  then  weighed  in  the  combustion  tube. 

E.  C.  R. 
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Brown's  Method  of  estimating  Sulphur  in  Pig  Iron.      By 

George  Auchy  (/.  Amer.  Chem.  Soc,  1896,  18,  406— 411).— The 
author  has  slightly  modified  this  process,  and  operates  as  follows. 
8"4385  grams  of  the  pig  iron  drillings  is  introduced  into  a  16-ounce 
flask  connected  with  a  Troilius'  bulb  containing  6  c.c.  of  a  1  per  cent, 
solution  of  potassium  permanganate  and  6  c.c.  of  20  per  cent. 
aqueous  potash.  The  iron  is  now  dissolved  in  hot  dilute  hydrochloric 
acid,  and  finally  air  is  drawn  through  the  apparatus  by  means  of  a 
filter  pump. 

The  contents  of  the  bulb  are  now  washed  into  a  small  beaker.  The 
iron  solution  is  filtered,  and,  after  being  washed,  the  insoluble  residue 
is  rinsed  into  an  evaporating  dish.  After  evaporating  to  dryness, 
30  c.c.  of  nitrohydrochloric  acid  is  added,  and  then  again  evaporated 
o&.  The  mass  is  now  heated  with  10  c.c.  of  dilute  hydrochloric  acid, 
which  is  then  filtered  and  added  to  the  alkaline  permanganate  solu- 
tion, which,  of  course,  contains  the  greater  part  of  the  sulphur.  To 
better  reduce  the  excess  of  permanganate,  a  sufficiency  of  oxalic  acid 
is  added,  and  the  liquid  is  boiled.  The  sulphuric  acid  is  then  pre- 
cipitated in  the  usual  way  with  barium  chloride.  Traces  of  silica  in 
the  potash,  or  a  little  undecomposed  oxalic  acid,  do  not  in  the  least 
interfere.  L.  de  K. 

Estimation  of  Pyrrhotite  in  Pyrites.  By  Edwin  F.  Conk 
(J.  Amtr.  Chem.  Soc,  1896,  18,  404— 407).— The  author  advises 
examining  pyrites  for  the  presence  of  pyrrhotite  (Fe7S8),  as  this  is  of 
inferior  value  to  makers  of  sulphuric  acid. 

The  ground  sample  is  passed  through  a  60-mesh  sieve  and  13' 74 
grams  is  then  weighed  and  spread  out  upon  a  good-sized  sheet  of 
glazed  paper.  By  means  of  a  magnet,  the  pyrrhotite  is  removed,  and 
by  first  stroking  suddenly  the  top  of  the  magnet,  the  mechanically 
admixed  pyrites  are  separated,  and  the  magnetic  substance  is  then 
removed  by  means  of  the  armature  and  a  brush.  The  process  is 
repeated  five  or  six  times,  and  the  magnetic  portion  is  then  finely 
powdered  and  oxidised  by  means  of  nitric  and  bromohydrochloric 
acids.  From  the  weight  of  the  barium  sulphate,  the  amount  of 
FctSs  is  calculated.  L.  de  K. 

New  Safety  Distillation  Tube  for  Nitrogen  Estimations.  By 

Cyril  G.  Hopkins  (/.  Amtr.  Chem.  Soc,  1896,  18,  227— 228).— This 
modification  of  Reitmeir's  distillation  tube  for  use  in  the  Kjeldahl 
process  differs  from  the  usual  pattern  in  so  far  that  not  only  the 
tube  which  passes  into  the  distillation  flask,  but  also  the  tube  within 
the  bulb  has  an  opening  on  the  side,  and  a  jet  at  the  end.  The 
vapour  passes  in  through  the  side  openings,  and  whatever  condenses 
in  the  top  part  of  the  bent  tube  passes  back  into  the  flask  through 
the  jets. 

All  danger  of  alkaline  liquid  being  mechanically  forced  into  the 
distillate  is  thereby  avoided.  L.  de  K. 

Modifications  of  Pemberton's  Volumetric  Method  of  esti- 
mating Phosphoric  acid  in  Fertilisers.   By  F.  P.  V  eitch  (/.  Amer. 
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Chem.  Soc,  1896,  18,  389— 39G).— The  author  has  investigated  the 
various  modifications  of  Pemberton's  volumetric  moljbdate  process, 
and  tabulated  the  results.  The  final  conclusions  are  :  (1)  That  the 
best  results  are  obtained  by  adding  10  per  cent,  extra  nitric  acid  to 
the  official  molybdate  solution,  and  allowing  this  to  act  for  half  an 
hour  at  40 — 60°.  (2)  That,  although  addition  of  tartaric  acid  gives 
good  results,  it  possesses  no  advantage,  and  only  retards  the  precipi- 
tation of  the  phosphoric  acid.  L.  de  K. 

[Analysis  of  Silicates  containing  Fluorine.]  By  Alfred 
Reich  (Monatsh.,  1896,  17,  149— 171).— See  this  vol.,  ii,  531. 

Estimation  of  Carbon  in  Steel.  By  Andrew  A.  Blair 
•(/.  Amer.  Chem.  Soc,  1896,  18,  223— 227).— The  400-c.c.  pipette  T 
is  connected  by  means  of  the  stopcocks  b  and  c  with  the  burette  K, 
and  by  lowering  the  mercury  reservoir  the  pipette  is  filled  with 
^aqueous  potash  of  sp.  gr.  1*27.     The  stopcock  c  is  closed,  the  burette 

filled  with  mercury,  and  b  then 
closed.  One  gram  of  the  steel 
drillings  is  introduced  into  the 
200-c.c.  flask  A,  which  is  then 
attached  to  the  apparatus.  The 
water  is  started  through  the  con- 
denser D,  and  the  flask  is  con- 
nected with  the  burette  by  means 
of  the  stopcock  a.  15  c.c.  of  a 
saturated  solution  of  pure  copper 
sulphate  is  poured  through  the 
funnel  tube  B  into  the  flask. 
After  it  has  acted  long  enough  to 
form  a  superficial  deposit  of  cop- 
per on  the  metal,  15  c.c.  of  a  50 
per  cent,  solution  of  chromic  acid 
and  135  c.c.  of  the  following  mix- 
ture is  added  :  35  c.c.  of  chromic 
acid  solution,  115  c.c.  of  water, 
750  c.c.  of  sulphuric  acid,  and 
315  c.c.  of  phosphoric  acid  of  1*4 
sp.  gr.  The  solution  in  the  flask 
is  now  raised  to  the  boiling  point, 
and,  by  means  of  the  reservoir, 
the  mercury  in  the  burette  and 
the  tube  M  is  kept  nearly  level.  The  water  condensed  in  the  tube  C 
drops  back  into  the  flask,  and  keeps  the  liquid  of  the  same  density, 
while  the  cooled  gases  pass  into  the  burette. 

The  flask  is  now  allowed  to  cool  for  5  minutes,  and  is  then  filled 
through  the  tube  B  with  water  to  the  stopcock  a,  thus  forcing  all  the 
gas  into  the  burette.  The  cock  is  then  closed,  and  the  burette  is 
connected  by  means  of  the  stopcocks  6  and  c  with  the  manometer  R 
containing  water;  the  levels  are  adjusted  accurately,  and  the  reading 
of  the  burette  is  taken.     By  means  of  the  stopcock  c  the  burette  is 
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connected  witli  the  pipette  T,  and  by  raising  and  lowering  the  reser- 
voir N  the  gas  is  passed  several  times  backwards  and  forwards  to 
cause  the  alkali  to  absorb  all  the  carbonic  anhydride.  Another 
reading  is  then  made,  care  being  taken  that  the  burette  contains  a 
few  drops  of  water,  and  the  difference  between  the  two  readings 
represents  the  volume  of  the  carbonic  anhydride,  which  is  then  cor- 
rected for  pressure,  temperature,  and  moisture.  The  volume  of  the 
gas  so  obtained,  multiplied  by  0*0019663,  gives  the  weight. 

L.  DE  K. 
Rapid  and  Exact  Estimation  of  Lime  in  Soils.  By  A.  Nan- 
tier  (Ann,  Agron.,  1896,  22,  245— 246).— The  soil  (5  grams)  is 
treated  with  50  c.c.  of  acid  (100  c.c.  of  acid  =  5  grams  of  CaCOa)  in 
a  cylindrical  glass  vessel,  and  heated  rapidly  to  boiling  for  4  or  5 
seconds  to  expel  the  dissolved  carbonic  anhydride.  Water  (50  c.c.) 
and  a  few  drops  of  litmus  solution  are  added,  and  the  liquid  titrated. 
When  saturated,  the  liquid  becomes  reddish- violet,  and  at  the  same 
time  the  clayey  magma  is  instantly  precipitated.  The  process  is 
very  accurate  as  well  as  rapid ;  two  operators  can  easily  make  20 
determinations  in  an  hour.  N.  H.  J.  M. 

Quantitative  Analysis  by  Electrolysis.  By  Max  Heidenreich 
(Ber.,  1896,  29,  1585— 1590).— The  author  has  tested  the  methods 
given  by  Smith  for  the  estimation  of  various  metals  by  means  of 
electrolysis.  The  only  method,  by  means  of  which  he  has  succeeded 
in  getting  good  results,  is  that  given  for  copper,  whilst  in  the  cases 
of  iron,  cadmium,  silver,  molybdenum,  and  uranium,  the  results  were 
unsatisfactory.  On  the  other  hand,  the  separation  of  lead  from  mer- 
cury, and  copper  from  zinc,  in  presence  of  nitric  acid,  and  of  silver 
from  copper,  silver  from  zinc,  mercury  from  zinc,  and  mercury  from 
nickel  in  presence  of  potassium  cyanide  all  succeeded  well.  Silver 
cannot  be  separated  from  lead  by  the  method  described  by  Smith, 
nor  copper  from  cadmium,  although  the  latter  separation  can  be 
effected  in  presence  of  sulphuric  acid.  A.  H. 

Delicate  Form  of  the  Mercury  Iodide  Reaction.  By  Paul 
Jannasch  (Zeit.  anorg.  Ohem.,  1896,12, 143 — 145). — The  slightly  acid 
solution  of  the  mercury  salt  is  treated  with  perfectly  clean  pieces  of 
copper,  and  warmed  in  lukewarm  water.  The  solution  is  then 
poured  off,  the  copper  washed  with  cold  water,  then  turned  out  on  to 
filter  paper,  and  carefully  pressed  until  dry.  It  is  then  transferred  to 
a  test  tube,  and  the  neck  of  the  tube  drawn  out  to  a  capillary.  The 
copper  is  then  heated  until  the  sublimate  has  collected  round  the 
capillary.  The  bottom  of  the  tube  is  cut  off,  and  the  upper  part  placed 
in  a  cylinder  containing  a  small  piece  of  iodine,  when  a  de2)osit  of  red 
mercuric  iodide  is  obtained.  The  tube  can  then  be  sealed  at  both 
ends  and  kept  as  a  specimen.  By  this  method  00005  gram  of  mer- 
cury chloride  can  be  easily  detected,  but  no  certain  result  was  obtained 
with  0  0001  gram.  About  O'OOOOl  gram  of  mercuric  chloride  can  be 
detected  if  a  copper  strip,  after  treatment  with  the  mercury  solution 
and  drying,  is  placed  on  a  watch  glass  near  to,  but  not  touching,  a 
small  piece  of  iodine,  and  then  covered  with  another  glass  for  about 
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10  minntes.  Rings  of  deposited  mercuric  iodide  are  formed  on  the 
copper,  and  these  when  examined  under  the  microscope  are  seen  to 
consist  of  dark  red  quadratic  tablets  or  octahedra,  which  appear 
yellow  when  separated.  E.  C.  II . 

Separation  of  Mercury  from  other  Metals  by  heating  the 
Sulphides  in  a  Current  of  Oxygen.  By  Paul  Jannasch  and 
H.  Lehnert  {Zeit.  anorg.  Ghem.,  1896,  12,  132— 133).— The  same 
apparatus  is  employed  as  for  the  analysis  of  sulphides,  the  three 
absorption  tubes  being  filled  with  dilute  nitric  acid.  The  separation  of 
mercury  and  tin  is  carried  out  as  follows.  The  metals  are  precipi- 
tated as  sulphides,  and  the  precipitate  dried  at  90°.  The  precipitate 
is  separated  from  the  filter  paper,  and  the  filter  paper  first  burned 
in  the  apparatus,  the  bulk  of  the  precipitate  is  then  added,  and  the 
mercury  distilled  off,  whereby  white  tin  oxide  remains  behind  and  is 
weighed  in  the  combustion  tube.  The  mercury  is  precipitated  as 
sulphide.  This  method  is  applicable  to  the  separation  of  mercury 
from  nearly  all  organic  and  inorganic  mixtures  containing  it. 

E.  C.  R. 

Separation  of  Manganese  from  Copper  and  Zinc,  and  of 
Copper  from  Zinc  and  Nickel.  By  Paul  Jannasch  (Zeit.  anorg. 
Ghem.,  1896,  12,  134—142;  compare  Abstr.,  1895,  ii,  SSI).— Separ'a- 
tioti  of  Manganese  and  Zinc. — The  metallic  salts  (0'4  gram)  are  dis- 
solved in  water  (10 — 18  c.c.)  containing  a  few  drops  of  hydrochloric 
acid  and  mixed  with  acetic  acid  (15  c.c).  The  mixture  is  then  slowly 
added  to  a  mixture  of  concentrated  ammonia  (40 — 50  c.c.)  and  3  per 
cent,  hydrogen  peroxide  (30 — 40  c.c),  and  heated  on  the  water  bath 
for  10—15  minutes.  The  precipitate  is  washed  with  strong,  then 
with  dilute,  ammonia,  and  finally  with  warm  water.  It  is  entirely 
free  from  zinc.  The  zinc  is  estimated  in  the  filtrate  by  any  convenient 
method. 

Separation  of  Manganese  and  Gopper. — The  metallic  salts  (0"4  gram) 
are  dissolved  as  above,  and  the  solution  gradually  added  to  a  mixture 
of  ammonia  (60  c.c.)  and  hydrogen  peroxide  (50 — 60  cc).  The  mix- 
ture is  heated  on  the  water  bath  for  half  an  hour,  filtered,  and  the 
precipitate  washed  with  a  hot  solution  of  ammonium  acetate  in  con- 
centrated ammonia,  and  then  with  ammonia  and  water.  The  precipi- 
tate is  entirely  free  from  copper.  The  filtrate  containing  the  copper 
is  evaporated  to  dryness,  heated  on  the  air  bath,  and  the  copper  pre- 
cipitated either  with  sodium  hydroxide  or  with  sulphurous  acid  and 
ammonium  thiocyanate. 

The  precipitate  of  copper  sulphide  obtained  in  an  acid  solution 
containing  zinc  by  means  of  hydrogen  sulphide  always  contains 
zinc.  The  author  proceeds  as  follows.  In  the  case  of  an  alloy, 
about  1  gram  is  dissolved  in  nitric  acid,  the  solution  evaporated  to 
dryness,  and  the  residue  dissolved  in  dilute  nitric  acid,  and  any  tin 
oxide  filtered  off.  The  solution  is  again  evaporated  to  dryness,  and 
the  residue  dissolved  in  water  and  concentrated  sulphuric  acid  (10  c.c), 
diluted  to  350  c.c,  and  the  copper  precipitated  at  85 — 95°  by  hydro- 
gen sulphide.  The  copper  sulphide,  which  is  qaite  free  from  zinc,  is 
converted  into  oxide  by  heating  in  a  current  of  oxygen.     The  filtrate 
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containing  the  zinc  is  evaporated  to  100 — 150  c.c,  and  the  zinc 
precipitated  with  sodium  carbonate.  Nickel  and  zinc  are  separated 
as  follows.  The  two  metals  are  precipitated  together  as  carbonates, 
the  precipitate  dissolved  in  hydrochloric  acid,  evaporated  to  dryness, 
dissolved  in  water  containing  at  most  10  drops  of  hydrochloric  acid, 
and  the  solution  gradually  added  to  a  warm  solution  of  pure  sodium 
hydroxide.  The  mixture  is  boiled,  diluted  with  water,  and  the  pre- 
cipitated nickel  separated  by  filtration. 

The  author  discusses  the  advantages  of  the  alkaline  hydrogen 
peroxide  method  of  separation  as  compared  with  the  ordinary 
methods.  E.  C.  R. 

Samstrom's  Method  of  estimating  Manganese  in  Iron 
Ores.  By  C.  T.  Mixer  and  H.  W.  DuBois  (/.  Amer.  Ghem.  Soc, 
1896, 18,  385 — 389). — The  process  is  based  on  the  well-known  fact 
that  manganese  is  not  precipitated  from  strongly  acid  solutions  by 
sodium  carbonate,  whilst  iron  is  readily  thrown  down. 

The  author  finds  that  in  the  case  of  ores  poor  in  manganese  the 
process  gives  excellent  results  if  care  is  taken  to  avoid  excess  of 
sodium  carbonate.  The  use  of  the  bicarbonate  has  no  practical 
advantage.  After  the  iron  hydroxide  has  subsided,  the  liquid  is  at 
once  warmed  to  80°,  and  titrated  with  standard  permanganate. 

For  ores  rich  in  manganese,  the  method  is  untrustworthy. 

L.  DE   K. 

Volumetric  Estimation  of  Manganese.  By  Geokge  C.  Stone 
(J.  Amer.  Ghem.  Soc,  1896,  18,  228— 229).— The  author  thinks  that 
Volhard's  method  as  modified  by  Auchy  (this  vol.,  ii,  339)  is  un- 
necessarily complicated,  and  states  that  the  process  gives  very 
accurate  results  if  used  as  follows. 

The  quantity  of  manganese  should  amount  from  0'05 — 0'15  gram. 
The  sample  of  iron  is  dissolved  in  a  suitable  acid,  but  care  must 
be  taken  to  thoroughly  oxidise  the  iron  by  boiling  with  nitric  acid, 
or  hydrochloric  acid  and  potassium  chlorate.  After  cooling,  the  solu- 
tion is  mixed  with  a  sufficiency  of  an  emulsion  of  zinc  oxide,  and 
then  made  up  to  exactly  600  c.c.  When  the  precipitate  has  sub- 
sided, 100  c.c.  of  the  liquid  is  put  into  a  basin,  diluted  to  200  c.c, 
heated  to  boiling,  and  rapidly  titrated  with  standard  permanganate 
while  vigorously  stirred.  L.  de  K. 

Separation  of  Metals  in  Alkaline  Solution  by  means  of 
Hydrogen  Peroxide.  XV.  By  Paul  Jannasch  and  H.  Lkhnert 
{Zeit.  anorg.  Ghem.,  1896,  12,  124—128). — Separation  of  Arsenic  and 
Gohalt. — A  solution  of  cobalt  ammonium  sulphate  and  arsenious  acid 
in  nitric  acid  (2  c.c.)  and  water  (10  c.c.)  is  gradually  added  to  a 
solution  of  pure  sodium  hydroxide  (10  grams)  in  water  (20 — 25  c.c), 
mixed  with  3  per  cent,  hydrogen  peroxide  (30  c.c).  The  mixture  is 
warmed  for  half  an  hour  on  the  water  bath,  diluted  with  hot  water  fo 
about  250  c.c,  and  the  precipitate  of  cobalt  hydrated  peroxide 
filtered  oif,  washed  with  hot  water,  dried,  ignited,  and  weighed  as 
cobalticobaltous  oxide,  then  reduced  to  metallic  cobalt,  and  again 
weighed.     The  filtrate  containing  the  arsenic  is  acidified  with  con- 
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centrated  nitric  acid,  evaporated  to  a  small  volume,  mixed  with 
2  grams  of  citric  acid,  and  made  strongly  alkaline  with  ammonia, 
when  no  precipitate  should  be  obtained  even  on  standing.  The 
arsenic  is  then  precipitated  with  magnesium  chloride,  and  the  pre- 
cipitate washed  with  dilute  ammonia  and  dried  at  90°.  The  precipi- 
tate is  separated  from  the  filter  paper,  the  last  traces  being  dissolved 
off  with  nitric  acid ;  this  solution  is  evaporated  to  dryness,  and  the 
bulk  of  the  precipitate  added  and  ignited.  Arsenic  and  nickel  are 
separated  in  a  similar  manner. 

Separation  of  Manganese  and  Cobalt. — A  solution  of  manganese  and 
cobalt  ammonium  sulphates  (0'4  to  0'5  gram)  in  water  (10 — 15  c.c.) 
containing  a  few  drops  of  hydrochloric  acid  is  gradually  added  to  a 
cold  solution  of  sodium  hydroxide  (6  gi^ams)  and  pure  potassium 
cyanide  (3"5  grams)  in  water  (50  c.c.)  ;  a  3 — 5  per  cent,  solution  of 
hydrogen  peroxide  (20 — 25  c.c.)  is  >then  added,  and  the  mixture 
warmed  on  the  water  bath  for  half  an  hour.  It  is  then  diluted 
to  250 — 300  c.c,  and  the  precipitated  manganese  collected  and 
thoroughly  washed  with  hot  water.  The  precipitate  is  dissolved  in 
dilute  hydrochloric  acid  and  hydrogen  peroxide,  again  precipitated 
with  ammoniacal  hydrogen  peroxide,  collected,  ignited,  and  weighed 
as  Mn304.  The  filtrate  containing  the  cobalt  is  acidified  with  concen- 
trated sulphuric  acid  and  evaporated  to  complete  dryness,  whereby 
the  cobalt  potassium  cyanide  is  converted  into  sulphate.  The  residue 
is  dissolved  in  hot  water,  and  the  cobalt  precipitated  as  hyd rated  per- 
oxide with  a  solution  of  sodium  hydroxide  and  hydrogen  peroxide, 
and  finally  weighed  as  C03O4  and  Co.  It  is  important  that  the  potas- 
sium cyanide  is  pure,  as  otherwise  the  precipitates  are  contaminated 
with  iron  ;  also  the  solution  becomes  contaminated  with  small  quan- 
tities of  silica,  which  is  separated  after  the  evaporation  with  sulphuric 
acid.  The  separation  of  manganese  and  nickel  is  effected  in  a  similar 
way. 

Estimation  of  Tin. — A  solution  of  the  chloride,  SnCl4(NH4Cl)2 
(0'4 — 0*5  gram),  in  water  (10  c.c.)  containing  a  few  drops  of  hydro- 
chloric acid,  is  gradually  added  to  a  mixture  of  water  (20  c.c),  con- 
centrated nitric  acid  (10  c.c),  concentrated  ammonia  (40  c.c),  and 
hydrogen  peroxide  (25 — 30  c.c).  The  mixture  is  heated  on  the  water 
bath  until  the  precipitate  has  completely  settled  ;  it  is  then  filtered, 
and  the  precipitate  washed  with  a  10  per  cent,  faintly  ammoniacal 
solution  of  ammonium  nitrate,  dried  at  95°,  ignited,  and  weighed  as 
Sn02.  The  filtrate,  when  treated  with  ammonium  sulphide  and  then 
with  hydrochloric  acid,  gives  no  precipitate  of  tin  sulphide. 

E.  C.  R. 

Detection  of  Chromates  and  Arsenites.  By  N.  Tarugi 
(Gazzetfa,  1896,  26,  i,  220— 222).— The  author  replies  to  Antony's 
criticisms  (this  vol.,  ii,  390).  W.  J.  P. 

Estimation  of  the  Colours  of  Natural  Waters.  By  Allen 
Hazkn  (J.  Amer.  Ghem.  Soc,  1896,  18,  264— 275).— The  author  pre- 
pares a  comparison  liquid  by  dissolving  platinum  chloride  in  water,, 
and  adding  a  sufficiency  of  cobalt  chloride  so  as  to  obtain  the  desired 
shade  of  colour. 
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The  colouring  matter  in  the  sample  is  then  expressed  in  degrees  of 
platinum-cobalt.  L.  de  K. 

Detection  of  Lead    and    Copper    in  Potable    Waters.— By 

CoRNELis  GuLDENSTEEDEN  Egeling  {Ned.  TydscJir.  Fharm.,  &c.,  1896, 
113 — 117). — Two  hundred  and  fifty  c.c.  of  the  water  is  acidified  with 
acetic  acid,  and  hydrogen  sulphide  is  passed  through  it ;  0*5  gram  of 
talc  which  has  previously  been  boiled  with  dilute  nitric  acid  is  then 
added  and  the  mixture  well  shaken.  The  talc  as  it  settles  carries 
down  with  it  even  the  merest  traces  of  lead  or  copper  sulphide  which 
may  have  been  present.  The  liquid  is  poured  off,  the  deposit  collected 
on  a  cotton-wool  filter,  and  treated  with  a  few  c.c.  of  hot  nitric  acid. 
The  acid  is  then  evaporated  to  dryness  in  a  small  dish,  and  the 
residue  tested  for  copper  and  lead  in  the  usual  way.  L.  de  K. 

Estimation  of  Small   Quantities  of   Lead  in  Water.      By 

Ubaldo  Antonv  and  T.  Benelli  (Gazzetia,  1896,  26,  i,  218—220).— 
In  determining  small  quantities  of  lead  in  water,  it  is  advisable  to 
add  a  considerable  proportion  of  mercuric  chloride  to  a  measured 
volume  of  the  sample,  and  then  treat  with  excess  of  hydrogen 
sulphide ;  after  adding  ammonium  chloride  to  ensure  the  deposition 
of  all  the  mercuric  sulphide,  the  bulk  of  the  liquid  is  removed  by 
■decantation,  the  sulphide  collected  on  a  filter,  dried,  and  the  residue 
heated  either  in  a  current  of  hydrogen  sulphide  and  weighed  as  lead 
sulphide,  or  in  the  air,  treated  with  sulphuric  acid  and  weighed  as 
lead  sulphate.  The  addition  of  the  mercuric  chloride  prevents  the 
lead  sulphide  assuming  the  colloidal  soluble  form ;  test  analyses 
gave  excellent  results.  W.  J.  P. 

Estimation  of  Sodium  Salicylate  in  Presence  of  "  Ichthyol." 

By  J.  J.  HoFMAN  (Ned.  Tydschr.  Fharm.,  &c.,  1895,  103— 104).— The 
sodium  salicylate  may  be  separated  from  the  ichthyol  by  treating  the 
mixture  with  water,  which  will  leave  the  greater  part  of  the  ichthyol 
undissolved,  and  the  last  traces  may  be  precipitated  from  the  solution 
by  adding  an  equal  bulk  of  brine.  The  salicylic  acid  can  then  be 
•extracted  in  the  usual  manner  by  acidifying  with  hydrochloric  acid 
and  agitating  with  ether.  L.  DE  K. 

Determination  of  the    Heat  of  Bromination  in  Oils.    By 

Harvey  W.  Wiley  (/.  Amer.  Cliem.  Soc,  1896,  18,  378— 383).— The 
process  is  a  modification  of  the  one  proposed  by  Hehner  and  Mitchell 
(Abstr.,  1895,  ii,  427).  The  bromine  is  not  added  undiluted,  but  is 
mixed  with  4  volumes  of  either  chloroform  or,  better,  carbon  tetra- 
<;hloride. 

Ten  grams  of  the  oil  is  dissolved  in  either  of  the  solvents  and 
diluted  to  50  c.c. ;  5  c.c.  of  this  solution  is  mixed  in  a  speciaUy 
constructed  apparatus  with  5  c.c.  of  the  bromine  solution,  and 
the  rise  in  temperature  is  observed  by  means  of  a  delicate  ther- 
mometer. The  author  has  tabulated  the  results  of  experiments  with 
olive  oil,  calycanthus  seed  oil,  cotton-seed  oil,  and  sunflower  seed  oil, 
.using  both  chloroform  and  carbon  tetrachloride.  It  is  advisable  to 
make  at  least  four  trials  with  a  sample.  L.  de  K. 
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Estimation  of  the  Solid  Fat  in  Artificial  Mixtures  of  Vege- 
table and  Animal  Pats  and  Oils.  By  J.  Howard  Wainwright 
(/.  Amer.  Chem.  Soc,  1896,  18,  259 — 264). — Tlie  author  recommends 
the  following  process  for  the  afcsaj  of  lard  compounds  (larderine)  : — 
150  grams  of  the  sample  is  placed  in  a  beaker  and  heated  in  a  boiling 
water  bath  until  entirely  melted.  After  an  hour,  the  water  is  allowed 
to  cool  to  75 — 80  F.,  and  the  beaker  is  then  put  in  a  moderately 
warm  place  for  at  least  12  hours.  This  causes  the  solid  fat  to 
crystallise,  and  after  stirring  the  contents  with  a  glass  rod  or 
spatula,  50  grams  is  weighed  out  and  carefully  wrapped  in  a  double 
thickness  of  Canton  flannel  in  which  it  is  subjected  to  pressure  in  a 
small  screw  press,  very  gradually  at  first  but  afterwards  as  strongly 
as  possible.  After  the  od  has  drained  off,  the  contents  of  the  press 
are  removed  and  the  solid  cake  is  weighed. 

The  results  are  accurate  within  one»and  a  half  per  cent. 

L.    DE    K. 

Estimation  of  added  Water  in  Milk  by  taking  its  Freezing 
Point.  By  Hartog  J.  Hamburger  (Ned.  Tydschr.  Pharm.,  1896, 
209 — 212). — The  author  finds  that  the  freezing  point  of  milk  varies 
from  0'574  to  0'556'^  below  zero. 

By  using  Beckmann's  freezing  apparatus  and  a  thermometer 
capable  of  showing  hundredths  of  a  degree  or  less,  it  becomes  possible 
to  detect  with  certainty  the  addition  of  2  or  3  per  cent,  of  added 
water.     Several  samples  of  milk  may  be  tested  in  an  hour. 

The  author  is  fully  aware  that  before  the  process  can  be  generally 
introduced,  a  great  many  local  experiments  will  have  to  be  made. 

L.    DE    K. 

New  Method  of  Testing  Quinine.  By  Melchior  Kubli  {Ghem. 
Gentr.,  1895,  ii,  1058—1059;  f.om  Pharm.  Zeit.  Buss.,  34,  593—598, 
609—613,  625—628,  641— 646).— The  author's  process  for  testing 
commercial  quinine  sulphate  is  based  on  the  fact  that  whilst  the 
sulphates  of  the  inferior  alkaloids  are  more  soluble  in  water  than 
the  pure  article,  the  liberated  alkaloids  behave  in  an  opposite  manner. 

1*793  gram  of  the  sample  dried  at  40 — 50°  is  placed  in  a  tared  flask 
with  60  c.c.  of  water  and  heated  to  boiling.  After  five  minutes,  the 
amount  of  water  is  increased  to  62  grams,  and  the  whole  is  placed  for 
half  an  hour  in  water  at  20°,  well  shaken  and  filtered.  5  c.c.  of  the 
filtrate  is  put  into  a  narrow  glass  cylinder,  three  drops  (0*8  c.c)  of 
a  solution  of  sodium  carbonate  (1 — 10)  is  added,  and  water  is  now 
carefully  added  from  a  burette,  with  constant  shaking,  until  the 
turbidity  has  completely  disappeared.  The  operation  is  twice  re- 
peated, arc),  to  make  sure,  the  supposed  correct  amount  of  water  is 
added  at  once,  and  the  turbidity  should  then  vanish  by  rotating  three 
times.  If  the  sample  is  pure,  10  c.c.  of  water  will  be  required ;  but, 
if  not,  a  larger  quantity  will  be  wanted,  depending  on  the  quantity 
and  nature  of  the  accompanying  alkaloid.  The  paper  will  be  con- 
tinued. L.  DE  K. 

The  Testing  of  Quinine  Sulphate.  By  Oswald  Hesse  (Arch. 
Pharm.,  1896,  234,  195—203). — The  author  criticises  the  water  test 
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and  the  carbonic  anhydride  test  proposed  by  Kubli  (preceding 
abstract),  and  points  out  that,  according  to  his  own  experiments, 
neither  of  these  tests  gives  such  accurate  results  as  the  official  tests, 
and  further,  that  the  results  given  by  the  two  tests  do  not  agree  with 
one  another,  A.  H. 

Acidimetric  Estimation  of  Vegetable  Alkaloids.  A  Study 
of  Indicators.  By  Lyman  F.  Kebler  (/.  Amer.  Ghem.  Soc,  1895, 17, 
822 — 831). — The  author  has  experimented  with  the  following  alka- 
loids :  quinine,  strychnine,  morphine,  codeine,  and  cocaine ;  also 
with  the  crude  alkaloids  of  nux  vomica,  ipecacuanha,  and  belladonna. 

As  regards  the  indicators,  it  can  be  safely  concluded  that  methyl- 
orange  has  lost  somewhat  of  its  glory.  Litmus  solution  is  also  quite 
unsatisfactory  for  delicate  titrations.  Haematoxylin  may  claim  the 
best  results,  whilst  Brazil  wood  comes  second,  and  cochineal  third. 
The  author  is  studying  the  behaviour  of  other  indicators. 

L.    DE    K. 

A  Forensic  Examination  for  Strychnine.  By  Louis  Lewix 
(Arch.  Pharm.,  1896,  234,  272— 273).— Polemical.  A.  H. 

Detection  of  the  Glucosides  of  Digitalis  and  the  Products 
of  their  Hydrolysis  by  means  of  Sulphuric  acid  containing  a 
Ferric  Salt.  By  Heinrich  Kiliani  (Arch.  Pharm.,  1896,  234,  273 
— 277). — The  reaction  which  the  digitalis  glucosides  give  with  sulph- 
uric acid  is  due  to  the  presence  of  ferric  salts  in  the  latter,  and  is 
best  obtained  by  using  sulphuric  acid,  to  100  c.c.  of  which  1  c.c.  of  a 
solution  of  5  grams  of  commercial  ferric  sulphate  in  100  c.c.  of  water 
has  been  added.  With  this  reagent  the  following  reactions  may  be 
obtained. 

Digitalinum  verum  is  coloured  a  deep  golden  yellow,  and  then 
forms  a  red  solution,  which  rapidly  changes  to  a  permanent  reddish- 
violet.  Digitaligenin  gives  the  same  reaction,  but  with  greater 
intensity.  Digitoxin  becomes  very  dark  coloured,  and  then  forms  a 
dirty  brownish-red  solution.  Digitoxigenin  forms  a  red  solution 
which  is  strongly  fluorescent.  Digitonin  and  digitogenin,  on  the 
other  hand,  produce  no  coloration  whatever.   - 

Digitoxin  may  be  further  identified  by  the  fact  that,  when  it  is 
dissolved  in  acetic  acid  containing  ferric  sulphate  (prepared  in  the 
same  way  as  the  sulphuric  acid),  and  sulphuric  acid  containing  the 
iron  salt  then  poured  into  the  tube  so  as  to  form  a  layer  beneath  it, 
a  blue  coloration  is  gradually  developed  in  the  acetic  acid,  whilst  the 
sulphuric  acid  remains  colourless.  This  coloration  in  the  acetic  acid 
is  not  produced  by  any  other  of  these  compounds.  If  digitalinum 
verum  is  also  present,  the  sulphuric  acid  becomes  reddish- violet,  and 
the  acetic  acid  indigo-blue.  (Compare  Keller,  Ber.  Pharm.  GeselL, 
1895,  Part  11.)  The  application  of  this  very  delicate  test  has  shown 
that  no  digitoxin  is  present  in  the  glucosides  extracted  from  the  seeds 
in  the  ordinary  way. 

Digitoxin  appears  only  to  exist  in  one  modification,  the  substance 
described  as  a-digltoxin  being  identical  with  the  /3-compound  pre- 
viously described  by  the  author.  A.  H. 
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Cubebs  and  its  Adulterants.  By  Karl  Peinemann  (Arch. 
Pharm.,  1896,  234,  204— 271).— See  this  vol.,  i,  494. 

P.  Hoppe-Seyler's  Double  Colorimetric  Pipette.  By  Gteorg 
Hoppe-Seyler  (Zeit.  physiol.  Ghem.,  1896,  21,  461 — 467),  and  by 
Hugo  Winternitz  (ibid.,  468 — 480). — The  more  extensive  use  of  this 
apparatus  is  advised.  In  the  first  paper,  a  number  of  clinical  exami- 
nations of  blood  are  given.  Hoppe-Seyler's  method  gives  higher 
results  than  the  other  well  known  colorimetric  methods  of  Growers 
and  von  Fleischl.  The  second  paper  shows  that  the  standard  used 
(carbonic  oxide  haemoglobin)  is  permanent  for  years,  and  that  the 
colorimetric  results  are  close  to  those  obtained  by  analysis.  Various 
details  in  the  method  of  using  the  instrument  are  described  in  full. 

W.  D.  H. 

Estimation  of  Solid  Matter  in  Beef-Tea.  By  Leonard  de 
KoNiNGH  (Ned.  Tydschr.  Pharm.,  Sfc,  1896,  208).— To  a  weighed 
quantity  of  the  warm  liquid,  a  weighed  quantity  of  tannin  is  added, 
the  moisture  in  which  is,  of  course,  known.  The  gelatin  is  at  once 
precipitated  and  the  drying  therefore  proceeds  at  a  rapid  rate  on  the 
water  bath ;  a  short  drying  at  98 — 100°  will  then  give  a  constant 
weight  from  which  the  weight  of  the  dry  tannin  added  must  be 
deducted.  The  combination  of  gelatin  with  tannin  is,  according  to 
the  author,  a  purely  additive  product.  The  residue  is,  as  a  rule, 
more  combustible  than  that  obtained  in  the  ordinary  way,  and  leaves 
a  white  ash.  L.  de  K. 
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Characterisation   of   Optically  Isomeric    Compounds.     By 

Paul  Walden  (JJer.,  1896,  29,  1692— 1707).— According  to  Pasteur, 
substances  contaiuinor  an  asymmetric  carbon  atom  all  crystallise  in 
hemihedral  forms.  This  statement  can  no  longer  be  maintained, 
since  a  very  large  number  of  optically  isomeric  compounds  are  now 
known  which,  do  not  crystallise  in  hemihedral  forms,  a  large  number 
of  these  from  among  the  alkaloids,  sugars,  and  terpenes  being 
adduced  by  the  author.  Numerous  cases,  moreover,  are  now  known 
in  which  the  racemic  inactive  form  of  a  compound  does  not  differ 
from  the  active  forms  in  the  same  way  as  racemic  acid  from  dextro- 
and  laevo-tartaric  acid,  by  having  a  higher  melting  point  and  smaller 
solability.  Thus,  many  racemic  forms  have  the  same  melting  point, 
and  others  again  a  lower  melting  point  than  thg  optically  active 
isomerides  to  which  they  correspond.  The  author  has  determined 
the  melting  point,  density,  molecular  volume,  electrical  conductivity 
(coefficient  of  affinity),  solubility,  and  crystalline  form  of  a  large 
number  of  optically  active  substances  and  of  their  racemic  isomer- 
ides, and  has  come  to  the  following  conclusions.  (1)  Hemihedry  i.s 
only  a  frequent,  but  not  a  necessary,  accompaniment  of  optical 
activity.  (2)  Both  the  optically  active  and  racemic  forms  have  the 
same  coefficient  of  affinity  (K).  (3)  The  dextro-  and  leevo-forms  of 
a  substance  have  the  same  density,  solubility,  and  melting  point. 
(4)  The  racemic  form  may  have  either  the  same  or  a  lower  or  a 
higher  melting  point  than  the  active  isomerides.  (5)  When  the 
racemic  form  has  a  higher  melting  point  it  has  also  a  smaller 
solubility  and  a  smaller  molecular  volarae.  (6)  Any  compound  of 
two  oppositely  optically  active  forms  of  a  substance  may  be  con- 
sidered as  a  true  racemic  modification  when  its  crystalline  form  and 
density  is  different  from  those  of  the  active  isomerides.  These  are 
usually  accompanied  by  different  melting  point  and  solubility. 

A.  H. 

Chlorinated  Ethereal  Tartrates.  By  Paul  Freundler  (BulL 
Soc.  Chim.,  1895,  [3],  13,  1055— 1063).— Le  BA  (ihid.,  9,  674)  and 
Walden  (Abstr.,  1895,  i,  45u)  have  shown  that  optically  active  sub- 
stances which  contain  an  atom  of  chlorine,  bromine,  or  iodine  directly 
united  to  an  asymmetric  carbon  atom  form  exceptions  to  Guye's 
law  of  the  product  of  asymmetry.  Le  Bel  has  found  that  the  chlor- 
acetate  of  propyl  glycol,  in  which  the  chlorine  is  not  directly  united 
to  an  asymmetric  carbon  atom,  does  not  behave  abnormally  ;  the 
author  has  undertaken  the  study  of  several  ethereal  salts  of  tar- 
taric acid,  in  which  the  hydroxyls  have  been  etherified  by  chloracetic 
acid,  in  order  to  see  whether  they  are  also  normal. 

Methylic  dichloracetyltartrate^ 

C00Me'CH(C00CH2Cl)-CH(C00CH,Cl)-C00Me, 
VOL.  Lxx.  ii.  40 
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is  a  syrupy  liquid,  wliicli  distils  at  187 — 190°  ander  a  pressure  of 
14  mm.  Its  sp.  gr.  =  1-409  at  18°,  and  its  specific  rotatory  power 
[ajc  =  +3"5°.  The  corresponding  ethylic  salt  boils  at  195 — 197°  at 
12  mm.  pressure,  has  sp.  gr.  =  I'Sll  at  15°,  and  [aj^  =  +9*4°.  The 
propylic  salt  boils  at  204 — 205°  at  15  mm.  pressure  ;  its  sp  gr.  =  1'245 
at  17°  and  [cc]j)  =  +11*0°.  The  isohutylic  salt  is  almost  as  syrupy 
as  the  methylic ;  it  distils  at  210 — 215°  at  18  ram.  pressure;  its  sp. 
^r.  =  1*195  at  20°,  and  its  specific  rotatory  power  [a]j)  =  -f  13'9°. 
These  numbers  are  normal,  in  so  far  as  the  rotatory  power  increases 
with  an  increase  in  w^eight  of  the  alkylic  group,  but  they  are  abnormal 
in  that  they  are  all  dextrogyrate,  whereas  from  the  law  of  the  pro- 
duct of  asymmetry  they  should  be  leevogyrate.  The  author  discusses 
these  facts  from  a  theoretical  standpoint.  Experiments  were  also 
made  to  show  the  influence  of  temperature  on  the  rotatory  power ;  in 
all  cases,  the  rotatory  power  increases>  considerably  with  an  increase  in 
temperature. 

Different  solvents  also  have  an  influence  on  the  rotatory  powers  of 
these  ethereal  salts,  just  as  they  have  on  those  of  the  diphenylacetyl- 
tartrates  and  the  ordinary  alkylic  tartrates. 

Benzene  solution.  Liquid. 

Methylic  dichloracetyl  tartrate  [ajo  =  —   1-]°  +   3*5° 

Ethylic  „  „         [a]B=+10-8  +9-4 

Propylic  „  „  Wd  =  +   9-9  +]1'6 

Isobutylic  „  „         [ajc  =  +   8*0  +13*9 

Alcohol,  carbon  bisulphide,  ethylene  dibromide,  and  chloroform 
have  the  same  effect  on  the  rotatory  powers  of  the  dichloracetyltar- 
trates  as  on  those  of  the  diphenylacetyliartrates. 

The  molecular  weights,  as  obtained  by  the  cryoscopic  method,  in 
benzene  and  ethylene  dibromide  solutions,  are  also  abnormal. 

J.  J.  S. 

The  Action  of  Nitrous  acid  in  a  Grove's  Element.  By 
Rudolph  Ihle  {Ghem.  Centr.,  1895,  ii,  428;  from  Zeits.  Electrotechn. 
u.  Etectrochemie,  1895,  174 — 175). — If  the  nitric  acid  in  a  Grove's 
element  is  gradually  diluted  with  water,  the  electromotive  force 
remains  nearly  constant  until  the  acid  contains  38  per  cent,  nitric 
acid  ;  on  further  dilution,  the  E.M.F.  falls  from  1*8  to  0*7  volt,  and 
with  28  per  cent,  of  nitric  acid  has  the  smaller  potential.  If,  how- 
ever, potassium  nitrite  is  added  to  the  28  per  cent,  acid,  the  potential 
rises  from  0*7  to  1'8  volt,  but  falls  again  to  0*7  as  soon  as  the  nitrous 
acid  is  destroyed  by  potassium  permanganate,  hydrogen  peroxide, 
carbamide,  &c.  Similarly  the  potential  of  a  ^38  per  cent,  acid  is 
lowered  by  the  addition  of  potassium  permanganate  or  of  carbamide. 
It  therefore  follows  that  nitrous  acid  is  the  real  depolariser  in  a 
Grove's  element  (compare  this  vol.,  ii,  460).  J.  J.  S. 

A  Non-sulphating  Phospho-accumulator.  By  Henry  N. 
Warren  {Ghem.  News,  1896,  73,  191). — Leal  grids  of  special  con- 
struction are  repeatedly  pasted  with  a  composition  of  litharge  and 
phosphoric  and  sulphuric  acids,  and  dried  for  hours  at  250°  F.,  until 
biscuit  plates  are  obtained ;  these  are  piled  with  alternate  plates  of 
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amalgamated  zinc  and  insulating  carbon  blocks  in  dilute  sulphuric 
acid,  with  or  withoat  12  per  cent,  of  phosphoric  acid,  until  perfectly 
reduced  ;  they  are  then  washed  and  peroxidised,  being  subsequently 
soaked  in  dilute  phosphoric  acid.  D.  A.  L. 

Electrolysis  of  Hydrogen  Chloride  without  a  Membrane. 

By  Feltx  Oettkl  (Ghem.  Gentr.,  1895,76,3;  from  Zelts.  Elektro- 
techn.  u.  EleUrochemie,  1895,  57 — 58). — If  hydrogen  chloride  is  elec- 
trolysed without  a  membrane,  the  decomposition  products  are  formed 
in  amounts  far  below  the  theoretical,  as  the  chlorine  which  dissolves 
in  the  liquid  is  again  converted  into  hydrogen  chloride  by  the  hydro- 
gen at  the  cathode.  The  solubility  of  the  chlorine  in  the  solution  is 
reduced  by  the  addition  of  sodium  chloride,  magnesium  chloride,  or 
magnesium  sulphate.  The  most  suitable  solution  for  electrolysis  is  a 
concentrated  solution  of  sodium  chloride  to  which  sulphuric  acid  has 
been  added.  If  the  sulphuric  acid  is  added  in  excess,  oxygen  is 
liberated  towards  the  end  of  the  process ;  if  sodium  chloride  is  in 
excess,  sodium  hypochlorite  is  formed,  and  the  evolution  of  gas  ceases 
when  the  solution  becomes  neutral.  H.  C. 

Calculation  of  the  Conductivity  of  Mixtures  of  Electrolytes 
having  a  common  Ion.  By  Douglas  McIntosh  (Phil.  Mag.,  1896, 
[5],  41,  510 — 516). — MacGregor  has  developed  a  method  of  calcu- 
lating, from  observations  of  a  number  of  simple  solutions  of  two  elec- 
trolytes having  a  common  ion,  the  conductivity  of  a  solution  containing 
both  electrolytes,  the  assumption  being  made  that  the  ionic  velocities 
of  the  constituent  electrolytes  are  not  changed  by  the  mixing.  To 
test  the  accuracy  of  the  method,  the  author  has  examined  mixtures  of 
sodium  and  potassium  chloride  solutions,  and  of  solutions  of  sodium 
and  hydrogen  chloride.  In  the  case  of  mixtures  of  sodium  and 
potassium  chlorides,  the  differences  between  the  calculated  and  the 
observed  values  increase  rapidly  as  the  constituent  solutions  become 
more  and  more  nearly  saturated,  reaching  64  per  cent,  in  the  case  of 
practically  saturated  solutions.  In  the  weaker  solutions  of  sodium  and 
hydrogen  chloride,  the  differences  between  the  calculated  and  observed 
values  are  evidently  due  to  accidental  errors  ;  in  the  stronger  solu- 
tions, the  differences  become  more  marked  and  irregular  in  magnitude. 

The  results  show  that  in  the  case  of  two  electrolytes  with  a  common 
ion  which  differ  so  markedly  in  ionic  velocity  from  one  another  as 
sodium  chloride  and  hydrogen  chloride,  the  dissociation  theory  enables 
us  to  calculate  the  conductivity  of  solutions  containing  both,  within 
the  limits  of  experimental  error,  up  to  a  mean  concentration  of  about 
1  gram.-mol.  per  litre,  and  that  in  the  case  of  solutions  of  greater 
mean  concentration  the  calculated  value  is  greater  than  the  observed. 

H.  C. 

Conductivity  of  Solutions  of  some  Salts  in  Acetone.  By 
St.  von  Laszcztnski  (Ghem.  Gentr.,  1895,  76,  ;i;  from  Zelts.  Elek- 
trotechn.  u.  EleMrochemie,  1895,55 — 57). —  The  author  has  determined 
the  conductivities  of  solutions  of  the  thiocyanates  of  potassium, 
sodium,  and  ammonium,  the  chlorides  of  mercury  and  potassium, 
potassium  iodide,  and   silver  nitrate  in  acetone,  the  conductivity  of 

40—2 
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wMcli  was  itself  negligeable.  The  values  obtained  for  various  dilu- 
tions show  that  solutions  in  acetone  have  a  smaller  conductivity  than 
the  corresponding  aqueous  solutions.  The  resistances  increase  with 
rising  dilution  in  such  a  manner  as  to  prevent  the  determination  of 
the  limiting  value  for  the  molecular  conductivity,  but  the  values  for 
Mqo  are  estimated  at  160 — 170  for  potassium  iodide  and  ^200  for 
sodium  thioc3'anate. 

In  agreement  with  Ostwald's  view,  that  the  differences  in  the  mole- 
cular conductivities  depend  on  the  internal  friction  of  the  solvents, 
acetone  solutions  show  higher  values  for  yu^  than  aqueous  solutions. 

H.  C. 

Electrolysis  of  Solutions  of  Salts  in  Acetone.  By  St.  von 
Laszczynski  (Chem.  Centr.,  1895,  76,  3;  from  Zeits.  Elektrotechn.  u. 
Elektrochemie,  1895,  57). — A  solution  of  potassium  iodide  in  acetone 
can  be  decomposed  by  the  current  f>rom  six  Meidinger  cells ;  iodine 
appears  at  the  anode  and  a  gas  at  the  cathode.  A  solution  of  lithium 
chloride  electrolysed  with  100  volts  yields  lithium  at  the  cathode. 
The  thiocyanates  of  potassium,  sodium,  and  ammonium  give  with 
7  volts  and  0*5  ampere  the  corresponding  amalgam  when  mercury  is 
used  as  the  cathode ;  with  copper  or  platinum  cathodes  a  yellow, 
amorphous  deposit  is  formed,  and  bubbles  of  gas  appear  on  both 
electrodes.  From  a  silver  nitrate  solution,  the  metal  separates  on  the 
cathode.  H.  C. 

Estimation  of  the  Heat  of  Combustion  of  Fuels.  By  Walther 
Hem  PEL  (Zeit.  angw.  Ghem.,  1896,  350 — 352). — The  material,  coal,  for 
instance,  is  burnt  in  a  calorimetric  bomb.  The  bomb  is  then  heated, 
and  the  steam  passed  into  a  weighed  calcium  chloride  tube,  to  which  a 
calcium  chloride  guard  tube  has  been  attached.  To  collect  all  the  water, 
the  guard  tube  is  connected  with  a  filter  pump,  and  the  bomb  ex- 
hausted. Bj  alternately  admitting  air  and  exhausting,  the  last  traces 
of  water  may  be  collected  in  the  weighed  tube.  The  available  heating 
effect  is  then  found  by  allowing  600  calories  for  each  unit  of  water. 

L.    DE    K. 

Reaction  Velocity  in  the  Conversion  of  Diazoamido-  into 
Amidoazo- derivatives.  II.  By  Hkinrich  Goldschmidt  and  R.  U. 
Reinders  (Ber.,  1896,  29,  1899—1907  ;  compare  this  vol.,  ii,  515).— 
Benzenediazoamidotoluene  is  converted  by  aniline  hydrochloride  in 
aniline  solution  into  amidoazobenzene,  and  not  into  tolueneazoaniline. 
The  conversion  of  paradiazoamidotoluene  into  amidoazotoluene  in 
paratoluidine  solution  by  paratoluidine  hydrochloride  proceeds  in 
the  normal  manner,  the  rate  of  change  being  proportional  to  the 
concentration  of  the  hydrochloride  of  the  base. 

Experiments  with  the  hydrochloride,  trichloracetate,  and  dichlor- 
acotate  of  aniline  and  diazoamidobenzene  show  that  the  rate  of 
change  is  roughly  proportional  to  the  rate  of  inversion  of  sugar 
produced  by  the  corresponding  acids  in  aqueous  solution.  The 
authors  therefore  consider  it  probable  that  the  effective  agent  in 
the  production  of  the  change  is  the  hydrogen  ion  of  the  acid  com- 
bined with  the  anilide,  and  that  aniline  hydrochloride  is  decom- 
posed in  aniline  solution  into  the  acid  and   the  base.     This  view  is 
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supported  by  tlie  fact  that  the  solubility  of  hydrogen  chloride 
in  aniline  is  raised  by  the  addition  of  indifferent  compounds  to  the 
aniline  in  the  same  way  as  that  of  hydrated  salts  in  water.  The 
same  thing  holds  for  solutions  of  picric  acid  in  toluidine.  A  further 
confirmation  of  this  view  is  that  diazoamidobenzene  is  converted  into 
amidoazobenzene  in  dimethylaniline  solution  by  w^eak  acids,  such  as 
benzoic  acid,  which  crystallise  out  in  the  free  state  from  solution  in 
dimethylaniline.  A.  H. 

Note. — The  authors  do  not  discuss  the  possibility  that  the  change 
may  be  brought  about  by  the  "ammonium  ion"  CgHo'N'Ha,  of  the  dis- 
sociated salt. — A.  H. 

Etherifi cation  of  Substituted  Acetic  acids.  By  D.  M.  Lichty 
{Amer.  Chem.  /.,  1896,  18,  590—600;  compare  Abstr.,  1895,  ii,  159). 
A  temperature  of  80°  was  deemed  more  suitable  than  that  previously 
used  (154°  ;  loc.  cit.)  for  the  determination  of  etherification  values, 
and  for  the  sake  of  better  comparison  than  could  be  obtained  by  the 
former  method,  the  estimations  were  made  at  much  shorter  intervals, 
namely,  1,  3,  5,  10,  &c.,  minutes,  instead  of  1,  2,  4,  6,  &c.,  hours. 
The  following  results  were  obtained. 

Initial  rate  Limit  of 

(one  minute) .  etherification. 

Chloracetic  acid 1'78  per  cent.  68' 65  per  cent. 

Dichloracetic  acid   ....      4*56         „  71*22         „ 

Trichloracetic  acid ....      9*99         „  74-00 

The  limit  of  etherification  of  acetic  acid  is  66*57  per  cent.  It  will 
be  seen  that  the  influence  of  chlorine  is  much  greater  on  the  rate  of 
etherification  than  on  the  limit.  A.  Gr.  B. 

Apparatus  for  Distillation  in  a  Vacuum.  By  Paul  C.  Freer 
{Amer.  Chem.  J.,  1896,  18,  585 — 586). — An  improved  receiver  for  dis- 
tillation in  a  vacuum  in  which  the  receiving  tubes  are  contained  in  a 
bell-mouthed  cylinder  closed  at  the  shoulder  by  a  gutta-percha  plug, 
through  Avhich  pass  the  condensing  tube,  the  rotatory  shaft  which 
carries  the  receiving  tubes,  and  the  tube  connected  with  the  vacuum 
pump ;  the  bell  mouth  of  the  cylinder  contains  mercury,  which  forms 
an  air-tight  layer  over  the  gutta-percha  plug.  A.  G.  B. 

Apparatus  for  the  Electrolysis  of  Hydrochloric  acid.    By 

Georgk  0.  HiGLEY  and  B.  J.  Howard  {Amer.  Chem.  /.,  1896, 18,  584 — 
585). — An  improved  apparatus  for  demonstrating  the  volumetric  com- 
position of  hydrochloric  acid  by  electrolysis,  in  which  the  liberated 
gases  traverse  but  a  small  layer  of  liquid,  and  are  collected  and 
measured  in  tubes  distinct  from  those  containing  the  electrodes. 

A.  G.  B. 

Lecture  Experiment :  Electrolysis  of  Hydrochloric  acid.  By 
J.  M.  PiCKEL  {Ber.,  1896,29,  1942—1945;  compare  L.  Meyer,  Abstr., 
1894,  ii,  232). — The  production  of  less  chlorine  than  hydrogen  Avhen 
hydrochloric  acid  is  electrolysed  in  a  lecture  experiment,  has  been 
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already  explained,  and  to  some  extent  obviated  by  L.  Meyer  (he.  ctt.). 
The  author  describes  a  form  of  apparatus  in  which  the  electrolyte  is 
the  only  liquid  through  which  the  escaping  chlorine  must  travel;  the 
gas  itself  is  not  measured,  but  is  caused  to  displace  its  own  volume 
of  air,  which  can  then  be  estimated.  By  means  of  the  new  apparatus, 
a  lecture  experiment  yields  results  which  approximate  closely  to 
those  required  by  theory.  M.  O.  F. 

Apparatus  for  demonstrating  that  two  Volumes  of  Hydro- 
gen and  one  Volume  of  Oxygen  form  two  Volumes  of  Water 
Vapour.  By  Paul  C.  Freer  (Amer.  Chem.  /.,  1896,  18,  586—58/). 
— An  improved  tube  for  demonstrating  the  volumetric  composition 
of  steam  in  which  the  eudiometer  tube  has  a  stopcock  at  its  upper 
end,  and  is  attached  to  a  flexible  tjibe  from  a  mercury  reservoir  at 
its  lower  end.  A.  Gr.  B. 

Volumetric     Composition    of    Ammonium    Chloride.      By 

Douglas  John  Carxkgie  and  H.  Wales  (Chem.  News,  1896,  73,  206). 
— A  tube  is  used,  open  below,  stoppered  at  the  top,  and  divided  by  a 
stopcock  into  two  portions,  so  that  the  lower  portion  down  to  a  mark 
is  of  twice  the  capacity  of  the  upper  portion.  The  upper  portion 
is  filled  with  dry  hydrogen  chloride,  the  lower  portion  with  kerosene, 
satui'ated  with  dry  ammonia;  it  is  inverted  in  a  glass  trough  contain- 
ing the  same  liquid,  and  then  filled  down  to  the  mark  with  dry 
ammonia  ;  on  opening  the  stopcock  combination  ensues,  and  in  course 
of  time  the  lower  portion  of  the  tube  becomes  filled  with  thtf  kerosene, 
whilst  the  upper  portion  contains  the  ammonium  chloride  and  the 
excess  of  ammonia,  1  vol.  D.  A.  L. 
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Ozone.  By  Carl  Engler  and  W.  Wild  (Ber.,  1896,  29,  1929— 
1940). — Various  hypotheses  have  been  advanced  to  account  for  the 
production  of  a  mist;  w^hen  ozone  is  led  through  a  reducing  agent  and 
brought  in  contact  with  water  vapour.  It  has,  for  instance,  been 
stated  that  oxygen,  when  electrified,  yields  two  modifications,  ozone 
and  antozone,  the  latter  being  characterised  by  producing  the  mist 
in  question  on  removal  of  the  former ;  this  view  was  shown  to  be 
incorrect  by  Engler  and  Nasse,  who  pointed  out  that  the  hypothe- 
tical antozone  was  only  formed  on  decomposing  the  ozone,  at  the 
same  time  suggesting  that  the  fog  producer  is  not  a  modification  of 
oxygen,  but  the  vapour  of  hydrogen  peroxide.  The  present  investi- 
gation indicates  that  this  conclusion  in  turn  has  no  experimental 
foundation,  having  established  the  fact  that  the  fog  under  discussion 
consists  of  definite  chemical  compounds,  usually  solids,  produced 
by  the  oxidation  of  a  deozoniser.  These  substances  are  finely 
divided,  or  in  some  cases  develop  mist,  owing  to  their  hygroscopic 
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properties ;  they  may  be  acidic,  neutral,  or  even  basic,  and  escape 
absorption  by  water  or  alkalis  entirely  from  mechanical  causes. 

The  production  of  mist  is  found  to  depend  on  the  presence  in  the 
deozoniser  of  a  gaseous,  or  readily  volatile  substance,  capable  of 
yielding  a  solid,  or  hygroscopic,  product  of  oxidation.  Thus  the 
phenomenon  is  observed  in  the  case  of  solutions  containing  iodine, 
or  from  which  iodine  is  liberated  under  the  influence  of  ozone,  this 
being  oxidised  to  iodic  acid ;  sulphurous  acid  yields  sulphuric  acid, 
whilst  ammonia  and  solutions  of  ammonium  salts  give  rise  to  ammo- 
nium nitrate.  Liquids  containing  hydrogen  sulphide  owe  their  fog- 
producing  character  to  the  liberation  of  sulphur. 

For  the  experimental  evidence  on  which  these  conclusions  are 
based,  together  with  the  explanation  of  minor  points  in  connection 
with  this  phenomenon,  reference  must  be  made  to  the  original  paper. 

M.  0.  F. 

Oxidation  of  Sodium  Sulphide  and  Hydrosulphide  to  Sul- 
phate by  Electrolysis.  By  Frank  W.  Durkee  (Amer.  Chem.  /., 
1896,  18,  525 — 536). — During  the  electrolysis  of  a  dilute  solution  of 
sodium  sulphide  (containing  about  3'4  grams  of  sodium  in  400  c.c.) 
by  a  current  of  about  3  amperes  (voltage  not  given),  hydrogen  was 
evolved  at  the  cathode,  and  the  liquid  became  yellow,  at  first  around 
the  cathode  and  ultimately  throughout;  light  yellow  sulphur  then 
appeared  on  the  anode,  but  scaled  off  again,  and  in  greater  part  dis- 
solved ;  fine  white  sulphur  next  separated  near  the  surface  of  the 
liquid  about  the  anode,  but  dissolved  as  it  sank  through  the  solution 
until  a  certain  stage  of  the  electrolysis,  when  the  yellow  colour  of  the 
liquid  disappeared,  and  the  white  sulphur  settled  in  the  beaker; 
subsequently  more  oxygen  escaped  than  at  at  any  previous  stage. 
Experiments,  in  which  sodium  thiosulphate  solution  and  sodium 
polysulphide  solution  respectivelj'-  were  electrolysed,  showed  that  the 
separation  of  white  sulphur  described  above  connotes  the  oxidation 
of  thiosulphate,  whilst  the  separation  of  yellow  sulphur  is  incidental 
to  the  presence  of  polysulphide.  These  facts,  in  conjunction  with  the 
analytical  data  given  in  the  paper,  indicate  that  the  course  of  oxida- 
tion of  sodium  sulphide  by  electrolysis  is  similar  to  that  of  its  oxida- 
tion by  air,  which  has  been  elucidated  by  Lunge ;  the  sulphide  is  first 
oxidised  to  hydroxide  and  thiosulphate,  the  latter  passing  to  sulphate 
with  separation  of  sulphur  ;  this  sulphur  dissolves  in  unaltered  sul- 
phide to  form  polysulphides,  which  are  oxidised  to  thiosulphate  with 
separation  of  sulphur.  Thus  during  the  electrolysis,  sulphides  dis- 
appear first,  then  the  hydroxide,  and  finally  the  thiosulphate,  the 
sulphate  being  virtually  the  end  product.  It  was  noticed  that  when 
attempts  were  made  to  electrolyse  sodium  sulphide  solution  with  an 
alternating  current,  the  platinum  electrodes  dissolved,  whereas  no 
such  dissolution  was  noticed  in  the  case  of  the  direct  current  electro- 
lysis. A.  G.  B. 

Volatility  of  Red  Phosphorus.  By  Henryk  Arctowski  (Zeits. 
anorg.  Chem.,  1896,  12,  225 — 228). — When  commercial  red  phos- 
phorus is  heated  for  10  days  at  a  temperature  of  108°  in  an  apparatus 
so  arranged  that  the  volatile  products  are  condensed  on  a  cold  tube, 
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crystal  skeletons  are  obtained,  consisting  of  nodules  of  yellow  phos- 
phorus, containing  small  pieces  of  the  red  modification.  Red  phos- 
phorus, previously  washed  with  carbon  bisulphide,  when  heated  at 
100°  for  48  hours  in  a  vacuum  of  14 — 16  mm.,  volatilises,  and  forms 
carmine-red,  transparent,  microscopic  crystals,  which  are  not,  how- 
ever, well  formed.  E.  C.  R. 

Action  of  Hydrogen  Iodide  and  of  Phosphonium  Iodide  on 
Thiophosphoryl  Chloride.  By  Adolphe  Besson  (Compt.  rend., 
1896,  122,  1200— 1202).— Hydrogen  Iodide  dissolves  without  change 
in  thiophosphoryl  chloride  cooled  in  a  mixture  of  ice  and  sali,  but 
at  0°  hydrogen  chloride  and  hydrogen  sulphide  are  given  off,  and  the 
liquid  contains  free  iodine  and  phosphorus  triiodide,  the  action 
being  analogous  to  that  of  hydrogen  iodide  on  phosphorus  oxychlor- 
ide  (this  vol.,  ii,  472). 

In  sealed  tubes  at  temperatures  above  0°,  the  reaction  is  more 
complex,  and  the  products  depend  on  the  temperature.  In  all  cases 
iodine  is  liberated,  hydrogen  chloride  and  sulphide  are  given  off, 
and  the  liquid  contains  phosphorus  triiodide  and  a  mixture  of  phos- 
phorus trisulphide  andpentasulphide  in  varying  proportions,  together 
with  small  quantities  of  the  thioiodide,  P2SI2,  an  orange  solid,  which 
melts  at  about  75°,  and  is  very  soluble  in  carbon  bisulphide.  The 
thioiodide  does  not  sublime  in  a  vacuum,  decomposes  when  exposed 
to  air,  and  readily  when  heated.  In  order  that  it  may  be  formed  in 
appreciable  quantity,  the  solution  of  hydrogen  iodide  in  the  thio- 
phosphoryl chloride  must  not  be  heated  above  30 — 40°. 

Phosphorus  trisulphide  is  formed  in  very  small  quantity  only  by 
the  action  of  hydrogen  sulphide  on  phosphorus  triiodide.  It  is, 
however,  formed  by  the  action  of  phosphonium  iodide  on  thiophos- 
phoryl chloride,  and  the  author  considers  that  an  unstable  thiophos- 
phoryl iodide,  PS  [3,  is  first  formed,  and  subsequently  decomposes 
into  the  trisulphide,  triiodide,  and  free  iodine.  C.  H.  B. 

Crystalline  Silicon.  By  Gl'illame  J.  L.  de  Chalmot  {Amer. 
Chem.  J.,  1896,  18,  536 — 540). — The  author  finds  that  the  mixture 
of  silica,  lime,  and  carbon,  which  he  heats  in  an  electric  furnace  for 
the  purpose  of  obtaining  calcium  silicide  and  crystalline  silicon  (this 
vol.,  ii,  473),  yields  very  little  of  the  former  product  unless  it  contains 
iron.  The  mixture  of  silicide  and  silicon  is  specifically  lighter  than 
the  slag,  and,  moreover,  tends  to  move  towards  the  cathode  ;  hence 
separation  is  aided  if  the  furnace  be  upright  and  the  cathode  the 
upper  electrode.  Mixtures  containing  Mn304,  quartz,  charcoal,  and 
lime,  when  heated  in  the  electric  furnace,  yielded  mixtures  consisting 
mainly  of  a  manganese  silicide,  probably  MnSio,  and  crystalline 
silicon,  which  were  separated  by  treatment  with  hydrofluoric  acid 
and  hydrochloric  acid  ;  the  yield  of  silicon  was  33  per  cent.,  and  it 
contained  97*77  per  cent,  of  silicon,  and  was  free  from  manganese. 

A.  G.  B. 

Action  of  Metals  on  Nitric  acid.  By  George  0.  Higley  and 
W.  E.  Davis  (Amer,  Chem.  J.,  1896,  18,  587—690 ;    compare  Abstr., 
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1895,  i,  164). — Figures  and  curves  are  given  illustrative  of  the 
action  of  nitric  acid  of  diverse  strengths  (sp.  gr.  1*05 — 1'40)  on 
silver  foil.  Neither  nitrogen  nor  nitrous  oxide  was  produced  in  any 
of  the  experiments  ;  nitric  peroxide  is  the  principal  reduction  pro- 
duct with  concentrated  acid,  accounting  for  over  70  per  cent,  of  the 
metal  dissolved ;  the  decrease  of  this  gas  and  the  complementary 
increase  of  nitric  oxide  as  the  acid  is  diluted  is  due  to  the  decora- 
position  of  the  nitric  peroxide  into  nitric  acid  and  nitric  oxide  by 
water.  A.  Gr.  B. 

Silver  Peroxynitrate.  By  Eduard  Mulder  and  J.  Heri^^ga 
(Bee.  Trav.  Chim.,  1896,  15,  1 — 51). — The  authors  have  investigated 
Bitter's  black  compound  formed,  under  certain  circumstances,  in  a 
silver  voltameter  when  an  aqueous  solution  of  silver  nitrate  is 
electrolysed  (compare  also  A7171.  Chim.  Phys.,  1880,  [5],  21,  174,  and 
Compt.  rend..,  1882,  94,  573,  and  653).  The  apparatus  used  con- 
sisted of  a  platinum  reservoir  of  about  1  litre  capacity,  which  served 
as  the  cathode,  and  which  was  nearly  filled  with  a  silver  nitrate 
solution  ;  the  anode  was  formed  of  platinum  wire,  and  placed  just 
under  it  was  a  small  glass  vessel,  which  served  to  collect  the  black 
compound  as  it  was  formed.  Two  series  of  experiments  were  made, 
one  series  in  which  the  solution  was  kept  neutral  by  means  of  silver 
carbonate,  and  the  other  series  in  which  the  solution  was  not  neutra- 
lised. Solutions  of  different  strengths  were  used,  the  strongest  con- 
tained 1000  grams  silver  nitrate  in  1  litre  of  solution  ;  weaker  solu- 
tions were  also  tried,  and  experiments  are  being  carried  on  with  still 
weaker.  Minute  details  as  to  the  methods  of  analysis  adopted  are 
given ;  in  most  cases  two  or  three  different  methods  were  tried.  The 
black  compound  is  liable  to  undergo  spontaneous  decomposition, 
oxygen  being  eliminated  at  the  ordinary  temperature  and  also  on 
slightly  warming ;  this  oxygen  the  authors  term  the  oxygen  excess. 
Besides  determining  this  oxygen  excess,  the  authors  have  also  esti- 
mated, in  each  case,  the  amount  of  silver  nitrate  and  silver  oxide, 
AggO;  contained  in  the  black  compound.  The  quantity  of  the  com- 
pound deposited  on  the  anode  has  also  been  determined,  together 
with  the  amount  of  silver  deposited  on  the  cathode.  The  analysis  of 
the  black  compound,  obtained  from  very  concentrated  solutions,  points 
to  the  composition  SAgjOjSOjAgNOa,  perhaps  2Ag304,AgN03,  or 
3Ag202,AgNO,. 

There  appeal's  to  exist  a  maximum  of  concentration  with  which  a 
maximum  of  formation  of  the  black  compound  coincides  ;  the  latter 
dissolves  in  nitric  acid,  yielding  a  brow^n  solution.  This  accounts 
for  the  silver  nitrate  solution  turning  brown  when  electrolysed,  as 
nitric  acid  is  then  set  free.  The  compound  is  decomposed  by  water, 
but  only  very  slowly,  and  the  decomposition  depends  on  the  quantities 
and  relationships  of  other  substances  present,  for  example,  nitric 
acid,  silver  nitrate,  &c.  J.  J.  S. 

Decomposition  of  Zinc  Chloride  by  Water.  By  F.  Louis 
Peeeot  {Bull  Soc.  Chim.,  1895,  13,  975— 979).— The  oxy chloride  of 
zinc,  which  is  obtained  on  diluting  a  syrupy  solution  of  zinc  chloride 
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with  water,  has  been  shown  by  Andre  (Ann.  Ghim.  Phys.,  1885,  [6]^ 
3,  95)  to  have  the  composition  ZnCl2,-5ZnO,8H20.  The  author  finds 
that  a  precipitate  is  formed  when  pieces  of  pure  anhydrous  zinc 
chloride  are  dissolved  in  excess  of  water.  This  precipitate,  when 
dried  at  38°  over  sulphuric  acid,  has  the  composition 

ZnCl2,5ZnO,6H20. 

The  difference  between  the  two  compounds  is,  beyond  doubt,  due  to 
the  different  methods  of  drying". 

The  author  has  followed  this  decomposition  quantitatively  by  esti- 
mating the  amount  of  oxychloride  formed  on  dissolving  the  same 
quantity  of  zinc  chloride  in  different  quantities  of  water. 

The  point  of  equilibrium  appears  to  be  reached  when  75  molecular 
proportions  of  water  are  used  to  each  molecular  proportion  of  zinc 
chloride.  J.  J.  S. 

Preparation  of  pure  Zinc  Sulphate  from  Crude  Zinc  Vitriol, 

By  J.  KxoBLOCH  (Chem.  Gentr.,  1895,  11,  435—436  ;  from  Fharm.  Zeit., 
40,  472 — 473). — The  boiling  zinc  vitriol  solution  is  treated  with 
sufficient  zinc  fluoride  to  precipitate  all  the  calcium  and  magnesium, 
but  an  excess  should  not  be  used,  or  if  used  should  be  removed  by 
gypsum.  Zinc  oxide,  mixed  wdth  water,  is  then  added,  the  whole  is 
left  for  a  day,  with  occasional  stirring,  then  filtered,  acidified  with  a 
little  sulphuric  acid,  and  the  filtrate  evaporated  till  it  begins  to  crys- 
tallise. If  the  crystals  contain  chlorine,  it  is  necessary  to  recrystal- 
lise  from  water.  J.  J.  S. 

Cupric  Sulphide.  By  John  B.  Coppock  {Chem.  News,  1896,  73, 
262). — Copper  sulphide  precipitated  in  the  presence  of  free  acid  is 
found  to  be  contaminated  with  free  sulphur ;  when,  however,  solution 
of  copper  sulphate  in  known  excess  is  added  to  a  solution  containing 
a  known  quantity  of  hydrogen  sulphide,  the  weight  of  precipitate 
obtained  indicates  the  composition  CuS  ;  the  existence  of  a  sulphide 
of  this  composition  has  been  disputed.  D.  A.  L. 

Colloid  Compounds  of  Rare  Metals.  By  Marc  Delafontaine 
(Chem.  News,  1896,  73,  284). — When  ammonia,  in  amount  just 
sufficient  to  give  a  faint  odour  and  turn  blue  litmus  red,  is  added  to 
a  moderately  strong  solution  of  yttrium  acetate,  a  slightly  opalescent 
solution  is  obtained,  which  becomes  turbid,  but  forms  no  precipitate ; 
on  boiling,  however,  it  deposits  a  jelly,  which  redissolves  on 
cooling,  provided  the  boiling  is  not  prolonged ;  when  dialysed, 
ammonium  acetate  and  part  of  the  earthy  acetate  pass  through  the 
membrane.  By  leaving  yttria  many  days  in  a  clear  solution  of 
normal  acetate  and  stirring  frequently,  the  earth  dissolves,  and  the 
same  colloid  compound  is  obtained  in  a  iransparent,  opaline,  slightly 
fluorescent  solution,  depositing  no  sediment,  having  a  strongly 
astringent,  slightly  sweetish  taste,  and  turning  red  litmus  blue.  It 
is  not  very  stable,  especially  after  long  dialysis ;  it  coagulates  on 
boiling,  or  even  at  about  60°,  and  when  evaporated  at  the  lowest 
possible  temperature,  it  leaves  a  varnish  that  does  not  "  integrally  " 
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redissolve  in  cold  water ;  when  calcined,  it  chars  to  some  extent, 
owing  to  retention  of  acetic  acid.  Didymium,  lanthanum,  and  erbium 
acetates  give  similar  compounds,  the  didjmium  colloidal  solution 
being  less  stable  than  that  o£  yttrium.  D.  A.  L. 

Action  of  Water,  &c.,  on  Aluminium.  By  Eduaed  Donath 
(Chem.  Centr.,  1895,  11,  589;  from  Zeits.  angeiv.  Chem.,  1895,  141).— 
Hard  aluminium  foil  is  not  attacked  by  boiled  water  which  is  free  from 
air,  whereas  ordinary  water  acts  on  it  appreciably.  Calcium  sulphate 
solution  has  no  action,  but  solutions  of  chlorides,  and  especially  of 
nitrates,  dissolve  the  foil  readily.  Fats,  fatty  acids,  and  fused  anhy- 
drous phenol  are  all  without  action,  but  a  10  per  cent,  boiling  solu- 
tion of  phenol  forms  yellow  spots,  and  part  of  the  aluminium  goes, 
into  solution.  The  author  attributes  this  more  to  the  action  of  the 
air  than  to  that  of  the  phenol.  J.  J.  S. 

Chemistry  of  Iron.  By  Eduard  Donate  (Chem.  Centr.,  1895,  1, 
1010—1011;  from  Oesterr.  Zeits.  Berg-Hutt.,  A3,  147— 152).— The 
author  has  repeated  Bourgeois  and  Schiitzenberger's  experiments  (this- 
Journal,  1875,  788).  He  has  treated  large  lumps  of  spiegeleisen  with 
sodium-copper  chloride  solution,  then  with  a  ferric  chloride  solution 
previously  acidified  with  hydrochloric  acid,  and  finally  with  very  dilute- 
hydrochloric  acid  ;  a  brown  residue  was  obtained,  which,  on  treatment 
with  nitric  acid,  yielded  nitrographitoic  acid  to  which  Bourgeois  and 
Schiitzenberger  have  ascribed  the  formula  C22Hi7(N02)Oii.  It  is 
readily  soluble  in  water,  yielding  a  deep  black  solution ;  the  amwO' 
nium  salt  yields  even  deeper  coloured  solutions.  The  barium  and 
lead  salts  have  also  been  prepared  ;  both  are  insoluble  in  water,  and 
could  not  be  obtained  in  a  crystalline  form. 

The  author  has  also  repeated  DeKoninck's  experiments  (O/iem.  Gentr.^ 
1891,  i,  438),  and  has  treated  spiegeleisen  with  warm,  dilute,  sulph- 
uric acid  (1:5);  he  finds  that  a  fatty  organic  residue  remains,  and 
that  this  dissolves  in  ether,  yielding  a  deep  yellow  solution.  It 
follows  that,  on  treatment  with  acids,  the  combined  carbon  in  iron 
yields,  besides  volatile  products,  non-volatile  organic  compounds, 
part  of  which  are  soluble  in  water  and  part  in  ether.  This  points  to- 
the  conclusion  that  the  carbon  exists  in  iron  in  the  form  of  different 
carbides  of  high  molecular  weight.  J.  J.  S. 

Molybdenite  and  the  Preparation  of  Molybdenum.    By  M. 

GuiCHARD  (Compt.  rend.,  189G,  122,  1270— 1272).— Molybdenite  from 
Sweden  was  found  to  contain  small  quantities  of  iron  and  silica  with 
traces  of  manganese  and  minute  traces  of  selenium. 

When  heated  in  a  carbon  tube  in  the  electric  furnace  with  a  cur- 
rent of  350  amperes  and  60  volts,  sulphur  and  sulphurous  anhydride 
are  given  off.  With  900 — 950  amperes  and  50  to  55  volts,  molybde- 
nite fuses  in  two  minutes,  and  decomposes  with  liberation  of  carbon 
bisulphide,  sulphur,  and  a  little  selenious  anhydride.  After  three 
minutes,  decomposition  is  almost  complete,  and  after  five  minutes  the 
molybdenum  is  saturated  with  carbon,  and  the  whole  of  the  sulphur 
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is  expelled.     The  product  contains  about  91  per  cent,  of  molybdenum, 
2  per  cent,  of  iron,  and  7  per  cent,  of  carbon.  C.  H.  B. 

Niobium.  By  Aksel  Larsson  (Zeits.  anorg,  Chem.,  1896,  12,  188 
— 207). — In  order  to  obtain  crystalline  niobates,  the  author  fuses 
the  amorphous  niobates  with  their  respective  chlorides,  and  also 
according  to  Ebelmen's  method  with  boric  acid  in  a  porcelain  fur- 
nace. The  crystalline  niobates  obtained  by  the  dry  method  are  not 
attacked  by  cold  or  boiling  dilute  acids,  and  they  are  only  decom- 
posed by  concentrated  sulphuric  acid  at  its  boiling  point.  They  are 
decomposed  with  difficulty  by  means  of  fused  potassium  hydrogen 
sulphate,  and  a  complete  decomposition  is  effected  only  at  a  red  heat. 
They  are  partially  decomposed  by  a  mixture  of  hydrofluoric  acid  and 
sulphuric  acid  at  the  temperature  of  the  water  bath.  The  analysis  is 
effected  by  decomposing  the  salts  with  potassium  hydrogen  sulphate. 
The  melt  is  lixiviated  with  water,  and  the  niobic  acid  separated  by 
filtration,  and  washed  with  a  dilute  solution  of  ammonium  nitrate  or 
carbonate.  The  niobic  acid  is  then  ignited,  and  again  fused  with 
potassium  hydi-ogen  sulphate,  this  operation  being  repeated,  if  neces- 
sary, until  the  salt  is  completely  decomposed.  The  niobic  acid  is 
finally  heated  over  the  blowpipe  and  weighed. 

Magnesium  niobate,  4MgO,Nb205,  is  obtained  by  adding  mag- 
nesium chloride  to  a  solution  of  potassium  niobate,  and  fusing  the 
precipitate  with  anhydrous  magnesium  chloride.  By  lixiviating  the 
melt  with  water  and  hydrochloric  acid,  the  crystalline  salt  is  obtained. 
It  crystallises  in  tablets  and  prisms  belonging  to  the  hexagonal 
system :  sp.  gr.  =  4"4<.3. 

Magnesium  niohate,  MgO,Nb205,  is  obtained  by  fusing  the  precipi- 
tated salt  with  boric  acid,  and  lixiviating  the  melt  with  water.  It 
forms  small  prismatic  crystals,  showing  a  stronger  double  refraction 
than  calcium  metaniobate. 

Calcium  niobate,  2CaO,Nb205,  is  obtained  by  precipitating  a  solu- 
tion of  calcium  niobate  with  calcium  chloride,  and  fusing  the  pre- 
cipitate with  anhydrous  calcium  chloride.  By  lixiviating  the  melt 
with  water,  the  salt  is  obtained  in  thick  needles,  mixed  with  slender 
needles  of  niobic  acid. 

Calcium  niohate,  CaO,Nb205,  obtained  by  fusing  the  precipitated 
salt  with  boric  acid  and  lixiviation  with  dilute  hydrochloric  acid, 
crystallises  in  needles  and  short  prisms  which  probably  belong  to  the 
rhombic  system  :  sp.  gr.  =  4' 12. 

Copper  niobate,  CuO,Nb205,  obtained  by  fusing  the  precipitated  salt 
with  boric  acid  and  lixiviating  with  dilute  hydrochloric  acid,  forms 
crystalline  aggregates  having  lustrous  faces  :  sp.  gr.  =  5'60. 

Zinc  niohate,  ZnO,Nb205,  sp.  gr.  =  5'69,  forms  brown  crystalline 
aggregates  which  have  a  colour  and  lustre  similar  to  zinc  blende. 

Cadmium  niohate,  CdO,!Nb205,  sp.  gr.  =  5*93,  forms  a  yellowish- 
brown  crystalline  powder. 

Cohalt  niobate,  CoO,Nb205,  sp.  gr.  =  5*5G,  is  obtained  as  a  dark  blue 
-crystalline  powder,  having  a  faint  double  refraction. 

Yttrium  niohate,  YzOajNbaOg,  sp.  gr.  =  5*52,  is  obtained  by  fusing 
the    precipitated    salt    with    yttrium    chloride.        Yttrium    niobate^ 
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YjOsjSNbaOg,  sp.  gr.  =  4"83,  is  obtained  by  fusing  the  precipitated 
salt  with  boric  acid.     It  crystallises  in  slender  needles. 

Manganese  niohate,  3MnO,5Nb205,  sp.  gr.  =  4'97,  is  a  dirty  green 
crystalline  powder  consisting  of  prismatic  needles  and  tablets. 

Thorium  nlobate,  5Th02,16Nb205,  sp.  gr.  5'21,  is  obtained  by  fusing 
the  precipitated  salt  with  boric  acid.  It  crystallises  in  prismatic- 
needips. 

Zirconium  niohate,  •Zr02,5Nb205,  sp.  gr.  =  5*14,  crystallises  in 
slender  truncated  needles. 

When  lanthanum,  barium,  and  strontium  niobates,  obtained  by 
precipitating  potassium  niobate  with  the  respective  chlorides  are 
melted  with  the  anhydrous  chlorides,  niobic  acid  is  obtained.  A 
crystalline  lanthanum  niohate,  containing  78"5 — 78'8  per  cent.  NbaOs. 
and  18  5 — 20  per  cent.  LagOa,  is  obtained  by  fusing  the  precipitated 
salt  with  boric  acid.  The  author  has  also  obtained  crystalline  salts- 
from  precipitated  nickel,  beryllium,  barium,  strontium,  and  uranium 
niobates  by  fusing  them  with  boric  acid. 

When  niobic  acid  is  heated  with  carbon  in  an  electric  arc,  a 
metallic  crystalline  regulus  is  obtained.  0'1370  gram  of  this  pro- 
duct, when  heated  in  a  current  of  oxygen,  gave  0  1745  gram  Nb^Os 
and  CO.,  =  0*0068  gram  C.  E.  C.  R. 

Preparation  of  Sodmm  Thioantimonate  (Schlippe's  Salt). 
By  Li^ON  Prux\ier  (J.  Pharm.,  1896,  [6],  3,  289— 290.— PuriHed 
antimony  trisulphide  is  melted  with  a  third  of  its  weight  of  sulphur, 
and  is  thus  converted  into  the  pentasulphide  ;  this  is  pulverised  and 
introduced  into  a  flask  fitted  with  a  cork  and  glass  tube,  and  is  then 
treated  with  a  boiling  solution  of  sodium  sulphide  (one  part  of  crys- 
talline sulphide  to  15  of  water).  On  cooling,  the  liquid  is  filtered, 
and  the  filtrate  evaporated  to  a  small  bulk,  when  Sohlippe's  salt,. 
Sb^Soj^NaoS  -H  I8H2O,  separates  in  the  crystalline  form. 

J.  J.  S. 

Chemistry  of  the  Cyanide  Process  for  dissolving  Gold.     By 

GEOKGii  A.  GoYDER  {Chem,.  News,  1896,  73,  272—273;  compare  this 
vol.,  ii,  28). — Hydrogen  sulphide,  or  an  alkaline  sulphide,  is  found 
to  interrupt  the  solvent  action  of  potassium  cyanide  solution  on  gold, 
which,  however,  can  be  restored  by  means  of  mercuiic  oxide  or 
chloride. 

Experiments  with  portions  of  the  same  cyanide  solutions,  show- 
that  when  exposed  to  zinc  alone  more  gold  is  deposited  than  when 
exposed  to  both  zinc  and  iron  in  contact,  and,  moreover,  a  loss  of 
soluble  cyanide  occurs  in  the  latter,  but  not  in  the  former  case. 

With  regard  to  the  so-called  "selective  "  action  of  dilute  cyanide 
solutions  for  gold,  it  is  pointed  out  that  the  dissolution  of  copper  in 
potassium  cyanide  is  a  function  of  concentration,  whilst  the  dissolv- 
ing of  gold  in  potassium  cyanide  depends  on  the  proportion  of  oxygen 
present,  which  is  a  function  of  dilution,  consequently  more  gold  than 
copper  is  dissolved  by  the  more  dilute  solutions  ;  moreover,  gold  is 
dissolved  by  the  double  cyanides,  and  is  apparently  not  precipitated 
except  by  the  interaction  of  a  free  metal.  D.  A.  L. 
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Double  Salts  of  Ruthenium  and  Silver.  By  L.  Brizard  (Bull. 
Soc.  Chim.,  1895,  [3],  13,  1092— 1093).— The  double  chloride  of 
nitroso-ruthenium  and  potassium,  wheu  treated  with  aii  ammoniacal 
solution  of  silver  chloride,  g'ives  at  once  a  rose-coloured  crystalline 
precipitate  of  a  compound,  RuNOCl3,2AgCl,N'H3.  This  compound  is 
decomposed  by  water,  giving  a  precipitate  of  silver  chloride ;  it  is 
sparing  soluble  in  ammonia,  readily  in  sodium  thiosulphate  or  potas- 
sium cyanide  solution.  When  heated  it  first  melts,  and  then  decom- 
poses, yielding  fumes  of  ammonium  chloride.  The  corresponding 
hromine  derivative,  RuN'OBr3,2AgBr,]S'H3,  which  may  be  prepared  in 
a  similar  manner,  forms  clear,  green  crystals,  and  in  its  properties 
resembles  the  above  compound.  J.  J.  S. 


Mineralogical   Chemistry. 


Classification  of  Minerals  according  to  the  Periodic  System 
of  the  Elements.  By  E.  Schulze  (Marburg)  (Zeits.  Kryst.  Min., 
1896,  26,  189 — 191). — In  a  tabular  arrangement  with  five  classes, 
namely,  elements,  thiodids,  haloids,  oxygen  salts,  and  sulpho-salts, 
the  groups  are  arranged  according  to  the  valency  of  the  acid  radicle. 

L.  J.  S. 

Arsenic  in  Coal.  By  W.  M.  DoHEiiTr  (Chem.  News,  1896,  73, 
191 — 192). — Various  New  South  Wales  coals  were  examined  for 
arsenic,  but  none  was  detected.  Lead  and  copper  were  found  in  two 
instances.  D.  A.  L. 

Acanthite  from  Colorado.  By  Albert  H.  Chester  {Zeits.  Kryst. 
Min.,  1896,  26,  526  ;  from  School  of  Mines  Quart.,  1894,  15,  103— 
104). — Acanthite  occurs  at  the  Enterprise  mine,  near  Rico,  as  iron- 
black  crystals  of  orthorhorabic  habit,  and  showing  striated  prisms 
with  a  basal  plane  or  with  acute  terminations.  The  material  is  silver 
sulphide,  with  12'58  per  cent,  of  sulphur  and  traces  of  iron  and 
copper.  With  the  crystals  is  a  massive  silver  sulphide,  which  is  con- 
sidered to  be  acanthite  rather  than  argentite.  L.  J.   S. 

Pseudomorphs  of  Copper  Oxides  and  Sulphides.  By  Pavel 
V.  VON  Jeremeeff  {Zeits.  Kryst.  Min.,  1896,  26,  333—334 ;  from  Verh. 
k.  russ.  min.  Ges.,  1894,  31,  398 — 400). — The  following  pseudomorphs 
from  various  Russian  localities  are  described.  Kaolin  (steinmark) 
after  malachite.  Tenorite  after  cuprite  and  chalcotrichite.  Pyrrho- 
lite  after  cuprite ;  here  the  cuprite  has  first  been  oxidised  to  tenorite, 
and  this  afterwards  replaced  by  pyn-hotite.  Copper  pyrites  after 
copper  glance.     Cuprite  after  malachite.  L.  J.   S. 

Pickeringite  from  the  River  Mana  District.  By  Waldimir 
Alex^eff  (Zeits.  Kryd.  Min.,  1896,  26,  336;  from  Verh.  h.  russ.  mi?i. 
Ges.^  1894,  31,  350 — 351). — Besides  the  normal  white  mineral  of  this 
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locality,  a  yellow  variety  of  pickeringite  is  found,  in  which  most  of 
the  alamina  is  replaced  by  ferric  oxide,  and  the  magnesia  by  ferrous 
oxide.  L.   J.  S. 

Analyses  of  Samarskite,  Pyrochlore,  Tantalite,  and  Niobite 
[Columbite].  By  K.  von  Chrustschofp  (Zeits.  Kryst.  Min.,  1896, 
26,  335—336;  from  Verh.  Jc.  russ.  min.  Ges.,  189-i',  31,  415—417).— 
I.  Samarskite  from  the  Urals.       II.  Pyrochlore  from  the  Urals. 


I. 
11. 

Ta.,05. 
11-18 

NbiOj.     TiOs.     SiOg.     GeOg. 
32-02     0-68     0-12     0-07 
56-01     8-32      —     trace 

SnOs- 
0-79 

,      ZrOo. 
1-03 
trace 

ThO... 
1-73 

4'28 

UO3.    WO3, 
11-23    1-41 

I. 

CegOa. 
0-25 

Di^Os.  LaoO,.   YtsOa.     Er^Oa. 

1-56    0-37     7-83     1337* 

V.                                   J 

FeoOs. 
2-13 

AI2O3. 
0-19 

FeO. 
11-15 

MnO.     CaO. 
0-69     0-51 

II. 

2-16 

1-94     1-23           0-56 

— 

— 

2-52 

—     1405 

I. 
II. 

MgO. 
0-41 

PbO.     ZrO.     UO.        KjO. 

0-15     0-17      —        0-21 

_        _      2-63      0-87 

NaoO. 
0-28 
3-35 

H2O. 
1-22 

F. 

2-77 

Total.     Sp.  gr. 
100-77  5-899 
100-69  4-354 

III.  Tantalite  from  Finland.         IV.  Columbite  from  N".  Carolina. 

TaA-  NboOg.    TiOo.    aeOa.    SnOg.     WO3.     FeO.    litnO.     Total.     Sp.  gr. 

III.  23-97  49-56     0-77     002     2-17    0-96     9-86  11-98     99-29  6-211 

lY.  68-15  1115    trace    0-03     1*65     1-29  15-32     2-61  100*69  7-314 

L.  J.  S. 

Chemical  Composition  and  Optical  Characters  of  Russian 
Albite.  By  Sergei  P.  Glinka  (Zeits.  Kryst.  Min.,  1896,  26,  509—515  ; 
from  Veo'h.  h.  russ.  min.  Ges.,  1894,  31,  1 — 154). — Analyses  and  the 
optical  constants  (extinction  and  double  refriiction  in  plates  cut  in 
certain  directions,  and  orientation  of  the  acute  bisectrix)  are  given 
of  albite  from  variaus  Russian  localities.  I.  Crystals  from  Slatoust ; 
sp.  gr.  2-62  to  2-626.  II.  Crystals,  enclosing  rutile,  from  Kyschtym; 
here  about  0-5  per  cent.  TiOa  is  included  in  the  SiOo  and  Al^Oa  in  the 
analysis.  III.  From  Kirabinsk.  IV.  From  the  Melnikow  mine,  S. 
Urals.  In  those  cases  the  calcium,  &c.,  is  considered  to  be  present 
in  enclosures,  and  from  the  observations  the  following  optical  con- 
stants are  deduced  for  pure  albite.  Optic  axial  angle  =  73 — 74°, 
7  —  a  =  0*01,  extinction  on  (001)  =  3°  50',  extinction  on  (010)  = 
20°  30',  angle  between  a  plane  s  perpendicular  to  the  acute 
bisectrix  and  (001)  =  79°,  angle  between  the  plane  s  and  (010)  = 
14°  24'. 

SiOg.         AUO3.       NajO.        K2O.       CaO.       MgO.        Total.       Sp.  gr. 
I.  68-47      19-64      11-12      trace       —         —        99-23        — 
II.  68-04      20-01      11-09      0-80      0-42      0-12     100-48     2-623 


III. 

68-49 

19-59 

11-43 

040 

0-49 

— 

100-40 

2-625 

IV. 

68-6S 

20-68 

10-55 

0-34 

0-77 

— 

101-02 

— 

V. 

66-73 

19-87 

10-29 

0-25 

1-22 

0-50 

98-86 

2-623 

VI. 

66-12 

20-88 

9-37 

0-97 

1-89 

— 

99-23 

2-624 

*  6  per  cent,  of  Th.  (6  per  cent,  of  Tr.  in  the  original). 
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V.  Albite  from  Marsinka,  this  corresponding  to  Ah  :  An  ==  15  :  1  ; 
optic  axial  angle  =  75°  30',  extinction  on  (001)  =  2°  54',  extinction 
on  (010)  =  17°  18'— 17°  30'.  VI.  Albite  from  Finland;  here  Ah  : 
An  =  10  :  1 ;  extinction  on  (001)  =  2°  30',  on  (010)  =  16°,  the 
position  of  the  acute  bisectrix  also  varies  somewhat  from  that  of  pure 
albite. 

In  these  albites  there  is  a  connection  between  the  optical  char- 
acters, but  not  the  crystallographic  characters,  and  the  chemical 
composition.  The  plagioclastic  felspars  are  considered  neither  to  form 
an  isomorphous  group  nor  to  be  double  salts,  but  to  be  mixtures  in 
various  proportions  of  albite  and  anorthite,  in  which  the  optical 
characters  and  the  specific  gravity  vary  proportionately  with  the 
amounts  of  these  constituents.  L.  J.  S. 

Glauconite.  By  Pete  A.  Zem.Utschensky  (Zeitf^.  Kryst.  Min., 
1896,  26,  516 — 517;  from  Travaux  Soc.  Naturalistes  St.  Petershourg, 
23,  Sect.  d.  Geol.  et  d.  Miner.,  53 — 60). — By  means  of  heavy  solu- 
tions, the  author  has  separated  glauconite  grains  having  different 
characters  as  regards  sp.  gr.,  colour  (green  to  yellow-brown),  and 
the  size  of  the  grains.  Glauconite  is  completely  decomposed  by 
warm,  10  per  cent,  hydrochloric  acid.  On  heating  to  115°,  there  is  a 
change  in  colour  and  lustre.  Green  grains,  of  0*5 — 1  mm.  diam., 
from  Waywora,  gave,  on  analysis,  the  results  under  I.  Under  the 
microscope,  the  material  is  sometimes  seen  as  an  aggregate  of  six- 
sided  plates,  and  is  distinctly  dichroic.  Sp.  gr.  3-0400.  At  100—110° 
there  is  a  loss  of  2*8268  per  cent.,  at  200°  of  1-554. 

SiOg.         "Pe-fisMiOz.      CaO.     MgO.     K2O.     NagO.      HgO.       Total. 
I.  50-102        31-878        0437  1-263  2-063  1-451  12816  100000 
II.  45-751         34-461         0-642  trace  6840  2070  11'380  101-144 

Dirty  olive-green  grains  from  Tschernowskoje  (Gov.  Nijni- 
Novgorod)  gave  analysis  II ;  under  pressure,  the  grains  fall  to 
yellowish-brown  plates.  At  100 — 115°  there  is  a  loss  of  2  816  per 
cent.,  at  250 — 260°  of  6-761.  Dark  green  grains  from  Tagilj,  of  sp. 
gr.  2-8333,  lost  3*1847  per  cent,  at  110°,  and  38216  at  190—200°. 
In  all  the  above  cases  the  water  was  partially  regained  on  exposing 
the  material  to  the  air  at  the  ordinary  temperature.  L.  J.  S. 

[Andalusite  or  Dumorierite  in  Argentine  Granite.]  By  Paul 
Jannasch  (Zeits.  anorg.  Chem.,  1896,  12,  219—222).  This  mineral 
forms  an  amethyst  powder,  which  sinters,  but  does  not  melt  before 
the  blowpipe,  and  becomes  quite  white  when  heated  in  a  platinum 
crucible.     Sp.  gr.  =  3255  at  135°.     Analysis  gave 

SiOg.       B2O3.     TiO^.     AI2O3.     FeaOs.    CaO.     MgO.     X^O.     NagO.    HjO. 
35-01     2-51     1-08     51-49     1-04    0-28     0-54     3  62     0-96    3-02 

It  also  contains  traces  of  lithium  and  organic  matter.         E.  C.  R. 

Epidote  and  Zoisite.  By  Ernst  Weinschenk  (Zeits.  Kryst.  Mm., 
1896,    26,    156 — 177). — The    composition    of    zoisite   approaches   to 
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HaCaiAleSieOze,  and  in  epidote  the  molecule  H2Ca4Fe6Si6026  is  present 
in  greater  proportion,  but  in  the  author's  klinozoisite  there  is  actually 
less  iron  than  in  many  zoisites.  The  similarity  of  the  crystal  angles 
of  the  two  minerals  is  brought  out  by  choosing  the  following  para- 
meters. 

a        '.  h   :        c. 
Zoisite....      2-9158  :  1  :  17900 
Epidote.  . .      2-8914  :  1  :  18057;  y3  =  81°  3'. 

Groth's  view,  that  zoisite  is  derived  by  lamellar  twinning  from 
epidote,  can  be  made  to  agree  with  the  cleavage  of  the  two  minerals, 
but  not  with  their  optical  properties ;  while  Brogger's  view  of  their 
morphotropic  relationship  agrees  with  neither. 

The  name  klinozoisite  is  proposed  for  the  monosymmetric  members 
of  the  zoisite-epidote  group,  which,  in  their  low  content  of  iron, 
agree  with  zoisite  in  composition,  and  which  are  optically  positive 
and  have  a  lower  index  of  refraction  and  double  refraction  than 
ordinary  epidote.  Analysis  I  is  of  rose-red  klinozoisite  from  the 
Goslerwand  in  Pragraten,  Tyrol,  where  it  occurs  with  diopside  and 
potash  felspar  in  a  raetamorphic  rock  at  a  serpentine  contact ;  sp.  gr. 
3"3720 ;  optical  constants  under  A,  positive,  />  <  v,  a  :  f  =  2°  in 
front ;  the  crystal  angles  agree  closely  with  those  of  ordinary  epidote. 

Epidote  of  a  raspberry-red  colour  from  Rothenkopf,  Zillerthal, 
gave  analysis  II,  the  iron  being  here  low  for  epidote ;  sp.  gr.  3-3985 ; 
optical  constants  B. 

Light  green,  columnar  zoisite  from  the  Gorner  Glacier,  near 
Zerraatt,  gave  III  (by  A.  Schwager),  also  trace  of  CrgOa;  sp.  gr. 
3*3720;  optical  constants  C.  Only  the  smallest  crystals  are  optically 
uniform  in  character ;  others  show  irregularly  bounded  portions  with 
optic  axial  angles  of  90°  and  50°  in  planes  at  right  angles.  Emerald- 
green  zoisite  from  Kleinitz,  near  Pragraten,  gave  IV  by  Nagel,  also 
CrgOa  0-41 ;  sp.  gr.  3-3410. 

SiOa.  ALOg.  Fe^O^.  FeO.  MnO.  CaO.  MgO.  HoO.  Total. 

I.  3906  32-57  1-68  0-29  trace  2453  —  201  100-14 

11.  38-60  31-71  3-52  035  trace  24-22  —  1'95  100-35 

III.  39-31  32-48  278  ~        —  23-07  0'22  2-54  100-40 

IV.  39-42  33-23  107  —        —  24-25  —  211  10049 

o.  jS.  y.  y  —  a.  2Vn». 

A 1-7176     1-7195     1-7232     0-0056     81°  40' 

B 1-7238     1-7291     1-7343    00105     89    16 

C 1-6973     1-7002     1-7061     0*0088        — 

The  author  considers  epidote  and  zoisite  to  be  dimorphous ;  klino- 
zoisite in  the  epidote  series  having  the  same  composition  as  zoisite. 
The  variation  of  the  optical  constants  with  the  amount  of  iron  in 
epidote  is  pointed  out  (compare  this  vol.,  ii,  371).  L.  J.  S. 

Glaucophane  from  Beaume.    By  Luigi  Colomba  (Zeits.  Kryst. 
Min.,  1896,  26,  215  ;  from  Atti  Accad.  Tcyrino,  1893-4,  29,  404—423). 
VOL.  Lxx.  ii.  41 
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— Crystals  of  glaucophane  from  the  scliist  and  limestone  at  Beaume, 
an  upper  valley  of  the  Dora  Riparia,  Piedmont,  gave,  on  analysis 


SiOa. 

AI2O3. 

FeO. 

CaO. 

MgO. 

NaoO. 

KaO. 

Total. 

56-48 

14-60 

9-86 

2-12 

8-27 

8-29 

trace 

99-11 

Ferric  oxide  is  present.     The  primary  glaucophane  is  often  altered 
to  chlorite,  felspar,  and  haematite.  L.  J.  S. 

The  Occurrence  of  Ammoniacal  Nitrogen  in  Ancient 
Igneous  Rocks.  By  Hugo  Erdmann  {Ber.,  1896,  29,  1710—1715). 
— The  author  has  found  that  a  number  of  minerals  which  occur  in 
ancient  igneous  rocks  evolve  ammonia  when  they  are  warmed  with 
pure  aqueous  soda,  and  has  estimated  the  amount  of  nitrogen  present 
hy  converting  the  ammonia  thus  evolved  into  ammonium  platino- 
chloride  and  weighing  the  latter.  Thus  a  mineral  resembling  poly- 
crase,  which  occurs  in  pegmatite  near  the  lake  of  Ladoga,  and  which 
contains  oxide  of  uranium,  niobic  acid,  titanic  acid,  and  certain  of  the 
rare  earths,  contains  0028  per  cent,  of  nitrogen  evolved  as  ammonia, 
whilst  another  mineral  from  the  same  locality,  which  resembles 
euxenite,  contains  0005  per  cent,  of  nitrogen.  A  large  number  of 
other  minerals  from  the  north  of  Europe,  such  as  ytter  spar  from 
Hitteroe,  euxenite  from  Arendal,  fergusonite  from  Arendal,  gado- 
linite  and  aeschynite  from  Hitteroe  also  contain  similar  quantities  of 
nitrogen.  Many  of  these  minerals  also  contain  helium,  and  the 
author  believes  that  the  latter,  like  the  nitrogen  which  accompanies 
it,  is  present  in  the  form  of  a  compound,  and  not  simply  occluded,  as 
supposed  by  Tilden  (Proc.  Roy.  Soc,  1896,  59,  218). 

Ammonia  can  also  be  obtained  from  carnallite,  being  most  prob- 
ably derived  from  an  extinct  sea  fauna.  It  is  possible  that  the 
nitrogen  of  the  ancient  rocks  played  an  important  part  in  the 
nourishment  of  plants  in  the  earlier  geological  periods.  A.  H. 


Physiological    Chemistry. 


Composition  of  Human  Fat.  By  Charles  A.  Mitch kll 
(Analyst,  1896,  21, 171 — 173). — The  author  has  investigated  the  com- 
position of  human  fat  taken  from  the  kidneys. 

Excepting  the  refractive  index  or  the  Valenta  test,  most  of  the 
recognised  tests  were  employed.  The  conclusion  is,  that  the  acids  of 
human  fat  consist  of  70  per  cent,  of  liquid  acids,  principally  oleic 
acid,  and  30  per  cent,  of  solid  acids,  probably  palmitic,  with  small 
amounts  of  stearic  and  myristic  acids  and  traces  of  lower  fatty  acids. 

L.  i)E  K, 

Decomposition  of  Amygdalin  in  the  Animal  System.  By 
Ernest  Gerard  (/.  Pharm.,  1896,  [6],  3,  233— 236).— The  author  has 
determined  what  digestive  ferments  react  with  amygdalin,  and  has  also 
examined  the   action  of  the  microbes  of  the  stomach  on  the  same 
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compound.  The  thoroughly  washed  pancreas  of  a  rabbit  gave  no 
hydrocyanic  acid,  and  no  product  which  reduced  Fehling's  solution 
when  kept  in  an  incubator  for  80  hours  at  36 — 37°,  with  40  c.c.  of 
thymolised  water  holding  0*4  gram  of  pure  amygdalin  in  solution. 
A  portion  of  the  small  intestine  taken  75  cm.  from  the  pylorus  when 
treated  in  the  same  way  gave  reactions  of  hydrocyanic  acid,  but  no 
reduction  with  Fehling's  solution.  Parts  of  the  intestine  near  to  the 
caecum  gave  the  same  results.  The  organisms  of  the  stomach  bring 
about  a  similar  decomposition.  J.  J.  S. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


A  new  Oxydase  or  Soluble  Oxidising  Ferment  of  Vegetable 
Origin.  By  Gabriel  Bertrand  (Oompt.  rend.,  1896,  122,  1215— 
1217). — The  darkening  of  the  juices  of  beetroot,  dahlia,  or  potato 
tubers,  Russula  nigricans,  &c.,  is  due  to  the  oxidation  of  the  tyrosia 
under  the  influence  of  a  soluble  ferment.  The  constitution  of  tyrosin 
does  not,  however,  satisfy  the  conditions  of  oxidisability  through  the 
medium  of  laccase  (Abstr.,  1895,  i,  386,  and  this  vol.,  i,  534),  and 
experiment  shows  that  it  is  not  oxidised  in  presence  of  laccase.  It 
follows  that  the  phenomena  observed  must  be  due  to  some  other 
ferment,  to  which  the  author  gives  the  name  tyrosinase.  It  is  present 
not  only  in  dahlia,  beetroot,  &c.,  but  also  in  several  fungi  which  con- 
tain no  tyrosin,  and  can  be  extracted  in  the  usual  way,  the  best  yield 
being  obtained  from  certain  fungi,  and  especially  from  some  species 
of  Russula.  In  the  case  of  dahlia  and  beetroot,  the  ferment  pre- 
cipitated by  alcohol  shows  but  little  activity.  Direct  experiment 
shows  that  laccase  is  without  effect  on  various  juices  which  oxidise 
readily  in  contact  with  tyrosinase,  and  that  the  extracts  of  Btissula,  &c., 
Jose  their  fermenting  power  when  heated  at  100°. 

The  author  gives  the  generic  term  oxydase  to  laccase,  tyrosinase, 
and  other  oxidising  ferments  of  vegetable  origin. 

Tyrosin  can  readily  be  obtained  from  dahlia  roots  by  adding  to 
the  juice  one-fourth  of  its  volume  of  alcohol,  filtering  off  the  pre- 
i^ipitated  ferment  as  rapidly  as  possible,  allowing  the  liquid  to  remain 
in  well  closed  flasks  until  the  residue  is  deposited,  and  then  concentrat- 
ing the  mother  liquor  in  a  vacuum  until  the  tyrosin  crystallises. 

C.  H.  B. 

Assimilation  of  Nitrogen  by  Moulds.  By  Konstantin  A. 
PuRiEwiTSCH  (Ghem.  Gentr.,1896, 1,  125;  from  Ber.  deut.  hot.  Ges.,  13, 
339 — 345). — Aspergillus  niger  and  PenicilliuTn  glaucum  did  not  grow 
in  nutritive  solutions  (with  cane  sugar),  free  from  combined 
nitrogen ;  ammonium  nitrate  was  therefore  added.  Experiments, 
which  lasted  for  two  months,  were  made  in  300 — 350  c.c.  flasks 
containing  25  or  50  c.c.  of  nutritive  solution.  The  flasks  were 
sterilised,  and  the  air  which  was  passed  through  was  absolutely  free 
from  nitrogen  (sic).     The  results  of  the  experiments  showed  assimi- 

41—2 
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lation  of  nitrogen,  and  growth  of  the  mycelium,  almost  in  proportion 
to  the  amount  of  sugar  supplied.  It  is,  however,  concluded  that  the 
amount  of  nitrogea  assimilated  by  moulds  is  independent  of  the 
amount  of  dry  matter  they  contain.  N".  H.  J.  M. 

Mineral  Nutrition  of  Plants.     By  W.  Benecke  {Chem.  Gentr., 

1895,  1,  792—793;  from  Bot.  Gen.  R.,  12,  105— 117).— In  experi- 
ments with  Aspergillus.,  Penicillium,  and  Triticum,  it  was  found  that 
magnesium  is  essential  for  the  growth  of  the  fungi  and  cannot,  as  stated 
by  Naegeli  and  lioevv,  be  replaced  by  calcium,  strontium,  or  barium, 
by  beryllium,  as  stated  by  Sestiiii,  or  by  zinc,  or  cadmium,  la  opposi- 
tion to  Naegeb',  Loew,  and  Winogradsky,  it  was  found  that  rubidium 
or  caesinm  cannot  be  substituted  for  potassium.  Similar  results  were 
obtained  with  Triticum,  for  which  calcium  is  also  essential  as  well 
as  sulphur,  phosphorus,  potassium,  'magnesium,  and  iron.  Elements 
with  low  atomic  weights  (lithium,  beryllium)  and  with  high  atomic 
weights  (rubidium,  caesium,  zinc,  cadmium,  strontium,  and  barium) 
are  poisonous.  Elements  with  intermediate  atomic  weights  are  in- 
different or  necessary.  This  is  on  the  assumption  of  amounts  of  the 
elements  to  a  given  surface  of  the  organism,  equal  to  the  amounts  of 
magnesium  and  potassium  which  are  favourable;  in  a  very  dilute 
state,  strongly  poisonous  substances,  such  as  zinc  sulphate  (Raulin) 
and  copper  (Tschirch,  this  vol..  ii,  328)  may  promote  growth. 
(Compare  Sestini,  Abstr.,  1893,  ii',  228).  N.  H.  J.  M. 

Occurrence  of  Glutamine  in  Plants.    By  Ernsi'  Schulze  (Ber., 

1896,  29,  1882 — 1884). — Glutamine  can  readily  be  separated  from 
asparagine  and  tyrosine  by  crystallisation  from  water,  whilst  arginine 
can  be  removed  by  precipitation  with  phosphotungstic  acid.  It  jbas 
been  found  in  many  plants,  and  appears  to  replace  asparagine  in 
many  species  of  cruciferae,  in  the  ferng,  and  a  few  others.         A.  H. 

Causes  of  Loss  of  Nitrogen  in  Decaying  Organic  Matter.    By 

R.  BuRRi,  E.  Herfeldt  and  Albert  Stutzer  (Chem.  Gentr.,  1895,  1, 
501—502  ;  from  /.  Landw.,  1894,  42,  329—384 ;  compare  this  vol.,  ii, 
445). — In  the  preservation  of  stable  manure  the  chief  points  are  the 
control  of  the  decomposition  of  urea  and  the  absorption  of  ammonia. 
Loss  of  nitrogen  in  the  free  state  will  not  take  place  as  long  as  nitri- 
fication is  suppressed,  as  for  instance  by  compressing  the  manure  and 
excluding  air. 

Bacteria  which  decompose  urea  ("  ammonia  bacteria")  are  generally 
present  in  stables  and  in  all  kinds  of  drainage,  &c.  Experiments  made 
with  the  bacteria  of  liquid  manure  showed  that  urea  was  completely 
converted  into  volatile  nitrogen  compounds  by  them  ;  they  also  con- 
verted about  22  per  cent,  of  the  nitrogen  of  peptone  broth  into  volatile 
compounds,  whilst  pure  cultures  of  "  ammonia- bacteria  "  produced 
no  ammonia  from  peptone  broth.  Urea  was  decomposed  with  great 
rapidity,  uric  acid  less  quickly,  whilst  hippuric  acid  was  the  least 
readily  decomposed.  But  even  the  decomposition  of  hippuric  acid  is 
comparatively  rapid  when  the  length  of  time  is  considered  during 
which  manure  is  kept.    The  "  ammonia  bacteria  "  of  liquid  manure  are 
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not    affected   by   strong    solutions    of    ammonium    carbonate;    the 
amount  of  sulphuric  acid  necessary  to  destroy  them  is  0'4  per  cent. 

N.  H.  J.  M. 
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Apparatus  for  Gas  Analysis.  III.  By  Otto  Bleier  (Ber., 
1896,  29,  1761—1762;  compare  this  vol.,  ii,  70,  271).— A  modifica- 
tion of  the  apparatus  previously  described.  Close  to  the  three-way 
tap  a  short  capillary  is  fused,  vertically  upwards,  it  may  either  be 
closed  with  a  rod,  or  connected  with  a  stopcock  when  in  use,  this 
obviates  the  need  of  a  three-way  tap  for  each  additional  absorption 
pipette. 

Carbonic  oxide  is  absorbed  in  two  vessels  containing,  respectively, 
cuprous  chloride  dissolved  in  ammonia,  and  hydrochloric  acid. 

A  gas  pipette  for  use  instead  of  Hempel's  double  pipette  is  also 
described,  it  consists  of  a  U"t'nbe  with  a  bulb  near  the  extremity  of 
each  limb,  the  shorter  of  these  is  a  capillary  through  which  the  gas 
is  introduced  and  it  carries  a  stop-cock  at  the  junction  of  the  capil- 
lary and  bulb.  The  longer  limb  through  which  the  bulbs  are  filled 
with  the  absorbent  is  closed  by  a  rubber  stopper  between  which  and 
the  bulb  a  short  side-tube  is  fixed,  attached  to  a  caoutchouc  balloon, 
which  readily  enables  the  capillary  to  be  completely  filled  with  liquid. 
This  pipette  is  said  to  be  cheaper  than,  and  as  efficient  as  Hempel's. 

J.  B.  T. 

Standardising  Thiosulphate  by  Iodic  acid.  By  E.  Riegler 
{Zeits.  anal.  Ghent.,  1896,  35,  308). — On  treating  a  solution  of 
thiosulphate  with  one  of  iodic  acid,  the  following  reaction  occurs, 
eNasSaOa  +  6HIO3  =  3Na2S406  +  SNalOa  +  Nal  -f  SHjO,  and  the 
smallest  excess  of  iodic  acid  liberates  iodine.  Since  iodic  acid  can  be 
obtained  absolutely  pure,  can  be  completely  dried  over  sulphuric  acid, 
is  not  hygroscopic,  and  remains  unchanged  for  a  long  time  when  dis- 
solved in  water,  a  N/IO  solution,  made  by  dissolving  17"6  grams  to  a 
litre,  is  a  very  serviceable  reagent  for  standardising  thiosulphate. 

M.  J.  S. 

Volumetric  Estimation  of  Soluble  Iodides.  By  E.  Riegler 
(Zeits.  anal.  Gliem.,  1896,  35,  305— 307).— The  following  reaction 
occurs  between  iodic  acid  and  an  iodide  ;  6HIO3  -h  SNal  =  SNalOa  + 
3H2O  H-  Q\.  By  adding  an  excess  of  iodic  acid,  and  titrating  the 
excess  by  thiosulphate  (see  preceding  abstract)  after  removal  of  the 
free  iodine  by  light  petroleum,  the  amount  of  iodide  is  ascertained. 
The  solution  of  the  iodide  should  not  be  stronger  than  1  per  cent. 
It  is  mixed  with  the  iodic  acid  in  a  stoppered  separator  bulb,  and 
shaken  with  two  successive  portions  of  light  petroleum,  after  which 
starch  is  added  and  the  excess  of  iodic  acid  titrated.  M.  J.  S. 
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Separation  of  Ozone  from  Hydrogen  Peroxide,  and  Recogni- 
tion of  Ozone  in  the  Atmosphere.  By  Carl  Engler  and  W, 
Wild  (Ber,,  1896,  29,  1940— 1942).— It  is  found  that  hydrogen 
peroxide  is  immediately  decomposed  when  its  vapour  is  brought  in 
contact  with  chromic  acid,  either  in  the  solid  state,  or  in  concentrated 
solution ;  neither  form  of  the  oxidising  agent,  however,  has  any 
action  on  ozone,  and  it  is  possible  by  this  means  to  completely 
deprive  a  mixture  containing  both  substances,  of  the  less  stable  con- 
stituent. The  authors  propose,  therefore,  to  conduct  air  through 
glass  beads  and  chromic  acid,  and  test  the  gas  with  the  ordinary 
ozone  indicators.  M.  O.  F. 

Photometric  Method  for  the  Estimation  of  Lime  and  of 
Sulphuric  acid.  By  J.  I.  D.  Hinds  (Chem.  News,  1896,  73,  285—287, 
299 — .300). — By  precipitating  dilute  solutions  of  sulphuric  acid  and 
calcium  chloride  with  solid  barium  chloride  and  ammonium  oxalate 
respectively,  mixing  by  pouring  from  glass  to  glass,  and  then  observ- 
ing the  length  of  column  required  to  render  the  flame  of  an  ordinary 
candle  just  invisible ;  it  has  been  found  that  with  solutions  containing 
from  00246  to  00055  per  cent,  of  sulphuric  acid,  and  those  derived 
from  00333  to  00067  per  cent,  of  calcium  carbonate,  a  regular  rela- 
tionship exists  between  the  depth  of  the  column  and  the  quantity  of 
precipitate  in  suspension,  and,  consequently,  that  the  former  can  be 
taken  as  a  measure  of  the  latter.  A  constant  source  of  light  would 
be  required,  and  the  personal  error  ascertained  before  applying  the 
method  to  practical  purposes.  The  author  has  made  use  of  the  method 
in  the  analysis  of  waters  and  of  urine.  D.  A.  L. 

New  Method  of  converting  Sulphates  into  Chlorides.    By 

Paul  Jannasch  (Zeits.  anorg.  Chem.,  1896,  12,  223— 224).— The 
sulphates  are  fused  with  four  to  five  times  the  quantity  of  boric 
anhydride,  and  heated  in  a  platinum  crucible  until  all  the  sulphuric 
acid  is  distilled  off.  The  boric  anhydride  is  then  eliminated  by  means 
of  alcoholic  hydrogen  chloride  (this  vol.,  ii,  576),  or  it  may  be  treated 
directly  with  hydrogen  chloride  and  methylic  alcohol ;  0*5  gram  of 
sulphate,  after  15 — 30  minutes'  fusion,  gave  no  reaction  with  barium 
chloride  when  dissolved  in  hydrochloric  acid.  E.  C.  R. 

Action  of  Fused  Polysulphides  on  Nitrogenous  Organic 
Substances.  By  Heinrich  Aufscrlager  (Zeits.  anal.  Chem.,  1896, 
35,  314 — 318). — Nitrogenous  organic  substances,  fused  with  about 
2  parts  of  potassium  polysulphide  (hepar  sulphuris,  prepared  by 
fusing  together  2  parts  of  potassium  carbonate  and  1  part  of  roll 
sulphur  was  used)  yield  considerable  amounts  of  thiocyanate.  Up- 
wards of  50  substances  belonging  to  the  most  widely  varied  classes 
were  found  to  give  this  reaction,  which  is  suggested  as  a  genei'al  one 
for  nitrogenous  substances  ;  it  is  obtained  even  with  potassium  nitrate, 
when  this  is  fused  with  a  mixture  of  potassium  sulphide  and  ignited 
potassium  tartrate.  To  test  for  the  thiocyanate  formed,  the  cooled 
melt  is  dissolved  in  water  and  freed  from  sulphides  by  zinc  sulphate, 
with  addition  of  some  sodium  hydroxide.  Copper  sulphate  is  then 
added  to  the  filti-ate.     Since  sulphites  are  present,  no  other  reducing 
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agent  is  required.  The  cuprous  thiocyanate  is  filtered  off,  washed, 
and  treated  on  the  filter  with  ferric  chloride.  Some  quantitative 
experiments  with  urea  showed  that  about  10  per  cent,  of  the  theo- 
retical yield  was  obtained.  M.  J.  S. 

Citrate- Soluble  Phosphoric  acid.  By  Otto  Reitmair  (Zeit. 
angw.  Chem.,  1896,  189 — 194). — An  exhaustive  examination  of  the 
citrate-sol  ability  question.  Wagner's  process  being  purely  empirical, 
great  care  must  be  taken  to  prepare  his  ammonium  citrate  solution 
exactly  according  to  his  directions. 

Gerlack's  solution  containing  citric  acid  only,  gives  in  many  cases 
the  same  results  as  Wagner's ;  its  use  is  also  more  convenient,  as  it 
always  gives  a  clear-filtering  solution.  L.  de  K. 

Comparative  Methods  for  estimating  Citrate-Soluble  Phos- 
phoric acid  in  Basic  Slags.  By  Max  Passon  {Zeit.  angw.  Chem., 
1896,  286 — 288). — Basic  slags  are  now  tested  in  Germany  by  simply 
estimating  their  citrate-soluble  phosphoric  acid;  but  complaint  is 
being  made  of  serious  analytical  differences. 

The  author  has  found  that,  when  carefully  following  the  conven- 
tional (Wagner's)  directions,  the  amount  of  phosphoric  acid  dissolved 
by  the  ammonium-citrate  solution  is  very  constant.  The  analytical 
errors  are,  therefore,  most  likely  caused  during  the  further  stages  of 
the  process.  Excellent  results  are,  however,  obtained  by  the  molyb- 
date  process  if  the  temperature,  during  the  precipitation,  does  not 
exceed  80 — 85° ;  if  higher,  there  is  a  danger  of  silicic  acid  precipi- 
tating. 

The  accuracy  of  Wagner's  process  is  shown  by  the  result  of  60 
analyses  of  basic  slag,  each  done  in  triplicate,  using  slightly  different 
methods.  L.  de  K. 

Source  of  Error  as  to  the  presence  of,  and  Estimation  of, 
Boric  acid.  By  Gorges  (J.  Pharm.,  1896,  [6],  3,  346— 847).— The 
author  draws  attention  to  the  fact  that  the  small  quantity  of  boric 
acid,  which  is  found  in  so  many  vegetable  products  on  anal j sis,  is 
probably  introduced  by  some  of  the  reagents  used  in  the  analysis, 
notably  caustic  soda  and  potash.  Venable  and  Callison  (Chem.  Zeit., 
1890, 14, 167)  found  O'OO  percent,  of  boric  acid  in  caustic  potash  and 
soda  sold  as  pure  :  and  the  author  has  confirmed  their  results. 

J.  J.  S. 

Decomposition  of  Silicates  by  pure  Hydrofluoric  acid.  By 
Alfred  H.  Allen  (Analyst,  1896,  21,  87). — The  author  decomposes 
silicates  in  the  following  manner : — A  mixture  of  commercial  hydro- 
fluoric acid  with  an  equal  bulk  of  sulphuric  acid  is  placed  in  a  large 
platinum  crucible,  and  into  this  is  placed  a  smaller  crucible  containing 
the  silicate,  moistened  with  a  few  drops  of  sulphuric  acid.  After 
covering  the  big  crucible  with  a  platinum  dish  filled  with  cold  water, 
the  arrangement  is  heated  on  an  iron  plate,  when  the  acid  volatilises, 
but  again  drops  into  the  smaller  crucible,  and  then  decomposes  the 
silicate.  No  fixed  impurities  are  introduced  into  the  latter,  as  is 
often  the  case  when  using  commercial  acid.  L.  de  K. 
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Decomposition  of  Silicates  by  Boric  acid.  By  Paul  Jannasch 
and  0.  Heidenrich  (Zeits.  anorg.  Chem.,  1896,  12,  208 — 218  ;  com- 
pare this  vol.,  ii,  219). — One  gram  of  the  finely  powdered  silicate  is 
mixed  in  a  platinum  crucible  with  3 — 6  times  the  quantity  of  dry 
powdered  boric  acid ;  in  the  case  of  fluorspar  with  eight  times  the 
quantity.  The  mixture  is  heated  gently  for  5 — 10  minutes,  to  drive 
off  small  quantities  of  water,  then  fused,  and  when  it  is  in  a  state  of 
quiet  fusion,  it  is  finally  heated  over  the  blowpipe.  The  fusion  is 
usually  finished  in  about  20 — 30  minutes.  The  red  hot  crucible  is 
then  placed  on  a  porcelain  triangle,  and  surrounded  with  cold  water, 
in  order  to  facilitate  the  removal  of  the  fused  contents.  When  cold, 
the  fused  mass  is  treated  with  water  (100 — 150  c.c.)  and  concentrated 
hydrochloric  acid  (50  c.c),  and  heated  to  boiling,  when  only  a  few 
flocks  of  silica  should  remain  insoluble.  The  solution  is  then  evapo- 
rated to  dryness  on  the  water  bath  ;  *aiid  when  it  commences  to  gela- 
tinise is  kept  constantly  stirred. 

In  order  to  separate  the  boric  anhydride,  the  dried  mass  is  treated 
with  methyl  alcoholic  hydrogen  chloride ;  the  latter,  which  must  be 
freshly  prepared,  is  obtained  by  treating  anhydrous  methylic  alcohol 
with  dry  hydrogen  chloride,  and  then  distilling  off  that  portion  of 
the  product  which  comes  over  at  66 — 80°.  The  mixture  is  now 
warmed  at  70 — 80°  on  the  water  bath,  and,  after  two  or  three  treat- 
ments with  this  liquid,  is  quite  free  from  boric  anhydride.  The  dry 
residual  salt  is  heated  at  110°  for  one  hour,  then  lixiviated  with 
hydrochloric  acid  and  water,  and  the  insoluble  silica  filtered  off. 
The  filtrate,  which  contains  0"5 — 2  per  cent,  of  the  silica,  is  again 
evaporated,  and  treated  as  above.  The  analysis  of  the  residue  is 
carried  out  by  the  usual  methods. 

The  authors  give  the  results  of  the  analysis  of  several  examples 
of  silicates.  E.  C.  R. 

Behaviour  of  Minerals  of  the  Andalusite  Group  towards 
Decomposing  Agents.  By  Paul  Jannasch  (Zeits.  anorg.  Chem.,  1896, 
12,  219 — 222). — The  decomposition  of  silicates  by  means  of  boric 
anhydride  (see  preceding  abstract)  is  of  general  application,  and 
simpler  and  more  expeditious  than  the  ordinary  methods.  Disthene, 
a  mineral  of  the  andalusite  group,  is,  however,  only  partially  decom- 
posed by  boric  anhydride.  Minerals  of  the  andalusite  group  generally 
behave  in  an  abnormal  manner  towards  decomposing  agents,  as  the 
author  has  already  pointed  out  in  the  case  of  a  mineral  allied  to  anda- 
lusite or  dumortiorite  in  Argentine  granite.  When  heated  with  a  mix- 
ture of  calcium  fluoride  and  hydrogen  potassium  sulphate  on  a  platinum 
wire,  it  gives  the  green  boron  flame.  The  finely  powdered  mineral 
is  only  partially  decomposed  by  a  mixture  of  hydrofluoric  and  sulph- 
uric acids.  It  can,  however,  be  completely  decomposed  by  ammonium 
fluoride.  The  ignited  mineral  is  treated  with  ammonia,  acidified 
with  concentrated  hydrofluoric  acid  evaporated  to  dryness,  and  fused 
for  some  time  in  a  nickel  crucible.  The  excess  of  ammonium  fluoride 
is  driven  off  at  a  higher  temperature,  and  the  remaining  silicofluoride 
treated  with  dilute  sulphuric  acid.  E.  C.  R. 
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Estimation  of  Potassium.  By  J.  H.  Vogel  and  H.  Haefcke 
(Landw.  Versuchs-Stat.,  1896,  47,  97 — 255). — The  shortened  method 
for  estimating  potassium  (Fresenius  Bd.,  2,  292)  depends  on  the 
solubility  of  the  platinochlorides  of  sodium,  calcium,  and  magnesium, 
and  the  insolubility  of  potassium  platinochloride  in  alcohol.  The 
following  average  results  were  obtained  by  the  author,  and  show  the 
solubility  of  the  potassium  salt  (at  17 — 19°)  in  alcohol  of  different 
strengths.  Absolute  alcohol,  1  :  35196  ;  95  per  cent,  alcohol,  1 :  31523  ; 
80  per  cent,  alcohol,  1  :  20760.  The  results,  which  differ  from 
Precht's  (Zeits.  anal.,  Chem.,  18,  509),  show  that  there  is  no  danger 
of  error  when  about  75  c.c.  of  absolute  alcohol  is  used  for  washing, 
but  repeated  washing  with  hot  alcohol  seems  hardly  safe.  Another 
weak  point  in  the  method  is  the  weighing  of  the  double  salt  on  the 
filter,  or  (after  redissolving)  in  a  dish  ;  in  drying  on  a  filter  there  is 
a  danger  of  partial  decomposition  of  the  salt,  whilst  when  the  double 
salt  is  redissolved  in  water  and  evaporated  in  a  dish,  large  crystals 
are  formed,  which  require  prolonged  heating  at  130°  before  the 
weight  becomes  constant.  These  two  objections  are,  however,  over- 
come when  the  precipitate  is  collected  and  weighed  in  a  perforated 
crucible,  as  at  Halle. 

With  potassium  solutions  from  which  sulphates  have  been  pre- 
cipated  by  barium  chloride,  errors  are  readily  introduced,  owing  to 
the  excess  of  barium  chloride  forming  a  platinochloride  during 
evaporation.  This  is  only  partly  washed  out  by  alcohol,  being  mostly 
decomposed  thereby ;  and  the  barium  chloride  formed,  which  is 
insoluble  in  alcohol,  remains  on  the  filter  with  the  potassium  double 
salt. 

In  the  method  now  described  (for  potassium  salts),  the  substance 
(10  grams)  is  dissolved  in  boiling  water  (300  c.c),  the  volume  of  the 
solution  being  made  up  to  500  c.c.  When  cold,  50  c.c,  of  this  solution 
(=1  gram  of  salt)  is  evaporated  nearly  to  dryness  in  a  platinum 
dish,  and,  when  cold,  treated  with  20  c.c.  of  neutral  ammonium  car- 
bonate (Schaffgot's)  solution,  to  precipitate  the  lime  and  magnesia. 
After  about  12  hours  the  whole  is  filtered  through  a  small  filter,  and 
washed  with  10 — 15  c.c.  of  the  ammonium  carbonate  solution.  The 
filtrate  is  evaporated  to  dryness  in  a  platinum  dish,  after  adding  a 
very  little  strong  sulphuric  acid,  and  finally  heated  to  redness.  The 
residue  is  dissolved  in  hot  water,  filtered  into  a  porcelain  dish,  and 
treated  with  hydrogen  platinum  chloride  and  a  drop  of  dilute 
hydrogen  chloride.  It  is  then  evaporated  until  there  is  no  longer 
an  odour  of  hydrochloric  acid.  The  cold  residue  is  well  rubbed 
with  a  mixture  of  absolute  alcohol  (2  parts)  and  ether  (1  part), 
filtered,  aftei'  15  minutes,  through  a  well-glazed  porcelain  Grooch 
crucible,  and  washed  with  some  of  the  mixture.  After  being  dried, 
the  platinum  salt  is  reduced  in  hydrogen.  An  apparatus  for  this 
purpose  is  described  with  sketch.  It  consists  of  a  Kipp's  hydrogen 
apparatus,  to  which  a  Finkener's  washing  apparatus  is  attached.  The 
hydrogen  passes  directly  into  the  crucibles  through  well  fitting  covers. 
The  reduction  takes  place  at  240 — 250°,  and  too  high  a  temperature 
must  be  avoided.  After  10 — 15  minutes,  heating  is  discontinued, 
but  hydrogen  is  passed  through  the  crucibles  until  they  are  cold. 
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The  contents  of  the  crucibles  are  then  extracted  with  hot  water, 
after  which  the  crucibles  are  ignited  and  weighed. 

In  estimating  potash  in  organic  substances,  it  is  not  advisable  to 
burn  off  the  organic  matter,  as  there  may  be  a  loss  of  potash  by- 
volatilisation.  Good  results  were  obtained  by  decomposing  with 
sulphuric  acid,  as  in  Kjeldahl  nitrogen  determinations.  The  solu- 
tion is  suitably  diluted  to  a  definite  bulk,  one  portion  being  reserved 
for  estimating  nitrogen,  another  for  potash.  In  estimating  potash, 
the  solution  is  treated  first  with  ammonium  carbonate  solution,  the 
process  being  continued,  as  already  described.  The  ammonium 
sulphate  must,  however,  be  volatilised  with  great  care,  using  a  very 
small  flame ;  three  or  four  hours  will  be  required  for  this. 

Very  exact  results  are  obtained,  even  when  the  final  amount  of 
platinum  is  relatively  small. 

It  is  of  the  greatest  importance  to  employ  very  pure  hydrogen 
platinum  chloride,  and  full  directions  are  given  for  preparing  it.  The 
preparation  of  the  ammonium  carbonate  solution  and  of  the  asbestoa 
for  the  Gooch  crucible  are  also  described.  With  regard  to  employing 
Kjeldahl  solutions,  it  is  shown  that  no  potash  is  dissolved  from  the 
glass  by  prolonged  contact  with  sulphuric  acid.  N.  H.  J.  M. 

Microchemical  Reactions  [of  Barium,  &c.,  and  Silver].  By 
Hermann  Traube  {Zeits.  Kryst.  Min.,  1896,  26,  188— 189).— Streng 
(Abstr.,  1886,  487)  has  proposed  to  use  tartar  emetic  as  a  reagent  in 
testing  for  barium,  but  it  is  here  pointed  out  that  barium  antimony 
tartrate  is  not  to  be  distinguished  from  the  strontium  and  lead  salts ; 
also  at  different  temperatures  differently  hydrated  and  crystallised 
salts  are  obtained.  Silver  antimony  tartrate  is  characteristic ;  and 
silver  and  lead  are  the  only  heavy  metals  which  form  crystallised 
salts.  L.  J.  S. 

Estimation  of  Zinc  in  Organic  Salts.  By  Gottfrikd  von 
Hitter  (Zeits.  anal.  Chem.,  1896,  35,  311—314). — The  substance  is 
moistened  with  concentrated  nitric  acid,  the  excess  of  acid  evapo- 
rated at  a  low  temperature,  and  the  temperature  gradually  raised 
until  the  residue  is  burnt  white,  for  which  purpose  the  Lieben  muffle 
is  very  suitable.  Porcelain  crucibles  must  be  used,  since  platinum 
ones  are  attacked.  M.  J.  S. 

Double  Compounds  of  Aniline  and  Metallic  Salts.    By  J.  L. 

C.  Schroder  VAN  DER  KoLK  (Zeits.  anal.  Chem.,  1896,35,  297 — 305). — 
The  crystalline  precipitates  obtained  when  many  aqueous  solutions  of 
metallic  salts  are  shaken  with  aniline  or  its  aqueous  solution  can  be 
employed  for  the  micro-chemical  detection  of  such  metals.  The 
author  has  determined  the  micro-crystallographic  properties  of 
aniline  sulphate,  nitrate  and  hydrochloride,  of  ferric  and  ferrous 
chlorides,  of  cobalt  and  nickel  sulphates,  nitrates  and  chlorides,  and 
of  the  crystalline  deposits  obtained  on  treating  solutions  of  these 
metallic  salts  with  aniline,  in  the  ordinary  course  of  micro-chemical 
analysis.  W.  J.  P. 
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Estimation  of  Tin.  By  Cecil  J.  Brooks  (Chem.  News,  1896,  73, 
218 — 219), — Finding  that  stannous  salts  are  more  readily  oxidised 
by  bromine  than  by  nitric  acid,  which  only  acts  in  strong  solutions, 
and  noting  the  volatility  of  stannic  sulphide,  the  author  recommends 
the  following  method  for  the  estimation  of  tin.  The  solution  is  oxi- 
dised with  bromine,  and  simultaneously  treated  with  hot  hydrogen 
sulphide  solution,  and  also  with  the  gas ;  the  precipitate  is  filtered, 
washed,  dissolved  in  hot  ammonium  sulphide,  concentrated,  oxidised 
with  nitric  acid,  dried,  ignited,  and  weighed.  D.  A.  L. 

Occurrence  of  Iodine  in  Waters.  By  Mabco  T.  Lecco  (Zeits, 
anal  Chem.,  1896,  35,  318 — 322). — The  reaction  with  nitrous  acid 
and  carbon  bisulphide  is  so  sensitive  that  in  waters  containing  no 
more  than  O'l  milligram  of  iodine  in  a  litre,  it  can  be  detected  and 
colorimetrically  estimated  with  sufficient  exactness  without  previous 
concentration.  In  waters  containing  less  than  this  amount,  evapora- 
tion of  a  suitable  volume  to  100  c.c.  and  filtration  before  adding 
nitrite  and  sulphuric  acid  is  the  only  preparation  required. 

By  this  means,  iodine  was  detected  in  the  mineral  waters  of 
Kurschumlija,  Lomnitza,  and  Vrnjze,  four  springs  of  the  baths  of 
Koviljatscha,  and  three  of  the  wells  of  the  new  Belgrade  water  supply. 
Of  12  other  Belgrade  well  waters,  which,  as  a  rule,  are  rich  in 
chlorine,  iodine  could  be  detected  in  only  one.  The  proportion  of 
iodine  shows  some  degree  of  parallelism  with  the  amount  of  iron  in 
the  waters.  M.  J.  S. 

Estimation  of  Dissolved  Oxygen.  By  Gtsbert  Romijn  (Rec. 
Trav.  Cliim.,  1896,  15,  76—80;  compare  Abstr.,  1894,  ii,  28).— The 
author  describes  a  slightly  modified  form  of  the  method  previously 
given.  Instead  of  using  sodium  hyposulphite  as  the  reducing  agent 
he  employs  a  solution  of  manganese  chloride  (]  mol.)  in  water,  to 
which  Rochelle  salt  (2  mols.)  and  an  excess  of  soda  solution  have 
been  previously  added.  In  the  presence  of  dissolved  oxygen  the 
solution  soon  begins  to  turn  brown,  owing  to  the  conversion  of  the 
manganous  into  a  manganic  salt,  and  if  sufficient  of  the  former  be 
present,  the  whole  of  the  dissolved  oxygen  will  be  used  up  in 
10  minutes.  The  actual  operation  is  carried  out  in  a  pipette,  pro- 
vided at  either  end  with  a  single  way  glass  stopcock,  the  upper  cock 
carries  a  graduated  cup,  which  contains  exactly  1  c.c.  to  the  mark. 
The  pipette  is  filled  with  the  water  to  be  examined  by  Boot's  method 
(Abstr.,  1894,  ii,  484).  The  water  is  removed  from  the  graduated 
tube,  and  this  is  then  filled  to  the  mark  with  a  solution  containing 
120  milligrams  of  manganese  chloride  and  85  milligrams  of  potassium 
iodide  per  c.c.  This  solution  is  introduced  into  the  pipette,  the 
tube  is  rinsed  out,  the  pipette  shaken,  and  then  1  c.c.  of  a  solution  of 
10  grams  Bochelle  salt  in  12  c.c.  water  is  introduced  in  exactly  the 
same  way,  and,  finally,  1  c.c.  of  a  solution  of  caustic  soda  containing 
0"1  gram  per  c.c.  After  shaking,  the  mixture  is  allowed  to  remain 
for  six  minutes,  1  c.c.  of  a  25  per  cent,  hydrochloric  acid  is  added, 
and  the  coloured  liquid  is  introduced  into  a  flask,  and  the  free  iodine 
titrated.  J.  J.   S. 
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Analysis  of  Anthracene.  By  Henry  Bassett  (Ghem.  News,  1896, 
73,  178 — 179). — The  sample  is  oxidised  in  the  usual  way,  using 
15  grams  of  chromic  acid;  the  next  day,  it  is  diluted  with  400  c.c.  of 
water,  and  after  three  hours  is  filtered,  washed  with  cold  water,  and 
dried  in  a  water  oven.  The  quinone  is  transferred  to  a  flask  with 
45  c.c.  glacial  acetic  acid,  25  c.c.  of  chromic  acid  solution  containing 
1"5  gram  of  the  acid,  and  10  c.c,  of  nitric  acid,  sp.  gr.  1*420,  and 
boiled  for  an  hour  in  a  reflux  apparatus.  The  following  day,  it  is 
diluted  with  400  c.c.  of  water,  and  after  three  hours  is  filtered  and 
washed  successively  with  water,  boiling  1  per  cent,  alkali,  and  hot 
water.  The  quinone  is  dried  at  100°,  heated  for  10  minutes  on  a 
water  bath  with  10  times  its  weight  of  pure,  concentrated,  hot,  not 
fuming,  sulphuric  acid,  left  during  the  night  to  absorb  water  in  a 
covered  tray  of  water,  diluted,  filtered,  washed  again  with  water, 
boiling  alkali,  and  hot  water,  then*  dried,  weighed,  &c.  (compare 
Abstr.,  1895,  ii,  332).  D.  A.  L. 

Estimation  of  Phenol  in  Soaps  and  Disinfectants.  By  Hein- 
RiCH  Fresenius  and  C.  J.  S.  Makin  (Zeits.  anal.  Ghem.,  1896,  35, 
325 — 334). — The  phenol  in  dilute  aqueous  solutions  can  be  distilled 
with  quantitative  completeness  and  estimated  in  the  distillate  by 
Toth's  modification  of  Koppeschaar's  method  (Abstr.,  1877,  i,  746  ; 
1886,  744),  which  consists  in  the  conversion  of  the  phenol  into  tri- 
bromophenol  by  treatment  with  an  excess  of  nascent  bromine  and 
titration  of  the  unabsorbed  bromine.  The  soap  is  dissolved  in  water, 
decomposed  by  a  small  excess  of  sulphuric  acid,  and  the  whole  dis- 
tilled with  the  help  of  a  rapid  current  of  steam,  which  considerably 
shortens  the  operation.  Although  traces  of  fatty  acids  pass  over 
and  consume  bromine,  their  amount  is  so  small  that  it  may  be  neg- 
lected in  practice.  It,  however,  increases  as  the  time  of  distillation 
is  prolonged. 

For  disinfecting  powders,  which  consist  essentially  of  lime  and 
carbolic  acid,  0*5  gram  is  mixed  with  water  in  the  distillation  flask, 
and  strongly  acidified  with  hydrochloric  acid  before  distilling. 

The  distillate  is  mixed  in  a  stoppered  flask  with  an  excess  of  solu- 
tion of  sodium  bromide  and  bromate.  Hydrochloric  acid  is  added, 
and  the  mixture  shaken  for  30  minutes.  An  excess  of  potassium 
iodide  is  then  added,  and,  after  12  hours,  the  liberated  iodine  is 
titrated.  Six  atoms  of  bromine  are  consumed  by  one  molecule  of 
phenol.  M.  J.  S. 

Estimation  of  Pentoses  and  Pentosanes  by  the  Furfuralde- 
hyde  Distillation  Process.  By  Bernhard  Tollens  (Zeit.  angw. 
Ghem.,  1896,  194— 195).— The  author  (this  vol.,  ii,  393)  recom- 
mended distilling  the  substance  with  hydrochloric  acid,  and  precipi- 
tating the  furfuraldehyde  with  phloroglucinol. 

For  calculating  furfuraldehyde  to  pentosanes  in  general,  the  factor 
1*84  is  now  proposed.  L.  de  K. 

Estimation  of  Sugars  by  Fehling's  Solution.  By  Johan  G.  C.  T. 
Kjeldahl  {Zeits.  ajial,  Ghem.,  1896,  35,  344—368  ;  from  Meddelelser 
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fra  Carhherg  Laboratoriet,  4,  1). — The  amount  of  cuprous  oxide  pre- 
cipitated by  identical  quantities  of  sugar  is  largely  influenced  by  the 
area  of  the  surface  of  the  liquid  exposed  to  the  air  daring  the  heat- 
ing, as  well  as  by  the  length  of  the  boiling  and  the  amount  of  copper 
solution  employed.  The  following  mode  of  procedure  was,  therefore, 
uniformly  adopted.  The  requisite  amount  of  Fehling's  solution 
(usually  30  or  50  c.c,  15  c.c.  being  used  only  for  very  weak  sugar 
solutions)  was  placed  in  a  conical  flask  of  15'J  c.c.  capacity.  The 
measured  quantity  of  sugar  solution  was  added,  and  then  water  to 
exactly  100  c.c.  The  air  was  then  excluded  by  passing  hydrogen 
through  the  liquid  until  the  end  of  the  heating,  and  the  flask  was 
heated  for  exactly  20  minutes  on  the  boiling  water  bath.  The 
cuprous  oxide  was  filtered  off  and  weighed  as  usual,  contact  of  air 
during  this  stage  having  far  less  influence  than  during  the  heating. 
The  Fehling's  solution  was  of  the  ordinary  strength,  but  it  is  recom- 
mended that  the  three  constituents  should  be  kept  apart  until  the 
time  of  use,  when  the  solid  tartrate  should  be  dissolved  in  the  soda 
solution.  The  exact  proportions  of  tartrate  and  sodium  hydroxide 
(65  grams  per  litre)  must  be  adhered  to. 

The  relation  between  the  amount  of  copper  reduced  (Cu)  and  the 
sugar  present  (S)  may  now  be  expressed  by  the  equation  Cu  =  aS  — 
6S^  and  the  values  of  the  factors  a  and  h  in  the  following  table  have 
been  calculated  from  the  experimental  numbers  by  the  method  of 
least  squares. 


a 
o  . 

*=  B  .      Dextrose, 

Hi 

Levulose. 

Galactose, 

Arabinose. 

Lactose, 
C,H^O.,+ 

Maltose, 
C12H22OJ1. 

1;     «• 

6  X  10*. 

a. 

b  X  10*. 

rt. 

6x10*.      a. 

6  X  10*. 

a. 

b  X  10*. 

a.     IdxlO*. 

i 

c.c.  1 
15  12-2810 
80   2-3096 
50  12-3300 
75  12-2786 

100  '2-2240 

70-162 
33-174 
20-490 
12-333 

8-198 

1  -9545 
2-06.M 
2-1065 
2-0825 
2-0658 

31  -058 
22-750 
14-690 
9-0112 
6-3146 

2  -0089 
2-0614 
2-0937 
2-0613 
2-0087 

46-851 

22-938 

14-626 

9-009 

5-871 

2-2924 
2-2506 
2  -2772 
2-2695 
2-1910 

63-480 
25-193 
16-946 
11-615 
7-235 

1-5031 
1  -5249 
1  -4296 
1  -36.56 
1 -3340 

16-922 
10-991 
4-1835 
2-0120 
1 -3361 

1 

1-3496    14-7850 
1 -31431     6-9110 
1-23221     3-0504 

1-1305'     1-0305 

Extended  tables  for  economising  calculation  are  also  furnished. 
When  two  sugars  (for  example,  glucose  and  maltose)  are  present, 
the  amount  of  copper  they  reduce  jointly  is  expressed  by  the  equa- 
tion p  =:  -lL  -{-  Py^  where  p  is  the  total  amount  of  copper  reduced, 

9  f^ 
g  the  corresponding  amount  of  glucose  taken  from  the  table,  m  the 
corresponding  amount  of  maltose,  x  and  y  the  respective  amounts  of 
glucose  and  maltose  present.  By  making  two  determinations  with 
different  volumes  of  Fehling's  solution,  and  using  in  the  second  case 
a  multiple  (n)  of  the  amount  of  sugar  used  in  the  first,  a  second 

P  P 

equation,  V  =  —nx  +  —ny,  can  be  obtained;  whence 
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nm  —  M  ng  —  G 

and  y 


m     M\  """  ^   -        /<7  _  G 


''--Gj  %       M, 

In  opposition  to  E.  Fischer  (Abstr.,  1895,  i,  6),  the  author  has 
confirmed  bj  fresh  experiments  his  original  statement  that  maltose 
is  not  changed  by  yeast  mixed  with  thymol.  He  cannot,  however, 
confirm  Jais'  assertion  that  maltose  is  not  attacked  when  heated 
with  70 — 100  parts  of  N/40  hydrochloric  acid.  M.  J.  S. 

Estimation  of  Glucose.  By  Henri  E.  Caitsse  (/.  Pharm.,  1896, 
3,  438). — In  consequence  of  the  publication  of  Gerrard's  method  for 
the  estimation  of  glucose  (this  vol.,  ii,  225),  the  author  calls  attention 
to  the  fact  that  he  has  already  recommended  a  similar  method 
(Abstr.,  1889,  1036),  employing  potassium  ferrocyanide  instead  of 
potassium  cyanide.  The  author  considers  his  own  method  the  more 
delicate  and  trustworthy.  J.  J.  S. 

Examination  of  Honey.  By  Ernst  Bkckmann  {Zeits.  anal. 
Chem.y  1896,  35,  263 — 284). — The  products  of  the  action  of  acids  on 
starch  are  the  substances  most  generally  employed  in  the  adultera- 
tion of  honey.  Since  in  the  manufacture  of  starch  syrup  the  hydro- 
lysis is  carried  on  only  to  the  point  where  iodine  gives  a  red  reaction, 
erythrodextrin  and  amylodextrin  are  commonly  present,  and  may  be 
precipitated  from  the  adulterated  honey  by  the  addition  of  methylic 
alcohol  to  its  concentrated  aqueous  solution.  Both  dextrorotatory 
(flower)  and  laevorotatory  (conifer)  honeys  are  almost  entirely  soluble 
in  methylic  alcohol.  Honey  containing  starch  syrup  is  coloured  red 
to  violet  by  iodine  solution,  whereas  pure  honey  gives  no  such  colour. 
If  the  hydrolysis  of  the  starch  has  been  carried  so  far  that  iodine  no 
longer  gives  any  coloration,  as  in  the  manufacture  of  solid  starch 
sugar,  no  precipitate  is  produced  by  methylic  alcohol.  Such  starch 
sugar,  however,  still  contains  dextrinoid  substances,  which  yield 
barium  compounds  insoluble  in  methylic  alcohol,  whilst  the  dextrins 
of  natural  honey  give  no  precipitate,  or,  in  the  most  unfavourable 
<;a8e,  that  of  conifer  honey,  only  about  25  per  cent.  For  qualitative 
testing,  5  c.c.  of  a  solution  containing  20  grams  of  honey  in  100  c.c. 
is  shaken  in  a  test  tube  with  2  c.c.  of  a  2  per  cent,  baryta  solution 
and  17  c.c.  of  methylic  alcohol,  a  comparative  experiment  with  a 
pure  honey,  of  about  the  same  dextrin  content,  being  advisable  in 
doubtful  cases.  For  quantitative  estimation,  the  baryta  precipitate 
.should  be  collected  on  a  Gooch  filter,  washed  first  with  10  c.c.  of 
methylic  alcohol,  then  with  10  c.c.  of  ether,  and  dried  at  55—60°. 
The  more  rapidly  the  whole  operation  is  performed  the  better.  The 
results  obtained  with  specially  prepared  mixtures  of  conifer  honey 
with  starch  syrup  and  sugar  show  that  the  fact  of  adulteration  can 
in  all  cases  be  detected,  although  they  do  not  suffice  for  the  calcula- 
tion of  its  amount.  In  doubtful  cases,  a  combination  of  the  fermenta- 
tion process,  using  a  feebly  acting  yeast  (beer  yeast,  or  yeast  of  the 
Saatz  type),  by  which  the  dextrins  of  natural  honey  are  more  com- 
pletely fermented  than  those  of  starch  products,  may  be  resorted  to. 
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The  addition  of  molasses  to  honey  is  best  detected  by  examining 
for  raffinose  with  basic  lead  acetate  (I  part  of  lead  acetate,  3  parts  of 
litharge,  and  10  parts  of  water)  and  methylic  alcohol.  The  honey 
solution  should  not  be  stronger  than  25  per  cent.,  and  for  5  c.c.  of 
the  solution  2'5  grams  of  basic  lead  acetate  and  22*5  c.c.  of  methylic 
alcohol  are  employed.  Conifer  honey  gives  1  per  cent.,  molasses 
^0 — 70  per  cent.,  of  lead  precipitate.  M.  J.  S. 

Detection  of  Formalin.  B^  Henry  Droop  Richmond  and  L. 
KiDGELL  BosELEY  (Analyst,  1896,  21,  92 — 94). — The  authors  recom- 
mend Hehner's  test  as  being  the  most  delicate  test  for  formylalde- 
hyde  in  milk;  far  more  sensitive  even  than  their  own  test  with 
diphenylamine  (Abstr.,  1895,  ii,  426). 

The  test  is  best  applied  by  first  diluting  the  sample  with  an  equal 
bulk  of  water,  and  then  carefully  adding  sulphuric  acid  of  90 — 95 
per  cent,  strength.  If  f  or  my  1  aldehyde  is  present,  a  violet  ring  is 
formed  where  the  two  liquids  meet.  Ij.  de  K. 

Detection  of  Formalin.  By  Otto  Hehner  (Analyst,  1896,  21, 
1)4 — 97). — The  author  finds  that  the  blue  colour  developed  when  milk 
■containing  formylaldehyde  is  mixed  with  sulphuric  acid  is  due  to  the 
presence  of  the  casein. 

To  test  wine  or  vinegar  for  this  preservative,  a  drop  of  milk  is 
added  to  the  sample,  and  the  mixture  is  poured  carefully  on  to 
sulphuric  acid  contained  in  a  test  tube.  A  blue  ring  will  then  form 
if  formylaldehyde  is  present.  L.  de  K. 

Estimation  of  Formaldehyde.  By  Harry  M.  Smith  (Analyst, 
1896,  21,  148 — 150). — The  sample  is  mixed  with  aqueous  potash 
until  the  amount  of  alkali  is  about  10  per  cent.  Solution  of  potas- 
sium permanganate,  5*26  grams  per  litre,  is  now  slowly  run  in  until 
the  green  colour  disappears  rather  slowly,  and  the  liquid  is  then 
heated  to  30°  to  cause  the  precipitate  to  subside.  More  permanganate 
is  then  added  until  an  olive-green  colour  is  obtained  permanent  for 
15 — 20  seconds.  At  this  stage,  when  the  aldehyde  has  been  con- 
verted into  formic  acid,  1  c.c.  of  the  permanganate  =  0001 5  gram 
•of  formaldehyde. 

As  a  check,  the  mixture  may  now  be  boiled,  and  the  adding  of 
permanganate  be  continued  until  an  emerald-green  colour  is  obtained, 
lasting  at  least  10  minutes.  At  this  stage,  the  formic  acid  now  being 
•completely  converted  into  carbonic  acid,  1  c.c.  of  the  permanganate 
=  00075  of  formaldehyde.  L.  de  K. 

Estimation  of  Tartar  and  Tartaric  acid  in  Wine.  By  B. 
Haas  (Zeits.  anal.  Chem.,  1896,  35,  376 ;  from  Zeits.  Nahrungsmittel- 
JJnters.  und  Hygiene,  2,  97). — In  each  of  two  porcelain  basins  is  placed 
50  c.c.  of  the  wine,  the  acidity  of  which  has  previously  been  ascer- 
tained, and  to  one  of  these  portions  is  added  enough  potassium 
■carbonate  solution  to  neutralise  exactly  half  the  free  acid  present. 
Both  liquids  are  now  evaporated  to  3 — 5  c.c,  adding  to  the  half 
neutralised  one  2  c.c.  of  glacial  acetic  acid  for  each  gram  of  tartaric 
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acid  neutralised.  iOO  c.c.  of  95  per  cent,  alcohol  is  gradually,  and 
with  stirrino-,  added  to  each  residue.  After  two  hours,  the  precipi- 
tates are  collected  on  a  filter,  washed  with  95  per  cent,  alcohol,  and 
then  titrated  with  potash  in  hot  aqueous  solution,  using  litmus 
tincture  as  indicator.  The  unneutralised  portion  gives  the  tartar, 
and  the  difference  between  the  two  the  tartaric  acid.  M.  J.  S. 

Composition  and  Analysis  of  Commercial  Cream  of  Tartar. 
By  Alfred  H.  Allen  (Analyst,  1896,  21,  174—180,  209).— The 
author,  after  criticising  the  B.P.  tests  for  cream  of  tartar,  finally 
proposes  the  following  process.  1'881  gram  (or  in  important  cases 
double  this  quantity)  of  the  dried  sample  is  dissolved  in  hot  water 
and  titrated  with  N/10  alkali  and  phenolphthalein.  In  absence 
of  other  acid  substances,  1  c.c.  of  the  alkali  represents  1  per 
cent,  of  potassium  hydrogen  tartratb.  The  same  amount  is  ignited, 
but  without  attempting  to  burn  off  the  carbon.  The  mass  is  boiled 
with  water,  and  the  filtrate  is  titrated  with  N/10  hydrochloric  acid 
and  methyl-orange.  When  dealing  with  a  pure  sample,  the  number 
of  c.c.  of  acid  will  correspond  exactly  with  the  c.c.  of  alkali  used  in 
the  first  experiment,  but  each  c.c.  of  deficiency  represents  0*36  per 
cent,  of  calcium  sulphate,  or  0'72  per  cent,  of  potassium  hydrogen 
sulphate.  Any  excess  points  to  the  presence  of  potassium  tartrate, 
each  c.c.  representing  0*60  of  this  compound.  The  sulphate  may  be, 
of  course,  estimated  by  means  of  barium  chloride. 

The  insoluble  matter  is  ignited  to  burn  off  the  carbon,  and  the  ash 
is  dissolved  in  20  c.c.  of  N/10  acid,  any  insoluble  residue,  such  as 
sand,  or  barium  sulphate  being  filtered  off,  and  the  liquid  titrated  with 
N/10  alkali  and  methyl-orange.  Each  c.c.  corresponds  with  05  per 
cent,  of  calcium  tartrate  or  03  per  cent,  of  calcium  sulphate. 

L.  DE  K. 

Titration  of  Quinine.  By  Alfred  H.  Allen  {Analyst,  1896, 
21,  85 — 87). — The  author  points  out  that  commercial  quinine  sulphate 
is  neutral  towards  brazil  wood,  logwood,  and  cochineal,  distinctly 
alkaline  to  litmus,  and  strongly  so  to  methyl-orange. 

When  titrating  with  the  last  indicator,  double  the  amount  of 
standard  acid  will  be  required.  L.  de  K. 

A  New  Reaction  for  Antipyrine  or  for  Quinine.  By  C. 
Carrez  {J.  Pharm.,  1896,  [6],  3, 253 — 255). — When  a  mixture  of  equal 
parts  of  antipyrine  and  quinine  is  treated  with  bromine  water  and  then 
with  ammonia,  a  red  coloration  is  obtained  which  is  given  by  neither 
of  the  alkaloids  separately.  This  red  compound,  quioierythropyrine,  is 
best  extracted  from  its  ammoniacal  solution  by  means  of  chloroform. 
It  is  only  slightly  soluble  in  pure  water,  but  readily  in  acidified 
water.  With  acids,  it  gives  an  orange-rose  colour,  and  with  alkalis  a 
violet-rose.  The  reaction  can  be  made  use  of  in  testing  for  quinine 
or  for  antipyrine,  and  is  also  applicable  for  urine  testing. 

J.  J.  S. 
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Spectrum  of  Phosphorus  in  Fused  Salts  and  certain  Metal- 
lurgical Products.  By  Arnaud  de  Gkamoxt  (Compt.  rend.,  1896, 
122,  1534 — 1536). — When  fused  phosphates  are  subjected  to  the 
action  of  a  condensed  spark  (next  abstract),  a  line  spectrum  of 
phosphorus  is  obtained  superior  to  that  seen  in  a  Pliicker's  tube. 
With  sodium  or  potassiam  phosphate,  the  following  lines  are  ob- 
served, and  are  brio^ht  and  distinct  except  where  otherwise  indicated : 
0506  (diffuse),  6458,  6088,  6042,  6034-5,  6025,  5498*5,  5462  (feeble), 
5453  (feeble),  5423-5,  5409,  5385,  5340,  5311,  5292,  5250,  4968 
(diffuse),  4941,  4603,  4588-5.  The  lines  most  easily  recognised  are 
the  triplet,  6042-6034-5-6025,  in  the  red,  and  the  doublet,  4603-4588-5, 
in  the  blue.  This  spectrum  is  seen  in  many  metallurgical  products 
containing  phosphorus — and  especially  in  copper  phosphides  when 
these  are  examined  in  the  manner  previously  described  (Abstr.,  1895, 
ii,  470).  The  brightness  of  the  lines  diminishes  with  the  proportion 
of  phosphorus,  and  the  characteristic  triplet  in  the  red  becomes 
invisible  in  metals  when  the  percentage  falls  to  between  1-0  and  01 
of  phosphorus.  C.  H.  B. 

Dissociation  Spectra  of  Fused  Salts  of  Alkali  Metals.    By 

Arnaud  de  Gramont  {Compt.  rend.,  1896,  122,  1411 — 1413).— Salts 
of  alkali  metals  offer  special  advantages  in  the  study  of  the  line 
spectra  of  the  non-metals  by  the  action  of  a  highly  condensed  spark 
on  the  fused  salt,  because  of  the  comparative  simplicity  of  the 
spectrum  of  the  metal.  In  the  case  of  these  salts,  the  spectrum 
with  a  highly  condensed  spark  differs  considerably  from  that  ob- 
tained with  the  spark  and  the  metal  itself,  or  with  the  fused  salt 
and  a  non-condensed  spark.  The  carbonates,  although  dissociated 
with  difficulty,  give  the  spectra  of  the  metals  in  their  simplest  form, 
and  no  lines  of  carbon  are  observed.  Fluorides  also  show  relatively 
little  tendency  to  dissociate,  but  other  salts,  such  as  chlorides, 
bromides,  and  iodides,  decompose  readily. 

Sodium  salts  shoAv  the  three  intense  doublets — 6160-6154,  5895- 
5889,  5687-5682,  whilst  all  other  lines  are  feeble,  though  5675,  5669, 
5155,  5152,  and  a  broad  diffuse  band,  4983-4978,  are  recognisable. 

Potassium  salts  show  7698,  7665,  6939,  6911,  6308,  6245-5,  6117-5, 
5832,  5811,  5801,  5783,  5360,  5344,  5340,  5323,  5113,  5099,  4828, 
4389,  4309,  4264,  4223,  4185,4045,  although  the  first  two  are  difficult 
to  see. 

Lithium  salts  show  6706,  6103,  4972,  4603,  4273,  4132,  and  the 
small  number  of  lines  shown  by  this  metal  makes  its  salts  particularly 
suitable  for  investigations  of  the  spectra  of  the  non-metals. 

C.  H.  B. 

"  Convection  "  Currents.     By  Franz  Richarz  and  Carl  Lonnes 
{Zeit.  physikal.    Chem.,  1896,   20,   145— 158).— The   authors  eudea- 
VOL.  Lxx.  ii.  42 
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Yonred  to  determine  the  cause  of  tlie  currents  througli  acidified 
water,  which  occur  with  electromotive  forces  insufficient  for  the 
decomposition  of  the  water.  As  hydrogen  peroxide  is  produced  with 
a  stronger  E.M.F.,  they  considered  it  probable  that  a  similar  forma- 
tion might  also  be  the  cause  of  the  convection  currents.  Preliminary 
experiments  showed  that  the  peroxide  is  not  produced  \vhen  the 
platinum  and  gold  electrodes  employed  are  placed  in  acidified 
water,  although  they  contained  occluded  hydrogen.  During  the 
passage  of  the  convection  currents,  however,  hydrogen  peroxide  is 
formed,  but  the  quantity  produced  is  insufficient  to  account  for  the 
current,  neither  is  it  in  any  way  proportional  to  the  current  strength 
as  measured  by  a  silver  voltameter.  The  peroxide  is  not  produced 
with  an  E.M.F.  below  that  of  one  Daniell's  cell.  Experiments  with 
solutions  of  sodium  hydroxide  showed  that  sodium  peroxide  is 
formed  at  the  cathode,  but  no  barinm  peroxide  is  produced  in  solu- 
tions of  barinm  hydroxide.  L.  M.  J. 

Electromotive  Force  and  Partition  Equilibrium.     By  Alfrkd 

H.  BuCHERER  {Zeit.  physikal.  Chem.,  1896,  20,  328— 330).— The 
author  claims  to  have  made  several  of  the  observations  recorded  by 
Luther  (this  vol.,  ii,  461),  and  to  have  drawn  similar  conclusions  at 
an  earlier  date,  his  results  having  appeared  in  the  Electrocheni.  Zelt. 
for  January,  and  in  the  Ghemiker  Zeitnng  of  January  4th. 

L.  M.  J. 
The  Potential  Differences  at  the  Surface  of  Contact  of 
Dilute  Solutions.  By  Olin  Freeman  Tower  {Zeit.  physikal.  Chem., 
1896,  20,  198—206). — By  calculating  the  potential  difference  between 
HN03(1) — 11X03(2)  by  means  of  Nernst's  formula,  and  subtracting  this 
from  the  E.M.F.  of  the  galvanic  chain  Mn02— HN03(1)— HN03(2) 
— MnOa,  the  sum  of  the  potential  differences  between  the  acids  and 
electrodes  can  be  obtained.  Also,  by  means  of  approximations  in 
Planck's  formula,  the  potential  differences,  HN03(1) — KCl  and 
KCl — HN03(2),  can  be  ascertained,  and,  by  adding  these  to  the  pre- 
vious results,  the  E.M.F.  of  the  chain  *Mn02-H:N"03(l)— KCl— 
HN03(2) — Mn02  can  be  calculated.  This  was  done  with  chains  in 
which  not  only  potassium  chloride  but  also  sodium  chloride  and 
sodium  nitrate  at  concenti^ation  1  to  1/128  normal  were  employed,  and 
in  all  cases  there  was  satisfactory  agreement  between  the  calculated 
numbers  and  the  observed  E.M.F.  In  all  cases  the  presence  of  the 
salt  solution  diminished  the  negative  potential  difference  between  the 
acids,  and  so  increased  the  E.M.F.  of  the  cell ;  this  effect  increasing 
with  the  concentration  of  the  salt.  In  the  case  of  similar  experi- 
ments with  zinc  electrodes  in  solutions  of  zinc  nitrate,  the  agreement 
was  not  so  satisfactory,  possibly  owing  to  Planck's  formula  being 
available  only  for  univalent  ions,  for  which  the  previous  experiments 
prove  its  validity.  L.  M.  J. 

Electrolytic  Decomposition  of  Fused  Zinc  Chloride.  By 
Richard  Lorenz  {Zeit.  anorg.  Chem.,  1896,  12,  272 — 276). — A  deter- 
mination of  the  voltage  required  to  decompose  pure  fused  zinc 
chloride  gives  the  number  149  to  1*50  volts.    Three  different  strengths 
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of  current  were  employed  in  the  experiments,  and  the  results  obtained 
from  each  agi'ee  closely.  The  theoretical  voltage  =  2*1,  but  it  must 
be  remembered  that  the  temperature  at  which  the  experiments  were 
carried  out  was  500—600°.  E.  C.  R. 

Influence  of  Ethylic  Alcohol  on  the  Electrolytic  Dissociation 
of  Water.  By  Richard  Lowenherz  (Zeit.  physikal.  Chem.,  1896,  20, 
283 — 302). — The  author  has  re-determined  the  electrolytic  dissocia- 
tion of  water  by  Ostwald's  method  (Abstr.,  1893,  ii,  365),  using,  also, 
a  correction  for  the  difference  of  potential  between  acid  and  base  as 
indicated  by  Nernst  (Abstr.,  1894,  ii,  343). 

The  apparatus  employed  was  similar  to  that  described  by  Smale 
(Abstr.,  1894,  ii,  436).  Owing  to  the  variations,  the  values  for  the 
E.M.F.  could  not  be  considered  accurate  to  the  extent  of  more  than 
1/1000  volt.  Solutions  of  acid  and  alkali  of  N/10  and  N/100  were 
employed,  and  the  values  for  the  dissociation  thus  obtained  were 
1-075  X  10-^1-187  X  10-',  and  1-134  x  10"',  numbers  agreeing  well 
with  the  results  of  Wijs,  Arrhenius  and  Shields,  and  Kohlrausch  ; 
on  the  addition  of  ethylic  alcohol,  however,  the  disaociation  was 
found  to  decrease,  the  following  values  being  obtained. 


7-4  p.  c 

J.  -  0-92  X  10-\ 

86-6  p.  c. 

-  0-0574  X  10-', 

24-0  „ 

-  0-69  X  10-'. 

92-6  „ 

-  0-0270  X  10-^, 

41-8  „ 

-  0-470  X  10-^ 

97-4  „ 

-  0-0096  X  10-'. 

64-8  „ 

-  0-201  X  10-'. 

99-8  „ 

-  0-00288  X  10-', 

The  results  indicate  that  in  solutions  of  little  water  in  much 
alcohol,  the  water  obeys  the  law  of  feebly  dissociated  electrolytes, 
that  is,  the  concentration  of  the  ions  is  proportional  to  the  square 
root  of  the  water  concentration.  In  stronger  solutions,  however,  the 
dissociation  is  greater  than  indicated  by  the  law,  and  the  water  is 
shown  to  have  a  stronger  dissociating  influence  on  its  own  molecules 
than  the  ethylic  alcohol  has.  L.  M.  J. 

New  Method  of  determining   Freezing   Points.     By  Mejer 

WiLDERMANN  (Ftoc  Eoy.  Soc,  1896,  59,  251— 254).— The  author 
discusses  the  best  means  of  determining  freezing  point?  in  dilute 
as  well  as  in  concentrated,  solutions.  The  proper  arrangement  of 
equilibrium  in  the  heterogeneous  system  is  first  mathematically 
considered,  and  the  proper  treatment  of  the  instrument  used  for 
measuring  tempe'rature  is  explained.  H.  C. 

Freezing  Point  Depressions  in  very  Dilute  Solutions.     By 

RiCHAKD  Abegg  {Zeit.  physikal.  Chem.,  1896,  20,  207— 233).— The 
freezing  points  of  a  number  of  solutions  were  determined,  a  fall 
account  of  the  apparatus  and  method  being  given  in  the  paper.  The 
preliminary  experiments  indicated  the  necessity  of  maintaining  a 
constant  rate  of  stirring,  as  variations  caused  a  marked  difference 
in  the  Newtonian  constant  k  of  the  equation  dt  =  h{U—t)ldz  (where 
fo  =  convergence  temperature,  Abstr.,  1895,  ii,  155).  Experiments 
with  potassium  chloride  and  cane  sugar  further  show  that  the  value  of 
k  is  not  constant  for  different  solutions,   so  that  the  conclusions  of 

42—2 
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Wildermann  (this  vol.,  ii,  291)  are  not  valid.  The  value  of  f,,  was  in 
all  cases  only  slightly  lower  (<0'5°)  than  the  actual  freezing  point 
of  the  solution,  so  that  the  error  due  to  this  difference,  which  was 
found  to  be  about  2  per  cent,  per  degree,  cannot  exceed  1  per  cent., 
and  the  results  are  therefore  not  further  corrected.  Several  series 
of  experiments  were  performed  with  very  dilute  solutions  of  each 
compound,  and  the  mean  of  each  series  taken.  The  values  for  the 
molecular  depression  thus  obtained  are:  cane  sugar,  1-89,  1"82,  1-89, 
1-845;  alcohol,  178,  179;  urea,  1'86,  1-875;  dextrose,  1-78,  1*84; 
tartaric  acid,  1'83,  1-84.  In  the  case  of  electrolytes  (potassium 
chloride,  sodium  chloride,  and  potassium  sulphate)  the  dissociation 
was  calculated  with  the  value  185  for  the  molecular  depression, 
and  the  results  obtained  are  compared  with  those  derived  from  the 
conductivity.  The  agreement  is  satisfactory,  but  the  cryoscopic 
values  are  generally  the  higher.  »  L.  M.  J. 

Ethylic  Salts  of  the  Chloracetic  acids.  By  Paul  Kivals 
(Comjjt.  rend.,  1896,  122,  1489— 1491).— J^%Zic  Chloracetate.—B.e&t 
of  combustion  (1  gram)  +4029-1  Cal.  ;  molecular  heat  of  combustion 
at  constant  volume  +493-56  Cal.,  at  constant  pressure  +493-85  Cal. ; 
heat  of  formation  of  the  liquid  from  its  elements,  +129-75  Cal. 

CaHaO^Et  liq.    +    CI2   =  CsHaClOaEt  liq. 

+  HCl  gas    develops  +  356  Cal. 

Ethylic  Dichloracetate. — Heat  of  combustion  (1  gram)  +2951  Cal.  ; 
molecular  heat  of  combustion  at  constant  volume  and  at  constant 
pressure,  +46331  Cal. ;  heat  of  formation  of  the  liquid  from  its 
elements,  +130-7  Cal. 

CoHaO^Et  liq.  +  2Clo  =  C^HCl^O^Et 

+  2HC1 develops  +28-75  x  2  Cal. 

Ethylic  Trichlor acetate. — The  heat  of  formation  of  this  compound 
was  determined  indirectly  by  the  action  of  trichloracetic  chloride  on 
ethylic  alcohol. 

C2CIAH   sol.    +    EtOH  liq.  =  CaClaOjEt 

liq.  +  H2O  liq develops  +2-0  Cal. 

From  the  data  already  given  it  follows  that 

C2H2CIO2H  liq.  +  EtOH  liq.  =  CjH.ClOsEt 

liq.  +  H2O  liq develops  +30  Cal. 

The  substitution  of  chlorine  for  hydrogen  in  acetic  acid  increases 
the  energy  of  the  acid  function,  and  the  chloracetic  acids  in  this 
respect  resemble  formic  acid  and  the  more  energetic  organic  acids 
(compare  Abstr.,  1895,  ii,  254).  C.  H.  B. 

Acetal  and  Monochloracetal.  By  Paul  Rivals  (Compt.  rend., 
1896,  122,  1488— 1489).— ^cetoZ.— Heat  of  combustion  (1  gram), 
+  7802  Cal. ;  molecular  heat  of  combustion  at  constant  volume, 
+  920-7  Cal.  at  constant  pressure,  +923-2  Cal.;  heat  of  formation 
of  the  liquid  from  its  elements,  +125-6  Cal. 
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ChloracetaJ. — Heat  of  combustion  (1  gram),  +5825  Cal. ;  molecular 
heat  of  combustion  at  constant  volume,  +888'31  Cal.,  at  constant 
pressure,  +88970  Cal.;  heat  of  formation  of  the  liquid  from  its 
elements  +1297  Cal. 

From  these  and  previous  results  (compare  Abstr.,  1895,  ii,  306) 
it  follows  that 

C2H4O  liq.    +  CI2  =  C2H3CIO  liq.    +  HCl 

gas develops  +  28*3  Cal. 

C0H14O2  liq.  +  CI2  =^  C6H13CIO2  liq.  +  HCl 

gas „  +26-1     „ 

and  hence  the  heat  of  formation  of  chloracetal  from  monochloralde- 
hyde  and  alcohol  (— -i'O  Cal.)  is  practically  equal  to  the  heat  of 
formation  of  acetal  from  aldehyde  (  — 2'3  Cal.).  In  other  words  the 
substitution  of  chlorine  for  hydrogen  in  aldehyde  has  ilo  appreciable 
influence  on  the  heat  of  formation  of  the  ethylic  derivatives  of  alde- 
hyde. C.  H.  B. 

Heat  of  Vaporisation  of  Formic  acid.  By  Dorothy  Marshall 
(Gompt.  rend.,  1896,  122,  1333— 1335).— The  heat  of  vaporisation 
of  carefully  purified  formic  acid  was  determined  by  the  method  of 
comparison  (this  vol.,  ii,  349),  the  other  liquid  being  benzene.  The 
value  obtained  is  120*36,  which  agrees  with  that  obtained  by  Favre 
and  Silbermann,  120' 7.  The  quotient  of  the  molecular  heat  of 
vaporisation  by  the  absolute  temperature  ML/T,  is  14" 7,  which  is 
identical  with  the  corresponding  number  for  acetic  acid. 

The  value  of  the  latent  heat  of  vaporisation  of  formic  acid, 
calculated  by  Raoult's  formula,  from  his  observations  on  its  vapour 
tension,  is  120*9.  C.  H.  B. 

Heat  of  Dissolution  of  Sodium  Chloride.  By  Ed.  von  Stackel- 
BERG  (Zeit.  physikal.  Ghem.,  1896,  20,  159 — 167). — From  the  experi- 
mental data  of  Winkelmann  and  Staub,  tables  are  derived  and  curves 
constructed  for  (1)  the  heat  of  dissolution  of  sodium  chloride  at 
various  concentrations  ;  (2)  the  total  heat  of  dissolution  up  to  these 
concentrations,  at  temperatures  18°  and  0°.  The  curves  (1)  cut  the 
concentration  35*5  per  cent,  ordinate  at  about  +1*2  Cals.  and 
—  4  Cals.,  so  that  at  0°  the  heat  of  dissolution  in  a  concentrated  solu- 
tion is  negative,  but  positive  at  18°,  results  which  agree  with  the 
observations  of  Braun  and  Deventer.  The  curves,  moreover,  cut 
at  about  20  per  cent.,  so  that  it  follows  that  the  temperature  coefficient 
of  the  heat  of  dissolution  is  negative  in  dilute  solutions,  but  becomes 
positive  at  higher  concentrations,  a  result  which  is  also  shown  to 
obtain  with  solution  of  sodium  nitrate,  potassium  nitrate,  potassium 
chloride,  and  ammonium  chloride.  Corresponding  with  the  change 
from  the  positive  to  the  negative  value  in  curve  (1),  the  curve  for 
the  total  heat  of  dissolution  at  0°  reaches  a  maximum  at  about 
25  per  cent.,  after  which  it  decreases.  L.  M.  J. 

Thermochemistry  of  Uranium  Compounds.  By  J.  Aloy 
{Gompt.    rend.,    1896,    122,    1541— 1543).— Hea/s    of  dissolution   at 
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18— 20°.— Uranium  nitrate,  U02(ISr03)2  +  BHaO,  -3-7  Cal. ;  sulphate, 
TJO2SO4  4-  3HA  +5-1  Cal.;  chloride,  UO3CI2  +HA  +605  Cal.  ; 
chromate,  UOzCrO^  +  SfflgO,  -6-3  Cal. ;  acetate,  U02(C2H302)2  + 
2H2O,  -4-3  Cal.;  uranjf  potassium  chloride,  U02C)o,2KCl  +  2H2O, 
+  2-0  Cal. ;  uranyl  ammonium  acetate,  €  OsCCaHsOo)^  +  NHi-C.HsOi 
+  6H,0,  -3-8  Cal. 

Uranyl  hydroxide,  U02(OH)2,  was  prepared  by  evaporating  a  solu- 
tion of  the  nitrate  in  absolute  alcohol  (Malaguti),  and  by  heating 
the  nitrate  on  a  sand  bath  (Berzelius).  Both  products  had  the  same 
composition,  and  gave  the  same  thermal  disturbances  when  dissolved 
in  acids.  The  heats  of  neutralisation  with  two  equivalents  of  various 
acids  at  19°,  were  as  follows:  H3'drochloric,  +8"4  Cal.;  hydro- 
bromic,  +8'8Cal.;  nitric,  H-8'4  Cal.;  sulphuric,  -|-95  Cal.;  acetic, 
+  7-5  Cal. 

The  heats  of  formation  of  the  uranyl  salts  from  the  hydroxide  are 
lower  than  those  of  zinc  and  lead  salts,  and  approximate  to  those  of 
the  ferric  and  chromic  salts.  C.  H.  B. 

Measurement  of  the  Heat  of  Formation  of  Triethylic  Phos- 
phate by  the  Action  of  Phosphorus  Oxychloride  on  Sodium 
Ethoxide.  By  J.  Cavalier  {Gompt.  rend.,  1896,  122,  1486—1488). 
— When  phosphorus  oxychloride  is  added  to  a  solution  of  sodium  in 
excess  of  dry  alcohol,  there  is  an  immediate  energetic  action  with 
formation  of  sodium  chloride  and  triethylic  phosphate.  The  follow- 
ing measurements  were  made. 

Heat  of  dissolution  of  sodium  in  alcohol  (Na  + 

12EtOH) +  42-88  Cal. 

POCI3  liq.   +  SEtONa  diss.  =  m^PO, 

diss,  -f  3NaCl  pptd develops  +10977     „ 

Heat  of   dissolution   of  triethylic  phosphate  in 

alcohol -0-20 


5> 


From  these  results,  it  follows  that 

POCl,  liq.  +  3Na  sol.  +  SEtOH  liq.  = 

EtaPO,  liq.  +  3NaCl  sol.  +  3H  gas.,      develops  +238-59  Cal. 

and  combining  this  result  with  the  known  data  involved, 

H3PO4  cryst.   +   3EtOH   =   EtsPO,  liq.  + 

3H2O  liq develops  -9-4  Cal. 

a  result  comparable  with  that  obtained  in  the  case  of  alcohol  and 
acetic  acid.  C.  H.  B. 

Diffusion  of  Metals.  By  William  Chandler  Roberts- Austen 
(P/u7.  Trans,,  1896,  187,  383—415.  "  Bakerian  Lecture  ")•— Very 
little  attention  has  been  given  hitherto  to  the  consideration  of  the 
molecular  movements  which  enable  tw^o  or  more  molten  metals  to 
mix  spontaneously  and  form  a  truly  homogeneous  fluid  mass.  Some 
experiments  on  the  mobility  of  gold  and  silver  in  molten  lead,  made 
by  the  author  about  14  years  ago  and  communicated  to  the  Chemical 
Section  of  the  British  Association  in  1883,  appear  to  be  the  first  ever 
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made  witli  the  direct  object  of  investigating  the  diffusion  of  molten 
metals  and  alloys,  other  than  those  of  mercury  which  are  liquid  at 
the  ordinary  temperature.  The  research  has  been  resumed  during 
the  past  two  j'^ears,  and  the  diffusion  of  various  metals  in  molten 
lead,  bismuth,  and  tin  has  been  carefully  investigated. 

The  tubes  v/hich  contain  the  molten  metal  are  arranged  in  an  air 
bath  with  double  walls,  which  can  be  readily  maintained  at  definite 
temperatures,  the  measurement  of  the  temperature  being  effected  by 
the  aid  of  thermo- junctions.  The  tubes  are  carefully  kept  hotter  at 
the  top  than  at  the  bottom,  so  as  to  avoid  convection  currents  from 
the  bottom  of  the  tube.  At  the  end  of  a  given  period,  varying  from 
six  hours  to  seven  days,  the  diffusion  tubes  were  removed,  cooled  from 
below,  carefully  measured,  and  then  cut  into  transverse  numbered 
sections,  the  metallic  contents  of  each  section  being  weighed  and 
analysed. 

According  to  Fick,  who  applied  Fourier's  theory  of  thermal  con- 
duction to  the  phenomena  of  material  diffusion  generally,  the  move- 
ment in  linear  diffusion  may  be  expressed  by  the  differential  equa- 
tion— 

dvldt  =■  h(drvldx-). 

In  this  equation,  x  represents  the  distance  in  the  direction  in  which 
the  diffusion  takes  place ;  -y  is  the  degree  of  concentration  of  the 
diffusing  metal,  and  t  the  time ;  k  is  the  diffusion  constant,  that  is 
the  number  which  expresses  the  quantity  of  the  metal,  in  grams, 
diffusing  through  unit  area  (1  sq.  cm.)  in  unit  time  (one  day),  when 
unit  difference  of  concentration  (in  grams  per  c.c.)  is  maintained 
between  the  two  sides  of  a  layer  1  cm.  thick.  The  unit  of  diffusivity 
has  the  dimensions  [L^T"^],  so  that  diffusion  constants  may  be 
expressed  in  square  centimetres  per  day.  The  constant  has  a  definite 
value  for  each  pair  of  metals  (that  is  for  the  diffusing  metal  and  its 
solvent)  at  a  particular  temperature,  and  the  object  of  the  experi- 
ments on  diffusion  is  to  determine  this  value.  It  was  found  that  the 
tables  calculated  by  Stefan  for  the  diffusion  of  salts  apply  in  the 
present  instance.  By  the  help  of  these  tables,  the  diffusion  constant 
could  be  determined  when  the  distribution  of  the  dissolved  diffusing 
metal  was  known. 

In  the  following  table,  the  results  of  the  more  recent  experiments 
are  recorded. 

It  will  be  seen  that  gold  diffuses  more  rapidly  in  bismuth  and  in 
tin  than  it  does  in  the  heavier  metal  lead.  It  has  also  been  observed 
that  platinum  diffuses  faster  in  bismuth  than  in  lead.  The  dift'usion 
of  platinum  and  of  gold  is  increased  in  about  equal  i-atio  by  the  sub- 
stitution of  bismuth  for  lead  as  a  solvent.  On  the  other  hand, 
platinum  diffuses  much  more  slowly  in  lead  than  gold  does,  although 
their  atomic  weights  and  their  densities  do  not  greatly  differ. 
Khodium,  another  metal  of  the  platinum  group,  diffuses  in  lead 
nearly  as  fast  as  gold  does ;  but  if  allowance  be  made  for  the  smaller 
atomic  weight,  it  will  be  found  to  agree  fairly  well  with  platinum. 
This  would  point  to  the  conclusion  that  the  platinum  metals  are 
molecularly  more  complex  than  either  gold  or  silver,  as  a  complex 
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molecule  exerts  less  osmotic  pressure  and  diffuses  more  slowly  than  a 
comparatively  simple  one. 


Diffusing  metal. 

Solvent. 

Temperature. 

k  in  square 

centimetres. 

Per  diem. 

Per  second. 

Gold 

Lead 

5J       

J>       

J>       

Bismuth  . . . 
Tin  ....... 

»     

j>     •  • 

Lead 

»      

492° 
492 
492 
492 

555 
555, 
555 
555 
555 

550 
550 

3-00 
3-07 
1-69 
1-69 

3-19 
4-52 
4-65 
4-14 
3-18 

3-185 
3  035 

3  -47  X  10-* 

3  "55 

Platinum 

1  -96       „ 

1  -96      , 

Gold 

3  -69       „ 

5  23       „ 

5-38 

Silver 

4  -79       „ 

Lead 

3-68       „ 

Gold 

3  -69       „ 

Rhodium 

3-5L       „ 

The  diffusion  of  metals  is  not  increased  nearly  so  rapidly  by  a  rise 
in  temperature  of  50°  as  the  ordinary  aqueous  diffusion  of  salts  is. 
It  may  be  that  the  molecules  of  the  diffusing  substance  are  not  so 
liable  to  disruption  by  a  rise  in  temperature. 

A  number  of  experiments  were  made  on  the  diffusion,  at  ordinary 
temperature,  of  gold  in  mercury,  the  value  found  for  Z:  at  11°  being 
0*72  sq.  cm.  per  day.  From  experiments  by  Guthrie  (1883)  on  the 
diffusion  of  zinc,  tin,  lead,  sodium,  and  potassium  in  mercury,  the 
following  values  for  A',  in  square  centimetres  per  day,  were  calculated. 

Tin  in  mercury  at  about  15° 1'22 

Lead         „  „  10 

Zinc  ,,  ,,  I'O 

Sodium    ,,  ,,  0*45 

Potassium  in  mercury  at  about  15° 0'40 

The  experiments  described  in  the  first  part  of  this  paper  naturally 
suggested  the  inquiry  whether  gold  would  still  permeate  lead  if  the 
temperature  were  maintained  at  a  point  far  below  the  melting  point 
of  lead.  The  attempt  was  first  made  to  ascertain  whether  diffusion 
of  gold  in  solid  lead  could  be  measured  at  250°,  that  is  75°  below  the 
melting  point  of  lead.  Thin  plates  of  gold  were  fused  on  to  the  end 
of  cylindrical  rods  of  lead,  14  mm.  in  diameter  and  7  cm.  long. 
Such  cylinders  were  maintained  at  250°  for  31  days  in  a  little  iron 
chamber  lined  with  asbestos.  Thej'  were  then  measured  and  cut  up 
into  sections,  and  the  amount  of  precious  metal  in  the  respective  sec- 
tions was  determined  by  analysis.  In  each  case  gold  was  found 
throughout  the  entire  length  of  the  cylinder,  and  the  diffusivity  was 
found  in  one  case  to  be  0'023  and  in  another  003  sq.  cm.  per  diem. 
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Similar  results  were  obtained  in  experiments  at  200°,  wbich  lasted 
only  10  days,  the  diffusivity  found  being  0-007  and  0-008. 

As  the  above  experiments  were  conducted  at  temperatures  above 
the  melting  point  of  the  eutectic  alloy  of  gold  and  lead  (200°),  care 
was  taken  to  ascertain  whether  gold  would  diffuse  in  solid  lead  well 
below  this  point,  and  for  this  purpose  the  temperalure  chosen  was 
165°.  The  diffusivity  could  still  be  determined,  and  was  ascertained 
to  be  0-005  and  0-004  sq.  cm.  per  diem  in  two  experiments.  Even  at 
100°  the  diffusion  of  gold  in  solid  lead  can  still  be  determined,  the 
diffusivity  being  about  0-00002,  or  only  l/100,000th  of  that  which 
occurs  in  liquid  lead. 

Experiments  were  made  on  the  diffusion  of  gold  in  solid  silver  at 
800°,  this  being  160°  below  the  melting  point  of  silver,  and  50°  below 
that  of  the  eutectic  alloy  of  gold  and  silver.  The  temperature  was 
intermittent,  so  that  the  true  diffusivity  could  not  be  taken,  but  the 
diffusivity  is  of  the  same  order  as  that  of  gold  in  lead  at  200°.  It 
would  appear,  therefore,  that  the  melting  points  of  the  metals  have  a 
nominating  influence  on  the  resistance  offered  to  diffusion. 

H.  C. 

Relation  between  Osmotic  Pressure  and  the  Law  of  Active 
Masses.  By  Alexandr  A.  Jakowkin  (Zeit.  physihal.  Chem.^  1896, 
20,  321 — 327). — Starting  with  Nernst's  law  that  the  active  mass  of  a 
solvent  is  at  constant  temperature  propoi-tional  to  its  vapour  pressure 
(Abstr.,  1893,  ii,  367),  the  equation  x(a  —  I  +  x)  =  hv(l  +  cc)  leads 

to  c/C(a  —  I  =  Jcii(C  —  c)/C,  where  C  is  the  vapour  pressure 

of  the  solvent  and  c  that  of  the  solution.  From  this,  by  neglecting 
the  coefficient  c/C,  which  is  nearly  equal  to  unity,  the  equation 
PV(1  +  Jcv)  =  RT  is  derived  for  the  osmotic  pressure.  It  is  hence 
not  exactly  equal  to  the  gas  pressure,  but  as  Jcv  is  generally  very 
small,  it  is  approximately  so.  L.  M.  J. 

The  Course  of  Chemical  Reactions  in  Gases.  By  Ernst 
Cohen  (Zeit.  physiJcal.  Chem.,  1896,  20,  303— 306).— Storch,  in  a 
paper  on  this  subject  (this  vol.,  ii,  296),  came  to  the  conclusion  that 
the  reaction  for  the  formation  of  water  from  the  mixed  gases  is  not  a 
trimolecular  reaction,  but  one  of  the  9th  order,  obtaining  a  constant 
value  for  Jc  in  the  equation  dc/dt  =  Itc^.  The  author  does  not  con- 
sider that  the  results  justify  the  conclusion  owing  to  the  enormous 
influence  of  the  walls  of  the  containing  vessels  on  the  reaction  velocities 
of  gases.  In  the  decomposition  of  arsenic  trihydride,  a  constant  k  is 
not  obtained  until  the  v/alls  of  the  vessel  become  completely  covered 
with  arsenic.  During  the  long  heating  in  Storch's  experiments,  the 
author  considers  that  the  velocity  constant  would  certainly  alter,  so 
that  the  fact  that  the  equation  of  the  9th  order  leads  to  a  constant 
value  indicates  that  the  reaction  itself  cannot  be  of  this  order. 

L.  M.  J. 

The   Influence   of  Pressure    on    Reaction  Velocities.      By 

Victor  Eothmund  (Zeif.physikal  Chem.,  1896,  20,  168— 179).— The 
experiments  of  Rontgen  showed  that  at  high  pressures  the  velocity  of 
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inversion  of  cane  sugar  is  diminished,  a  result  wliicli  he  ascribed  to  a 
decrease  in  the  dissociation  of  the  acid.  This  conclusion  was,  how- 
ever, contested  by  Tammann  (Abstr.,  1894,  ii.  410).  Moreover,  high 
pressures  were  proved  by  Fanjung  (Abstr.,  1894,  ii,  438)  to  cause  an 
increase  in  the  conductivity,  although  the  number  of  ions  is  only 
very  slightly  altered.  The  author  has,  therefore,  re-examined  the 
effect  of  pressure  on  the  velocity  of  inversion  of  cane  sugar,  and 
obtained  results  in  complete  agreement  with  those  of  Rontgen  (Aim. 
Phys.  Chem.,  1892,  45,  98),  the  velocity  decreasing  by  about  1  per 
cent,  per  100  atmospheres.  In  order  to  see  whether  this  effect  is  really 
due  to  a  change  in  the  number  of  ions,  the  effect  of  pressure  on  the 
velocity  of  hydrolysis  of  methylic  and  ethylic  acetates  was  deter- 
mined, hydrochloric  acid  of  the  same  strength  as  before  being  employed. 
In  this  case,  however,  the  velocity  was  found  to  increase  to  the  extent 
of  about  3*7  per  cent,  per  100  atmospheres.  The  velocity  was  found 
to  be  equally  well  represented  by  a  linear  or  exponential  formula, 
and  no  change  was  obtained  when  the  concentration  of  the  acid  was 
altered,  or  by  the  use  of  nitric  acid.  From  this,  the  author  concludes 
that  the  effects  cannot  be  due  to  alterations  in  the  dissociation.  If 
the  presence  of  "  active  "  and  "  inactive  "  molecules  be  assumed,  of 
which  only  the  formei'  can  undergo  decomposition,  the  results  may 
be  explained  by  the  effect  of  pressure  on  the  equilibrium  between  the 
active  and  inactive  molecules  (Abstr.,  1889,  1103).  L.  M.  J. 

New  Relations  between  the  Atomic  Weights  of  the  Elements. 
By  M.  Caret  Li:a  (Zeit.  anm-cj.  Chem.,  1896,  12,  249— 252).— In  a 
previous  paper  on  the  colour  of  atoms,  ions,  and  molecules  (Abstr., 
1895,  ii,  441)  cerium  was  classed  with  the  eleven  elements  whose  ions 
are  in  some  cases  coloured,  in  others  colourless.  The  author  now 
classes  cerium  amongst  the  elements  having  coloured  ions  :  the  ion  of 
the  ceri-compounds  is  without  doubt  coloured  ;  the  ion  of  the  cero- 
compounds  appeared  to  be  colourless,  but  these  compounds  have  a 
faint  red  colour.  Gold  was  placed  in  the  former  paper  amongst  the 
series  which  gives  only  coloured  ions;  there  is  some  doubt,  however, 
-with  regard  to  the  aiiro-compounds.  The  oxides  and  haloids  are 
coloured,  but  are  insoluble,  and  therefore  the  colour  of  the  ions  cannot 
be  determined.  Aurous  chloride,  however,  dissolves  in  sodium  chloride 
and  yields  colourless  sails,  and  other  aurous  double  salts  are  colour- 
less, and  yield  colourless  solutions.  The  soluble  aurous  salts  appear 
to  be  colourless,  and  the  author,  therefore,  places  gold  amongst  those 
elements  yielding  both  coloured  and  colourless  ions. 

If  the  difference  between  the  atomic  weights  of  each  two  elements 
as  arranged  in  the  author's  series  be  taken,  it  is  found  that  in  the  first 
series  the  difference  is  very  near  to  the  number  16;  then  follow  20 
elements  with  a  difference  which  begins  at  41  3  and  gradually  in- 
creases to  49.  The  differences  between  the  remaining  elements  is 
88,  with  the  exception  of  that  between  iridium  and  thallium,  whose 
atomic  weights  are  not  yet  satisfactorily  determined.  E.  C.   11. 
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The  Density  of  Hydrogen.  By  Edwaed  W.  Mokley  (Zeit. 
physikal.  Chem.,  1896,  20,  242 — 271). — Five  series  of  determinations 
of  the  density  of  hydrogen  were  made.  Id  the  first  series,  the  gas 
was  weighed  in  large  calibrated  flasks,  and  the  pressure  and  tem- 
perature taken  by  a  barometric  manometer  and  mercury  thermo- 
meter. In  the  second  series,  the  volume  was  measured  at  the  tem- 
perature of  melting  ice,  and  the  pressure  measured  by  a  siphon 
barometer.  The  details  of  these  methods  are  practically  the  same 
as  those  in  the  case  of  the  oxygen  determinations  (Abstr.,  1895, 
ii,  261 ;  this  vol.,  ii,  518).  The  hydrogen  was  obtained  by  electrolysis, 
and  the  utmost  pains  taken  to  ensure  its  purity;  in  those  cases 
where  analysis  showed  nitrogen  to  have  been  present  (maximum, 
0*0045  per  cent.)  the  density  was  corrected  for  this.  The  results  of 
the  15  experiments  of  the  first  series  varied  between  D  =  0*089993 
and  0-089846  (grams/litre)  with  the  mean  value  0'089938  ±  0-000007. 
The  results  of  19  determinations  of  the  2nd  series  varied  between 
0-090144  and  0089869  with  a  mean  value  0-089970  ±  O-OOOOll.  In 
the  third,  fourth,  and  fifth  series,  a  tube  containing  600  grams  of 
palladium  charged  with  hydrogen  was  placed  in  communication  with 
three  exhausted  calibrated  flasks  of  a  total  capacity  of  42  litres,  kept 
in  melting  ice.  The  weight  of  the  hydrogen  was  obtained  by  the 
loss  in  weight  of  the  palladium  tube,  and  the  pressure  of  the  gas, 
rejid  by  a  siphon  barometer;  by  this  method,  the  weighing  of  the 
hydrogen  is  effected  with  greater  accuracy  than  w^hen  it  was  made  in 
the  measuring  flasks  themselves,  and  the  author  considers  this  method 
to  be  far  preferable  to  the  former.  Full  details  of  the  apparatus  and 
the  manipulation  are  given  in  the  paper.  The  results  of  these  last 
three  series  are — 


Mean  value. 


Difference  of 
extremes. 


Srd 
4th 
5th 


0  -089886  ±  0  0000049  |  0  -(00040 
0  -089880  ±  0  -0000080  i  0 -000070 
0  -0898G6  ±  0  -0000034      '         0  -000044 


The  final  mean  of  the  results  is  given  as  1)  =  0  089873  ±  0-0000027. 

L.  M.  J. 
Helium,  a  Gaseous  Constituent  of  certain  Minerals.  Part  II. 
Density.  By  William  Ramsay  (Proc.  Boy.  Soc,  1896, 59,  325—330 ; 
see  Abstr.,  1895,  ii,  498).  The  gas  obtained  from  cleveite  contains 
some,  but  not  much,  nitrogen,  and  no  hydrogen.  Samples  of  gas 
from  broggerite,  saraarskite,  and  fergusonite,  obtained  by  heating 
the  mineral  in  a  vacuum,  are  rich  in  hydrogen  ;  the  amount  of 
nitrogen  is  in  all  cases  infinitesimal.     The  yield  from  these  soai*ce3  is 
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very  variable ;  for  whereas  1  gram  of  cleveite yielded  7"2  c.c.  of  helium, 
1  gram  of  broggerite  yielded  somewhat  less  than  1  c.c.  of  helium  ; 
the  yield  from  samarskite  was  about  0*6  c.c.  per  gram ;  and  from  fer- 
gusonite  I'l  c.c.  per  gram,  the  last  by  heating  alone ;  with  the  other 
minerals,  the  residne,  after  heating,  was  fused  with  hydrogen  potas- 
sium sulphate.  The  gas  obtained  from  fergusonite,  on  heating,  was 
found  on  analysis  to  have  the  following  percentage  composition  : — 
Hydrogen,  54-7;  carbonic  anhydride,  139  ;  helium,  31'2.  ]S'o  hydro- 
carbons were  present,  and  the  residue  gave  a  spectrum  free  from 
nitrogen  flutings,  even  when  the  pressure  was  comparatively  high. 

Density  determinations  were  made  with  gas  purified  by  treatment 
with  caustic  soda,  and  circulation  over  red-hot  copper  oxide,  soda- 
lime,  and  phosphoric  anhydride.  The  bulb  used  had  the  capacity 
162"843  c.c,  and  the  possible  error  in  the  results  may  amount  to  0*014. 
The  following  numbers  were  obtained. 

Means. 
Mixture  of  gas  from  broggerite  and  cleveite  . .      2*218  — 

Same  mixture,  recirculated 2"133  — 

The  last  sample  is  probably  the  purer. 

Broggerite  gas ;  fresh  sample 2'181         2181 

Samarskite ;  heat  alone 2*121 

Samarskite;  fusion  with  HKSO4 2122.       o.iio 

Samarskite ;  gas  again  circulated 2*117 

Samarskite  ;  after  further  circulation 2114 

Fergusonite ;  heat  alone 2*147 

Fergusonite ;  another  sample 2139  V     2*140 

Fergusonite ;  another  sample 2*134  J 

These  numbers  furnish  some  ground  for  the  supposition  that  the 
helium  from  various  sources  is  not  quite  homogeneous,  but  that  dif- 
ferent samples  differ  slightly  in  density.  They  point  to  a  possible 
division  into  groups.  The  gas  from  broggerite  appears  to  have  the 
density  2*18,  that  from  samarskite  2*12,  and  that  from  fergusonite 
214.     The  gas  from  cleveite  is  possibly  still  lighter. 

The  light  emitted  from  a  vacuum  tufee  containing  cleveite  gas  has 
a  richer  orange-yellow  shade  than  is  shown  by  gas  from  broggerite, 
samarskite,  or  fergusonite.  The  cleveite  gas  shows,  in  addition  to 
the  usual  strong  lines,  a  set  of  fairly  strong  lines  between  the  very 
strong  green  and  the  strong  blue.  These  lines  have  never  been 
observed  in  samples  of  gas  from  broggerite,  samarskite,  or  fergusonite. 

H.  C. 

New  Gas  obtained  from  Uraninite.  By  John  Nor:han 
LocKYER  (Proc.  Boy.  Soc,  1896,  59,342 — 343). — Runge  and  Pascheo, 
as  the  result  of  diffusion  experiments  on  the  gas  from  cleveite,  came 
to  the  conclusion  that  the  gas  giving  the  line  D3  was  heavier  than 
the  gas  giving  the  line  5015*7,  but  the  result  was  not  final,  as  the 
pressures  were  not  the  same.  It  is  important  for  stellar  classification 
to  settle  this  matter,  and  the  author  has  therefore  made  experiments 
in  which  the  pressures  remained  the  same.  These  clearly  indicate  that 
if  a  true  diffusion  of  one  constituent  takes  place,  the  component 
which  gives  D3  is  lighter  than  the  one  which  gives  the  line  at  wave- 
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length  5015'7.    This  conclusion  is  entirely  in  harmony  with  the  solar 
and  stellar  results.  H.  C. 

Gases  obtained  from  the  Mineral  Eliasite.  By  John  Norman 
LocKYER  (Froc.  Eoy.  Soc,  1895,  59,  1 — 3). — Observations  have  been 
made  on  the  gases  obtained  from  the  mineral  eliasite  when  heated  in  a 
vacuum;  in  addition  to  lines  of  know-n  gases,  others  have  been  noted, 
for  which  no  origins  can  be  traced.  Many  of  these  are  probably  coin- 
cident with  lines  in  stellar  and  solar  spectra,  but  there  are  others 
with  which  no  celestial  coincidences  have  been  traced.  It  is  important 
to  note  that  all  these  lines  do  not  appear  in  the  spectrum  at  the  same 
time.  In  the  first  two  portions  of  the  mineral  no  trace  of  D^  was 
noted,  but  in  the  third  portion  examined,  all  coming  from  the  same 
specimen,  D3  appeared  as  a  pretty  bright  line.  In  one  experiment, 
the  products  of  distillation,  collected  in  four  stages,  gave  different 
spectra.  The  lines  observed  in  eliasite  indicate  a  new  gas,  in  some 
way  associated  with  those  given  oif  by  cleveite  and  broggerite,  and 
the  fact  that  D3  is  not  necessarily  present  in  the  spectrum,  furnishes 
an  additional  argument  in  favour  of  the  view  that  the  gas  obtained 
from  cleveite  or  broggerite  is  complex.  H.  C. 

New  Gases  obtained  from  Uraninite.  By  John  Norman 
LocKYER  (Proc.  Hoy.  Soc,  1895,  59,  4 — 8  ;  compare  Abstr.,  1895, 
ii,  430  and  470). — The  author  in  this  paper  brings  together  the  notes 
which  he  has  previously  made  on  the  spectra  of  the  new  mineral 
gases.  Besides  the  h3'drogen  lines,  all  three  chromospheric  lines  in 
Young's  list  which  have  a  frequency  of  100  have  now  been  recorded  in 
the  spectra  of  the  new  gas  or  gases  obtained  from  minerals  by  the 
distillation  method.  Determinations  of  the  wave-lengths  of  many 
other  lines  in  the  spectra  of  the  new  gases  have  been  made,  and 
the  results  leave  little  doubt  as  to  the  coincidence  of  several  lines 
with  those  appearing  in  the  chromosphere,  nebuloB,  and  white  stars. 
It  seems  very  probable  also  that  many  lines  which  have  been  noted, 
and  for  which  no  origins  have  yet  been  traced,  belong  to  gases  which 
have  not  hitherto  been  recorded  in  the  chromosphere.  A  table  is 
given  which  summarises  the  chief  lines  which  have  so  far  been 
recorded  in  the  new  gases  from  various  minerals.  H.  C. 

Expansion  of  Argon  and  of  Helium  as  compared  with  that 
of  Air  and  Hydrogen.  By  J.  P.  Kuenen  and  Wyait  W.  Randall 
{Froc.  Hoy.  Soc,  1896,  59,  60 — 65). — The  authors  have  compared  the 
readings  shown  by  thermometers  containing  respectively  argon, 
helium,  hydrogen,  and  air,  at  the  temperatures  of  the  melting  point  of 
ice  and  the  boiling  points  of  water,  chlorobenzene,  aniline,  quinoline, 
and  bromonaphthalene.  The  helium  used  was  of  density  2' 13  (0  = 
16),  and  the  argon,  which  was  prepared  from  atmospheric  air  by  the 
magnesium  method,  had  the  density  I9"99. 

The  results  of  the  observations  are  given  in  the  table.  In  three 
cases  (3,  4,  and  6)  the  reading  was  taken  at  0°,  as  well  as  at  the  boil- 
ing point  of  water,  so  that  the  coefficient  of  expansion  could  be  cal- 
culated between  these  two  points.     The  higher  temperatures  deter- 
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mined  have  been  derived  from  the  observed  pressures  by  nsing 
the  coefficients  thus  measured ;  with  the  hydrogen  thermometer, 
0003663  was  taken  as  tlie  coefficient  of  the  gas. 


Cor- 
rected 
pressure, 
0°. 

In 

steam 

at  about 

100° 

Coeffi. 
eient  of 
expan. 

sion, 
0—100°. 

Temperatures  calculated. 

Tbemio- 
meter. 

Chloro- 
benzene. 

Aniline. 

Quino- 
line. 

Bromo- 

naplitha- 

lene. 

1.  Hydrogen. 

2.  Air  I  .... 

3.  Helium... 

4.  Argon  I  . . 

5.  Argon  II  . 

6.  Air  II.... 

567  -02 
517-02 
529-54 
511  -68 

712  -56 
737-74 
775  -18 
706 -06 

698-79 

0  -003665 
0-003668 

0-003663 

131-6 

131-8 

132  -2 

,132-15 

183-9 
183-6 
184-1 
184  1 

236-35 

[234-9] 
236-9 

237-8 
237  1 

281  -65 

[278  -3] 

281  -  5 

Although  the  authors  do  not  claim  any  remarkable  accuracy  for 
these  results,  they  serve  to  show  that  the  behaviour  of  argon  and 
helium,  as  far  as  expansion  is  concerned,  and  within  the  limits  of 
temperature  used,  is  the  same  as  that  of  so-called  perfect  gases  or 
mixtures  of  them.  H.  C. 


Some  Physical  Properties  of  Argon  and  Helium.  By  Lord 
Rayleigh  (Proc.  Roy.  Soc,  189G,  59,  198— 208).— The  density  of 
argon  prepared  by  the  aid  of  magnesium  was  found  by  Ramsay  (this 
vol.,  ii,  99)  to  have  a  mean  value  of  19-941  (0  =  16).  To  furfcher 
test  the  identity  of  the  gases,  the  author  has  determined  the  density 
of  argon  prepared  by  Cavendish's  oxygen  method ;  large  scale  weigh- 
ings of  pure  argon  with  the  globe  of  1800  c.c.  capacity  employed  in 
former  weighings  of  gases,  being  undertaken.  A  series  of  weighings 
was  obtained  with  intermediate  sparkings,  so  as  to  obtain  evidence 
that  the  purification  had  really  reached  a  limit.  The  density  thus 
determined  was  found  to  be  19'940,  and  the  conclusion  from  the 
spectroscopic  evidence  that  the  gases,  isolated  from  the  atmosphei'e 
by  magnesium  and  by  oxygen,  are  essentially  the  same,  is  confirmed. 

The  refractivity  of  argon  was  determined  in  the  hope  that  it 
might  throw  some  light  on  the  character  of  the  gas.  As  absolute 
measurements  were  not  required,  it  sufficed  to  compare  the  pressures 
necessary  in  two  columns  of  air  and  argon  of  equal  lengths,  in  order 
to  balance  the  retardations  undergone  by  light  in  traversing  them. 
The  ratio  of  the  refractivity  of  argon  to  that  of  air  was  thus  found  to 
be  0961,  so  that  the  evidence  from  the  refractivities  is  very  un- 
favourable to  the  view  that  argon  is  an  allotropic  form  of  nitrogen 
such  as  would  be  denoted  by  N3. 

Similar  comparisons  were  made  between  air  and  helium.  The 
observations  were  not  made  nnder  ideal  conditions,  on  account  of  the 
smallness  of  the  changes  of  air  pressure;  but,  with  considerable 
approximation,  the  refractivity  of  helium  to  that  of  air  is  0146.    The 
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lowest  refracfcivity  previously  known  is  that  of  hydrogen,  nearly  Oo 
of  that  of  air. 

The  viscosity  of  argon  and  heliam  was  investigated  by  the  method 
of  passage  through  capillary  tubes.  If  the  driving  pressure 
{px  —  p-z)  is  not  too  great,  the  volume  V3  delivered  in  time  t  through 
a  tube  of  radius  R  and  length  X  is  given  by 

2p2      87X, 

the  volume  being  measured  at  the  lower  pressure  ^;2,  and  tj  denoting 
the  viscosity  of  the  gas.  The  results  referred  to  dry  air  were,  for 
helium,  0"96,  and  for  argon,  1*21,  somewhat  higher  than  for  oxygen, 
which  at  present  stands  at  the  head  of  the  list  of  the  principal 
gases. 

Examination  of  the  gas  from  the  Bath  springs  showed  that  this 
gas  contains  appreciable  quantities  of  helium  in  addition  to  the 
argon  already  proved  to  be  present.  The  gas  from  the  Buxton 
springs  contains  about  2  per  cent,  by  volume  of  argon,  but  the 
presence  of  helium  could  not  be  confirmed. 

The  question  of  the  presence  of  helium  in  the  atmosphere  is,  apart 
from  its  independent  interest,  of  importance  in  connection  with  the 
density  of  atmospheric  argon.  Since  the  spectrum  of  this  gas  does 
not  show  the  line  D3,  we  may  probably  conclude  that  the  proportion 
of  helium  is  less  than  3  per  cent. ;  so  that  there  would  be  less  than 
8  X  10"*  of  helium  in  the  atmosphere.  Ramsay  has  shown  that  the 
solubility  of  helium  in  water  is  less  than  one-fifth  that  of  argon,  so 
that  if  a  mixture  of  helium  and  argon  be  dissolved  in  water  until 
there  is  only  a  small  fraction  remaining  over,  the  proportion  of 
helium  will  be  much  increased  in  the  residue.  60  c.c.  of  argon 
was  therefore  treated  with  boiled  water  until  the  volume  was 
reduced  to  1*5  c.c.  The  gas  still  gave  no  sign  of  the  D3  line,  and  if 
helium  is  present  in  the  atmosphere,  it  must  be  in  very  small 
quantity,  probably  much  less  than  a  ten-thousandth  part. 

H.  C. 

Acids  containing  Sulphur  and  Nitrogen.  By  Max  Wagner 
{Zeit.  physikal.  Chem.,  1896,  20,  334). — The  author  regrets  having,  in 
his  previous  paper  on  acids  containing  sulphur  and  nitrogen  (this 
vol.,  i,  470),  omitted  reference  to  the  work  of  Hantzsch  (this  vol., 
ii,  95,  06)  and  of  Divers  (Ber.,  28,  996  ;  27,  567.  See  Tmns.,  1895, 
452,  1095,  1098).  L.  M.  J. 

Nitrosodisulphonic  acid.  By  Paul  Sabatier  (Compt.  rejid.,  1896, 
122,  1479—1482  and  1537— 1539).— The  absorption  spectrum  of  the 
blue-violet  solution  formed  by  a  nitrite  and  cuprous  oxide  in  presence 
of  sulphuric  acid  (this  vol.,  ii,  622)  is  quite  different  from  the  spectra 
of  the  ammonio-cupric  compounds  or  the  purple  cupric  hydrobromide, 
but  is  similar  to  that  of  the  deep  blue-violet  solution  of  the  potassium 
nitrosodisulphonate  described  by  Fremy  and  by  Raschig. 

In  many  cases  when  nitric  acid  or  nitrogen  oxides  are  dissolved  in 
sulphuric  acid  containing  sulphurous  anhydride,  and  the  solution  is 
exposed  to  moist  air,  there  are  indications  of  the  formation  of  a  dark 
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blue  compound.  If  a  mixture  corresponding  with  2N0  +  0  is  passed 
into  sulphuric  acid  saturated  with  sulphurous  anhydride  and  cooled 
at  0°,  the  liquid  remains  colourless,  but,  on  adding  water  verj 
slowly,  a  dark  blue  product  is  formed.  When  a  mixture  of  air  and 
nitric  oxide  is  passed  into  sulphuric  acid  of  the  composition  H2SO4 
+  HoO,  saturated  with  sulphurous  anhydride  and  cooled  at  0",  the 
blue-violet  compound  is  formed  at  once,  with  vigorous  effervescence. 
With  somewhat  stronger  acid,  the  liquid  is  at  first  colourless,  but  the 
blue-violet  substance  forms  gradually.  The  reaction  takes  place  in 
two  stages,  2X0  +  O  +  2S0o  +  H^O  =  2N'0-S03H  and  2NO-S03H  = 
NO  +  NO(S03H)2.  Nitrosodisulphonic  acid  decomposes  spontane- 
ously into  sulphuric  acid,  sulphurous  anhydride,  and  nitric  oxide,  but 
is  much  more  stable  than  the  potassium  salt  described  by  Fremy,  and 
does  not  decompose  rapidly  even  at  100°. 

When  agitated  with  air  or  mixed  with  hydrogen  peroxide,  per- 
sulphuric  acid,  nitric  acid,  chlorine,  or  potassium  chlorate,  it  is 
rapidly  decolorised.  Potassium  perchlorate  and  bromine  act  more 
slowly.  Alkali  chlorides  are  immediately  decomposed  with  evolution 
of  hydrogen  chloride  and  chlorine  ;  potassium  iodide  at  once  decolo- 
rises the  liquid,  and  iodine  is  liberated.  Sulphurous  acid  is  without 
action  :  water  at  once  decomposes  the  blue  compound. 

Most  metallic  oxides  and  carbonates  decompose  the  solution  of 
nitrosodisulphonic  acid,  and  are  converted  into  suljDhates.  Ferric 
oxide,  however,  gives  a  wine-red  solution,  and  the  same  compound  is 
formed  by  placing  metallic  iron  or  a  concentrated  solution  of  ferrous 
chloride  or  sulphate,  or  some  particles  of  ferrous  oxalate  into  the 
acid.     Ferric  salts  do  not  give  this  coloration. 

Cupric  carbonate,  oxide,  or  hydroxide,  metallic  copper,  or  any 
cuprous  salt  yields  an  intense  blue- violet  coloration  (Joe.  cit.).  With 
copper  or  cuprous  salts,  nitric  oxide  is  liberated.  Chromic  hydroxide 
also  yields  a  very  deep  blue- violet  solution,  but  chromium  and 
chromous  salts  have  no  action. 

In  all  these  cases,  the  colour  of  the  solutions  of  the  salts  is  very 
much  more  intense  than  that  of  the  acid,  and  the  solutions  them- 
selves are  more  stable.  C.  H.  B. 

Action  of  Silicon  on  Metals.  By  Emile  Vigouroux  {Gompt. 
rend.,  1896,  123,  115 — 118;  compare  Moissan,  this  vol.,  ii,  173). — As 
regards  their  action  with  silicon,  the  metals  may  be  divided  into  two 
classes. 

I.  Those  which  do  not  combine  directly  with  silicon,  even  in  the 
electric  furnace.  Examples  :  alkali  metals,  zinc,  aluminium,  lead, 
tin,  antimony,  bismuth,  gold,  and  silver.  These  all  dissolve  silicon 
to  some  extent,  bnt  deposit  it  again,  in  a  crystalline  form,  on 
cooling. 

II.  Those  which  combine  directly  with  silicon  to  form  crystalline 
silicides.  Examples :  iron,  chromium,  nickel,  cobalt,  manganese, 
copper  and  platinum. 

Platinum  silicide,  SiPt2,  is  a  white,  extremely  hard,  brittle  solid, 
its  sp.  gr.  at  18°  is  13*8,  it  is  capable  of  dissolving  silicon,  and  is 
attacked,  when  hot,  by  chlorine  and  by  aqua  regia.  J.  J.  S. 
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Diamonds  from  Steel.  By  A.  Rossel  (Compt.  rend..  1896, 
123,  113—115;  compare  Moissan,  Absfcr.,  1893,  ii,  275;  1894,  ii, 
189). — Small  diamonds  have  been  obtained  from  hard  steels 
produced  at  high  temperatures  and  cooled  under  great  pressure. 
The  steels  were  treated  according  to  the  methods  recommended  by 
Berthelot  (Ann.  Chim.  Phys.,  [4],  19,  392),  and  by  Moissan 
(loc.  cit.). 

The  crystals  have  the  same  form,  appearance,  and  properties  as 
those  described  by  Moissan.  J.  J.  S. 

Action  of  Zinc  on  the  Photographic  Plate.  By  R.  Colson 
(Co7npt.  rend.,  1896,  123,  49— 51).— The  author  shows  that  if  a 
piece  of  zinc  foil,  which  has  been  kept  for  some  time,  be  partially 
rabbed  with  emery  paper  and  then  placed  in  contact  with  a  gelatino- 
bromide  plate  for  some  24  hours,  the  plate  on  development  takes  on 
a  deep  grey  tint  where  the  recently  rubbed  zinc  rested,  a  lighter  grey 
tint  where  the  bright  but  not  recently  rubbed  surface  rested,  and 
that  scarcely  any  change  at  all  is  noticeable  where  the  oxidised 
surface  of  the  zinc  came  in  contact  with  the  plate.  This  action  is 
due  to  minute  traces  of  zinc  vapour  which  are  given  off  at  ordinary 
temperature  and  pressure  from  a  freshly  polished  zinc  surface  ;  the 
emanation  of  vapour,  however,  diminishes  as  the  surface  becomes 
oxidised. 

The  image  is  only  formed  after  development,  and  the  author 
thinks  that  in  certain  cases  the  light  used  in  photography  may  be 
replaced  by  polished  zinc-foil. 

The  zinc  vapour  has  the  power  of  penetrating  all  porous  sub- 
stances, such  as  paper,  thin  strips  of  wood,  &c.  Compact  substances 
are  opaque  to  the  vapour. 

Magnesium  and  cadmium  have  the  same  action  on  a  gelatino- 
bromide  plate,  but  not  lead,  tin,  copper,  iron,  or  aluminium. 

J.  J.  S. 

Vaporisation  of  Metals  at  the  Ordinary  Temperature.    By 

Henri  Pellat  (Compt.  rend.,  1896,  123,  104 — 105 ;  compare  Colson, 
preceding  abstract). — Experiments  made  by  the  author  some  four 
years  ago  show  that  steel  has  an  action  on  a  photographic  plate  even 
when  separated  from  it  by  a  sheet  of  cardboard.  The  steel  used  was 
in  the  form  of  a  magnetised  bar,  the  exposure  varied  from  15  days  to 
several  months,  and  all  precautions  were  taken  to  exclude  light.  The 
action  is  attributed  to  the  vaporisation  of  the  steel  at  ordinary  tem- 
peratures, and  to  the  passage  of  the  vapour  through  the  cardboard. 

J.  J.  S. 

Preparation  of  Alloys.  By  Henri  Moissan  (Compt.  rend.,  1896, 
122, 1302 — 1303). — Many  alloys  can  be  obtained  by  taking  advantage 
of  the  ease  with  which  metallic  oxides  are  reduced  by  alumiuium.  The 
general  method  is  to  throw  a  mixture  of  aluminium  filings  and  the 
oxide  of  the  particular  metal  into  melted  aluminium.  Part  of  the 
aluminium  burns,  and  there  is  such  an  energetic  development  of  heat 
that  the  most  refractory  oxides  are  reduced,  the  metal  mixing  with 
the  excess   of  aluminium.     In  this  way  alloys  of    aluminium    with 
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nickel,  molybdenum,  tungsten,  uranium,  and  titanium,  have  been 
prepared.  An  alloy  can  be  obtained  containing  as  mucli  as  75  per 
cent,  of  tungsten. 

The  direct  preparation  of  a  copper-chromium  alloy  is  diflficult,  but 
an  aluminium-chromiiim  alloy  is  readily  obtained  in  the  manner  in- 
dicated, and  this  dissolves  in  all  proportions  in  fused  copper  forming 
a  copper-aluminium-chromium  alloy,  from  which  the  aluminium  is 
readily  eliminated  by  stirring  in  cupric  oxide,  a  copper-chromium 
alloy  being  left.  A  similar  method  can  be  applied  to  the  introduction 
of  tungsten  and  titanium  into  Siemens-Martin  steel.  C.  H.  B. 

Fusibility  of  Metallic  Alloys.  By  Henri  Gautier  (Compt. 
rend.y  1896,  123,  109 — 113). — Fused  alloys,  on  solidification,  behave 
in  a  similar  manner  to  fused  mixtures  of  salts,  and  hence  may  be 
divided  into  three  classes  corresponding  with  the  three  classes  of 
saline  mixtures  recognised  by  Le  Chatelier. 

(1)  The  metals  do  not  combine  in  any  fixed  proportions,  and 
the  two  constituents  crystallise  quite  distinctly  ;  for  example,  alloys 
of  tin  with  zinc,  bismuth,  or  lead. 

(2)  A  definite  compound  of  the  two  metals  crystallises  out,  but 
these  crystals  are  scattered  in  a  crystalline  matrix  of  the  metal  which 
is  in  excess  ;  for  example,  copper  with  tin  or  antimony. 

(3)  Alloys  corresponding  with  isomorphous  mixtures  of  salts ;  for 
example,  gold  with  silver. 

The  fusibility  curve  of  an  alloy  at  once  indicates  to  which  of  these 
three  classes  the  alloy  belongs. 

The  author  has  studied  the  fusibility  of  four  alloys,  tin-nickel,  tin- 
aluminium,  aluminium-silver,  and  antimony-aluminium,  and  the 
results  show  that  all  four  alloys  belong  to  the  second  class.  The 
curves  indicate  the  following  definite  compounds,  NiaSnj,  SnAl,  or 
SusAlj,  Ag^Al,  and  SbAl. 

Of  antimony-aluminium  alloys,  all  which  contain  more  than  2  per 
cent,  of  antimony  are  less  fusible  than  aluminium,  and  thus  form  an 
exception  to  the  rule  that  binary  alloys  fuse  more  readily  than  the 
less  fusible  constituent.  Antimony-aluminium  alloys,  which  approxi- 
mate in  composition  to  SbAl,  have  the  curious  property  of  being 
slowly  and  spontaneously  reduced  to  a  powder,  and  the  powder  thus 
formed  does  not  melt  below  llUO°,  although  the  least  fusible  of  these 
alloys  melts  at  1050°.  The  author  gives  the  melting  point  of  anti- 
mony, as  determined  by  the  pyrometer,  as  632°,  and  not  430°,  as 
stated  in  text-books.  J.  J.  S. 

Action  of  Phosphorus  on  Metallic  Chlorides.  By  A.  Granger 
(Compt.  rend.,  1896,  122,  1484 — 1485). — Phosphorus  vapour  at  a  low 
red  heat  converts  nickel  and  cobalt  chlorides  into  the  corresponding 
sesquiphosphides  NigPa  and  C02P3.  The  former  is  grey,  very  friable, 
has  a  graphitic  lustre,  and  a  crystalline  and  schistose  structure, 
whilst  the  latter  is  black,  has  a  metallic  lustre,  and  is  readily 
powdered.  These  sesquiphosphides  are  not  magnetic ;  they  are  not 
attacked  by  hydrochloric  or  nitric  acid,  or  by  aqua  regia,  and 
chlorine  begins  to  decompose  them  only  at  the  melting  point  of  hard 
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•glass.  Thej  do  not  alter  on  exposure  to  air  at  a  dull  red  heat,  but 
lose  phosphorus  when  heated  in  a  blow-pipe  flame. 

Mercuric,  stannic,  and  cadmium  chlorides  are  not  affected  by 
phosphorus  vapour  under  similar  conditions,  and  gold  and  silver 
•chlorides  are  reduced  to  the  metallic  state.  Cupric  chloride  is  re- 
duced to  cuprous  chloride,  and  eventually  yields  copper  diphosphide 
if  the  temperature  is  below  dull  redness  ;  at  a  higher  temperature, 
the  composition  of  the  crystalline  product  is  not  constant  but  varies 
between  CuPg  and  CU2P2.  C.  H.  B. 

Action  of  High  Temperatures  on  certain  Sulphides.     By  A. 

MouRLOT  (Compt.  rend.,  1896,  123,  54 — 57). — Amorphous  lead 
sulphide,  when  heated  in  the  electric  furnace  for  eight  minutes  with 
a  current  of  35  volts  and  50  amperes,  yields  crystals  of  galena;  when 
heated  for  40  minutes,  a  mixture  of  galena  and  metallic  lead  is 
obtained,  and  with  stronger  currents,  metallic  lead  alone. 

Antimony  sulphide  behaves  in  a  similar  manner,  yielding  stibnite 
and  the  metal ;  with  a  current  of  300  amperes  and  60  volts,  however, 
it  is  completely  desulphurised  in  a  few  minutes. 

Amorphous  zinc  sulphide  yields  wiirtzite,  cadmium  sulphide 
yields  greenockite,  and  aluminium  sulphide  forms  a  crystallised 
"variety  when  similarly  treated.  J.  J.  S. 

Desilverisation  of  Lead  by  Electrolysis.  By  Donato  Tom- 
MAsr  (Compt.  rend.,  1896,  122,  1476— 1477).— The  argentiferous  lead 
is  cast  into  convenient  forms,  and  is  made  the  anode  in  a  solution  of 
lead  sodium  acetate,  or  lead  potassium  acetate,  which  has  a  very  low 
Tcsistance,  and  does  not  yield  any  lead  peroxide  on  electrolysis. 
The  cathode  is  a  disc  of  some  metal  which  is  not  attacked  by  the 
liquid  ;  the  general  arrangement  of  the  electrolytic  cell  has  previously 
been  described  (this  vol.,  ii,  511).  When  the  circuit  is  complete,  the 
lead  is  transferred  from  the  anodes  to  the  cathode  in  a  spongy  form 
which  is  readily  removed  from  time  to  time,  whilst  the  silver  falls 
into  a  perforated  receiver  placed  below  the  anode.  The  lead  is  after- 
wards fused  with  charcoal  and  the  silver  with  sodium  nitrate  and 
borax.  C.  H.  B. 

Aluminium  Alloys.  By  Charles  Combes  (Compt  rend.,  1896, 122, 
1482 — 1484). — When  aluminium  alloys  are  prepared  by  adding  a 
mixture  of  a  metallic  oxide  and  aluminium  powder  to  fused  alu- 
minium as  proposed  by  Moissan  (this  vol.,  ii,  601),  there  is  loss  of 
aluminium  and  the  alumina  which  is  formed  does  not  separate  readily 
from  the  alloy.  Better  results  are  obtained  by  adding  the  sulphide 
•or  chloride  of  the  particular  metal  to  the  fused  aluminium  ;  in  the 
first  case  the  aluminium  sulphide  rises  to  the  surface  of  the  metal, 
in  the  second  the  aluminium  chloride  volatilises.  Metallic  sulphides 
can  be  employed  when  the  heat  of  formation  is  lower  than  that  of 
:aluminium  sulphide;  the  chlorides  can  often  be  used  even  when  their 
heat  of  formation  is  somewhat  higher  than  that  of  aluminium 
chloride.  When  sulphides  are  used,  part  of  the  sodium  that  is  often 
present  in  aluminium  is  eliminated  in  the  sulphide  formed. 

43—2 
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Aluminium -nickel  alloys  containing  20  per  cent,  of  nickel  were 
prepared  by  means  of  the  sulphide  ;  aluminium- manganese  alloys 
containing  4  per  cent,  of  manganese  were  prepared  by  means  of 
anhydrous  manganous  chloride,  and  have  a  crystalline  fracture  resem- 
bling that  of  spiegeleisen.  Aluminium-chromium  alloys  were  ob- 
tained by  using  chromic  chloride ;  one  containing  7  per  cent,  of 
chromium  is  very  brittle,  and  has  a  finely  crystalline  structure, 
whilst  another  containing  13  per  cent,  of  chromium  is  completely 
crystalline  and  can  be  powdered  in  a  mortar.  C.  H.  B. 

Hydrolytic  Decomposition  of  Ferric  Nitrate  and  Sulphate. 
By  Ubaldo  Antony  and  G.  Gigli  (Gazzetta,  1896,  26,  i,  293—311).— 
The  authors  have  examined  ferric  nitrate  and  sulphate  by  methods 
similar  to  those  which  they  used  with  ferric   chloride  (this  vol.,  ii, 

250).  ^  :     .  . 

On  evaporating  concentrated  ferric  nitrate  solution,  in  which  the 
dissolved  matter  has  the  composition  Fe(N'03)3,  at  ordinary  tempera- 
tures, nitric  acid  is  given  off.  The  dissociation  of  pure  ferric  nitrate  in 
aqueous  solutions,  just  as  in  the  case  of  the  chloride,  increases  with 
the  dilution  and  also  with  the  time  elapsing  since  the  preparation  of 
the  solution.  The  salt  in  the  more  dilute  solutions  becomes  com- 
pletely dissociated  after  a  time  into  colloidal  ferric  hydroxide  and 
nitric  acid,  as  is  shown  by  the  facts  that  sodium  chloride  precipitates 
ferric  hydroxide,  and  that  potassium  ferrocyanide  gives  no  blue  colora- 
tion in  such  solutions ;  in  less  dilute  solutions,  to  which  ferrocyanide 
has  been  added,  the  blue  colour  gradually  increases  in  intensity  owing 
to  the  continued  re-formation  of  the  ferric  nitrate.  Aqueous  solu- 
tions of  ferric  nitrate  containing  less  than  O'l  per  cent,  are  quite 
colourless,  thus  differing  from  other  dilute  solutions  of  ferric  salts 
which  are  always  coloured ;  it  is  supposed  that  in  such  dilute  ferric 
nitrate  solutions,  basic  ferric  salts  are  not  formed,  but  rather  salts 
of  pyronitric  acid,  H4N2O7,  or  orthonitric  acid  H5NO5.  Ferric  ortho- 
nitrate  and  pyronitrate  being  simply  products  of  hydrolysis  of  ferric 
nitrate,  the  reaction  between  all  three  salts  and  water  is  a  reversible 
one;  the  orthonitrate  by  further  hydrolysis  dissociates  into  ferric 
hydroxide  and  nitric  acid.  Although  differing  in  a  few  respects, 
ferric  nitrate  and  ferric  chloride  solutions  behave  on  the  whole 
very  similarly  on  dilution ;  solutions  of  ferric  sulphate,  however, 
behave  dissimilarly  to  these  two.  Clear  neutral  ferric  sulphate  solu- 
tion remains  clear  until  highly  diluted,  when  it  becomes  gradually 
turbid  owing  to  deposition  of  ferric  hydroxide ;  ferric  sulphate  thus 
undergoes  hydrolytic  dissociation  in  aqueous  solution  and  the  dis- 
sociation becomes  complete  in  solutions  of  about  1  in  60,000,  sulphuric 
acid  and  non-colloidal  ferric  hydroxide  being  formed.  During  the 
decomposition,  true  basic  ferric  salts  are  first  formed  and  ultimately 
converted  into  insoluble  ferric  hydroxide.  The  ferric  sulphate  is 
slowly  reformed  on  disturbing  the  equilibrium  by  adding  potassium 
ferrocyanide  if  the  solution  be  not  too  dilute  to  allow  of  the  solution  of 
the  ferric  hydroxide  in  the  sulphuric  acid. 

The  amounts  of  water  necessary  to  decompose  equivalent  quanti- 
ties of  ferric  chloride,  nitrate,  and  sulphate  are  approximately  in 
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tlie  ratio  of  the  avidity  constants  of  the  three  acids ;  the  sh'ght 
divergence  in  the  case  of  the  sulphate  being  attributed  to  the  fact 
that  the  ferric  hydroxide  does  not  remain  colloidal  in  presence  of 
sulphuric  acid.  W.  J.  P. 

Compounds  of  the  Lower  Oxides  and  Sulphides  of  Molyb- 
denum with  Ammonia  and  with  Potassium   Cyanide.      By 

K.  YON  DER  Heide  and  Karl  A.  Hofmann  {Zeit.  anorg.  Chem.^  1896, 12, 
277— 292).— ThecompoimcZ 4Mo03,Mo02,2NH3  +  ^HzO  is  obtained  by 
heating  an  aqueous  solution  of  ammonium  molybdate  with  half  its 
weight  of  hydroxylamine  hydrochloride  on  the  water  bath  until  the 
orange  precipitate  which  is  at  first  formed  is  dissolved,  and  a  greenish- 
brown  solution  is  obtained ;  this  solution  is  then  rapidly  filtered,  pro- 
tected from  access  of  air,  and  allowed  to  cool.  The  compound  sepa- 
rates in  dark  red  crystals  belonging  to  the  triclinic  system,  dissolves 
gradually  in  water  with  a  reddish-yellow  coloration,  and  is  fairly 
stable.  It  gradually  reduces  Fehling's  solution  in  the  cold  and 
quickly  when  heated.  With  copper  sulphate,  it  gives  a  beautiful, 
blue  coloration ;  with  mercurous  and  mercuric  salts,  a  flesh  coloured 
precipitate ;  with  lead  nitrate,  a  yellowish-white  precipitate ;  and 
with  potassium  thiocyanate,  an  intense  red  coloration.  It  is  gradually 
decomposed  by  dilute  acids,  and  reduces  ammoniacal  silver  solution 
with  separation  of  metallic  silver.  The  authors  were  unable  to  obtain 
other  ammonia  derivatives  with  the  lower  oxides  of  molybdenum, 
analogous  to  the  chromamine  bases. 

The  compound  Mo02,4KCN,NH2*OH  +  HgO  is  obtained  on  heating  a 
solution  of  molybdic  acid  (10  grams)  in  an  excess  of  potassium  hydr- 
oxide with  potassium  cyanide  (20  grams)  and  hydroxylamine  hydro- 
chloride (5  grams)  ;  nitrogen  is  evolved,  and  the  heating  is  continued 
until  a  reddish-violet  solution  is  obtained.  On  cooling,  the  compound 
crystallises  in  beautiful,  violet,  monoclinic  forms,  the  aqueous  solution 
of  which  is  red,  and  shows  a  characteristic  absorption  in  the  green. 
Yellow  oxidation  products  are  gradually  formed  on  exposure  to  the 
air.  The  compound  is  decomposed  by  dilute  acids  with  an  intense 
red  coloration,  and  evolution  of  hydrogen  cyanide.  It  is  easily  decom- 
posed by  strong  reducing  agents,  sodium  amalgam,  or  excess  of 
hydroxylamine,  and  gives  precipitates  with  mercury,  lead,  and  iron 
salts.  It  is  not  altered  by  yellow  ammonium  sulphide  in  the  cold, 
and,  on  heating,  yields  molybdenum  trisulphide. 

The  compound  Mo02,4KCN  +  IOH2O  is  obtained  as  follows  :  molyb- 
denum trioxide  is  treated  with  potassium  iodide  and  hydrochloric 
acid,  and  the  liberated  iodine  eliminated  by  steam  distillation  ;  the 
greater  portion  of  the  hydrochloric  acid  is  then  removed  by  evapora- 
tion, and  the  solution  neutralised  with  potassium  hydroxide,  and 
mixed  with  a  concentrated  solution  of  potassium  cyanide.  As  soon  as 
the  solution  changes  to  a  beautiful  blue,  a  large  excess  of  potassium 
hydroxide  is  added,  whereby  the  compound  is  precipitated.  It 
crystallises  in  bluish-red  tablets  belonging  to  the  rhombic  system ; 
a  :  b  :  c  =  0-7324  :  1  :  0*6723.  It  is  not  decomposed  by  cold  dilute 
acids,  but  with  concentrated  sulphuric  acid,  it  gives  a  black  precipitate 
insoluble  in  ammonia,  and  it  is  decomposed  by  concentrated  hydro- 
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cliloric  and  nitric  acids  without  the  formation  of  a  precipitate.  Witb 
silver  nitrate,  it  yields  a  black  precipitate,  whicli,  on  treatment  with 
nitric  acid,  is  converted  into  silver  cyanide.  It  gives  a  green  coloration 
with  ammonium  sulphide,  and,  on  heating,  yields  sulphomolybdate. 
With  thiocyanates  in  acid  solution,  it  yields  a  red  compound,  which 
can  be  extracted  by  shaking  with  ether.  On  precipitating  with 
alcohol  the  blue  mother  liquors  obtained  in  the  preparation  of  this 
salt,  and  crystallising  the  precipitate  from  a  small  quantity  of  water, 
bright,  greenish-blue  plates  were  obtained  of  the  formula 

Mo02,4KClSr  +  5H2O, 

and  a  further  crystallisation  of  the  mother  liquors  yielded  compounds; 
which,  on  analysis,  gave  numbers  agreeing  with  the  formulae 
Mo02CN,3KCN  +  H^O  ;  Mo02CN,3KCN,  and  Mo02,3KCN'  +  4H,0. 

Hydrated  molybdenum  bisulphide  dissolves  in  potassium  cyanide 
to  an  intensely  green  solution,  and,  on  adding  alcohol,  a  greenish  oil 
is  precipitated,  which  gradually  solidifies.  According  to  the  length 
of  time  which  is  allowed  for  the  action  of  the  potassium  cyanide, 
three  different  compounds  are  obtained. 

The  compound  Mo2S3,6KCN  +  SHgO  is  obtained  by  a  mild  action  of 
the  cyanide  for  a  short  time.  It  crystallises  in  green  needles  having 
a  silky  lustre,  is  easily  soluble  in  water,  and  is  not  altered  by  alkalis^ 
but  is  gradually  decomposed  by  dilute  mineral  acids.  It  yields  charac- 
teristic precipitates  with  mercury,  copper,  silver,  and  ferric  salts. 
When  warmed  with  ammonium  sulphide,  a  thiomolybdate  is  formed. 

The  com'pound  Mo2SO(CN)2,4KCN  +  4II2O  is  obtained  by  evaporat- 
ing the  solution  of  the  bisulphide  in  potassium  cyanide  in  a  vacuum  at 
the  ordinary  temperature.  It  cryslallises  in  beautiful,  reddish-brown 
needles,  easily  soluble  in  water ;  it  is  stable  towards  dilute  acids  and 
alkalis,  but  is  decomposed  by  boiling  with  hydroxylamine  with  the 
formation  of  a  red  precipitate. 

The  compound  Mo3S4(0N)3,5KCN'  +  7H2O  is  obtained  by  allowing- 
the  preceding  salt  to  remain  in  contact  with  the  mother  liquor  over 
sulphuric  acid.  It  separates  in  large  crystals  resembling  black 
augite,  and  appears  green  by  transmitted  light.  It  gives  a  green 
solution  in  water,  is  not  altered  by  dilute  acids  or  alkalis  in  the  cold, 
yields  a  thiomolybdate  when  warmed  with  ammonium  sulphide,  and 
gives  precipitates  with  copper,  lead,  and  mercury  salts.  With  silver 
nitrate,  it  yields  a  blackish-brown  precipitate,  which  is  converted  into 
silver  cyanide  when  treated  with  nitric  acid.  E.  C.  R. 

Researches  on  Tungsten.  By  Henei  Moissan  (Compt.  rend.,  1896, 
123,  13 — 16  ;  compare  Abstr.,  1893,  ii,  471). — Tungsten,  in  a  state 
of  purity,  may  readily  be  obtained  by  heating  a  mixture  of  tungstic 
acid  (800  grams)  with  sugar  carbon  (80  grams)  in  the  electric  fur- 
nace, the  heating  being  continued  for  10  minutes  with  a  current  of 
900  amperes  and  50  volts.  A  residue  is  left  which,  although  distinctly 
molten  on  the  surface,  is  quite  porous  internally. 

If  the  complete  fusion  of  the  metal  is  avoided,  the  carbon  of  the 
crucible  does  not  take  part  in  the  reaction,  and  the  excess  of  tungstic 
acid  is  volatilised.     The  metal,  as  thus  obtained,  contains  no  carbon 
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and  is  very  pure.  In  the  porous  state  it  can  be  welded  like  iron  ;  it 
can  also  be  filed  easily,  and,  when  free  from  carbon,  will  not  scratch 
glass.  When  heated  with  carbon,  as  in  the  cementation  process,  the 
exterior  portions  contain  carbon,  and  become  hard  enough  to  scratch 
rubies. 

Pure  tungsten  is  less  fusible  than  chromium  or  molybdenum ;  it 
has  a  sp.  gr.  =  18' 7,  and  has  no  action  on  a  magnetised  needle. 

Fluorine  attacks  the  metal  at  the  ordinary  temperature  with  incan- 
descence, and  yields  a  volatile  fluoride ;  neither  nitrogen  nor  phos- 
phorus has  any  action  on  tungsten  at  a  red  heat.  Silicon  and  boron, 
if  heated  in  the  electric  furnace  with  tungsten,  yield  crystalline  com- 
pounds of  metallic  lustre,  which  are  capable  of  scratching  rubies. 
At  1200°,  carbonic  anhydride  is  reduced  by  tungsten,  yielding  the 
blue  oxide,  but  no  carbon  is  deposited.  The  metal  is  not  readily 
acted  on  by  moist  air,  but  is  slowly  attacked  by  water  containing 
carbonic  anhydride.  Sulphuric,  hydrochloric,  and  hydrofluoric  acids 
act  but  slowly,  whereas  a  mixture  of  hydrofluoric  and  nitric  acids 
dissolves  the  metal  readily.  Oxidising  agents,  such  as  lead  dioxide 
and  potassium  chlorate,  readily  act  on  the  powdered  metal. 

If,  in  the  preparation  of  tungsten,  the  heating  is  continued  for  a 
longer  time,  the  metal  melts  and  combines  with  the  carbon  of  the 
crucible.  With  an  excess  of  carbon,  the  metal  readily  forms  a 
definite  carbide^  CWg ;  this  is  iron-grey,  is  harder  than  corundum,  and 
at  18°  has  a  sp.  gr.  =  1606 ;  it  has  much  the  same  properties  as  the 
metal,  but  is,  as  a  rule,  more  readily  acted  on.  Boiling  nitric  acid 
readily  dissolves  the  carbide,  whereas  other  acids  act  but  slowly. 

J.  J.  S. 

Zirconotungstic  Compounds.  By  L.  A.  Hallopeau  (Compt. 
rend.^  1896, 122, 1419 — 1422). — Gelatinous  zirconium  oxide,  prepared 
by  the  action  of  potassium  hydroxide  on  potassium  fluorozirconate, 
dissolves  in  a  boiling  solution  of  potassium  paratungstate, 

12W03,5K20  +  IIH2O, 

and  yields  a  zirconodecatungstate,  10WO3,ZrO2,4K2O  +  ISHjO  ;  this 
separates  from  boiling  water  in  small  crystals,  which  act  feebly  on 
polarised  light.  The  mother  liquor  of  this  salt,  when  concentrated  in  a 
vacuum,  yields  a  dizirconodecatungstate,  10WO3,2ZrO2,4K2O  +  2OH2O, 
in  very  small,  prismatic  crystals,  which  act  strongly  on  polarised 
light,  and  show  extinction  at  30°  from  the  axis  of  elongation. 
Both  these  compounds  are  almost  insoluble  in  cold  water,  are  con- 
verted into  insoluble  compounds  when  heated,  and  yield  a  mixture  of 
tungstate  and  zirconate  when  fused  with  alkali  carbonates.  In  general 
properties,  they  resemble  the  silicotungstates;  the  zirconodecatungstate 
is  analogous  in  composition  to  the  silicodecatungstate,  except  that  it 
contains  a  somewhat  smaller  proportion  of  water. 

Ammonium  zirconodecatungstate^  10WO3,ZrO2,3(NH4)2O,H2O  + 
I3H2O,  is  obtained  in  a  similar  way,  and  forms  small,  rhomboidal 
prisms,  which  act  strongly  on  polarised  light  and  show  extinction 
parallel  with  the  axes.  The  crystals  lose  water  even  in  contact  with 
the  liquid  in  which  they  are  formed. 
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The  zirconodecatnngstates  are  immediately  decomposed  by  nitric, 
hydroeliloric,  or  sulphuric  acid,  with  precipitation  of  tungstic  acid, 
and  acetic  acid  behaves  in  a  similar  manner.  Phosphoric  acid  pre- 
cipitates gelatinous  zirconium  phosphate.  Ammonia  precipitates 
zirconium  hydroxide,  and  the  precipitate  does  not  redissolve  when  the 
liquid  is  boiled  and  the  ammonia  expelled.  In  the  case  of  the  silico- 
decatungstates,  the  precipitate  redissolves.  Potassium  hydroxide 
produces  a  similar  precipitate,  and  the  salts  of  many  metals  precipi- 
tate insoluble  zirconodecatungstates.  C.  H.  B. 

Action  of  Iodine  on  Stannous  Chloride.  By  V.  Thomas 
(Compt.  rend.,  1896,  122,  1539— 1541).— When  iodine  is  added  to 
stannous  chloride  in  presence  of  carbon  bisulphide,  the  liquid  is  at 
first  rapidly  decolorised,  and,  in  the  end,  remains  orange-red.  If  the 
bisulphide,  in  which  stannous  chloride  is  quite  insoluble,  is  decanted 
off  and  distilled,  it  is  found  to  contain  stannic  iodide  and  iodine  tri- 
chloride ;  these  can  be  separated  by  heating  at  150 — 200°,  when  the 
latter  volatilises  and  the  iodide  is  left  in  a  well  crystallised  form.  No 
stannic  chloriodide  is  obtained,  and  the  reaction  seems  to  be  repre- 
sented by  the  equation  SSnClg  +  7I2  =  SSnl^  +  2ICI3. 

C.  H.  B. 

Vanadium  and  Vanadium  Carbide.  By  Henri  Moissan 
(Compt.  rend.,  1896,  122,  1297— 1302).— Vanadic  anhydride  (182 
grams),  mixed  with  sugar  carbon  (60  grams),  in  quantities  of  300 
grams  at  a  time,  is  heated  for  5  minutes  in  the  electric  furnace  with 
a  current  of  900  amperes  and  50  volts.  In  this  way,  vanadium  is 
obtained  containing  10"5  to  16*2  per  cent,  of  carbon,  but  if  the  pro- 
portion of  sugar  carbon  amounts  to  one-fifth  of  the  vanadic  anhy- 
dride, the  reduced  vanadium  contains  9"2  to  9*9  per  cent,  of  carbon 
(compare  Abstr.,  1893,  ii,  471).  The  volatility  of  the  vanadic  anhy- 
dride makes  its  reduction  difficult,  and  likewise  interferes  with  the 
subsequent  purification  of  the  vanadium.  However,  by  heating 
vanadic  anhydride  for  two  minutes  only  in  an  atmosphere  of  hydro- 
gen in  a  carbon  tube  in  the  electric  furnace  with  a  current  of 
1,000  amperes  and  60  volts,  the  reduced  metal  contains  only  4*4  to 
5*3  per  cent,  of  carbon.  It  is  then  white,  has  a  brilliant  lustrous 
fracture,  and  does  not  alter  when  exposed  to  air ;  sp.  gr.  =  5*8 
at  20°.  It  burns  in  oxygen  at  a  red  heat,  and  is  attacked  by  chlorine 
at  dull  redness,  but  does  not  become  incandescent,  and  combines 
readily  with  nitrogen.  It  is  not  affected  by  hydrochloric  acid,  and 
only  very  slowly  by  boiling  concentrated  sulphuric  acid. 

If  the  mixture  of  vanadic  anhydride  and  carbon  is  heated  in  the 
carbon  tube  of  the  electric  furnace  for  9  or  10  minutes,  vanadium 
carhide  is  obtained ;  this  has  the  composition  VC,  forms  distinct 
crystals,  scratches  quarts,  melts  at  a  temperature  somewhat  above 
the  melting  point  of  molybdenum,  and  is  volatile  ;  its  sp.  gr.  is  5*36. 
It  becomes  incandescent  if  heated  in  chlorine  above  500°,  burns 
vigorously  in  oxygen  at  a  dull-red  heat,  but  does  not  combine  with 
sulphur  at  the  melting  point  of  glass,  and  does  not  react  with  hydro- 
gen chloride,  water  vapour,  or  hydrogen  sulphide   at  dull  redness. 
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Nitrogen  and  ammonia  attack  it  readily  at  a  red  heat,  with  forma- 
tion of  a  nitride.  Sulphuric  and  hydrochloric  acids  have  no  action 
on  it,  but  it  is  attacked  by  nitric  acid  in  the  cold,  and  is  oxidised 
readily  by  fused  potassium  nitrate  or  chlorate. 

Vanadium,  notwithstanding  its  high  melting  point,  readily  forms 
alloys.  A  mixture  of  ferric  oxide,  vanadic  anhydride,  and  sugar 
carbon,  when  heated  in  the  electric  furnace,  yields  a  greyish-white, 
crystalline,  brittle  alloy  containing  nearly  20  per  cent,  of  vanadium, 
and  about  8  per  cent,  of  carbon.  With  copper  oxide  in  place  of 
ferric  oxide,  an  alloy  containing  96*52  per  cent,  of  copper  and  3'38 
per  cent,  of  vanadium  is  obtained ;  it  is  very  malleable,  is  easily 
filed,  and  is  harder  than  copper.  An  alloy  of  aluminium  with  2*5 
per  cent,  of  vanadium  is  obtained  by  throwing  a  mixture  of  vanadic 
anhydride  and  aluminium  filings  into  fused  aluminium ;  it  is  very 
malleable,  but  too  soft  to  be  filed  readily.  Silver  and  vanadium  do 
no  not  form  an  alloy.  C.  H.  B. 

Action  of  Nitric  Peroxide  on  Antimony  Trichloride.     By 

V.  Thomas  (Compt.  rend.,  1896,  123,  51 — 54;  compare  Abstr., 
1895,  ii,  450). — Antimony  trichloride  absorbs  but  little  nitric  per- 
oxide in  the  cold,  but  at  its  melting  point  it  readily  absorbs  the  gas, 
becoming  first  pale  yellow,  then  dark,  and  finally  red.  If  slowly 
cooled,  it  still  retains  a  yellow  colour,  and  contains  a  certain  quantity 
of  the  peroxide ;  it  loses  the  gas,  however,  when  placed  in  a  vacuum 
or  when  left  exposed  for  some  time  to  dry  air.  The  question  as  to 
whether  the  peroxide  is  chemically  combined  with  the  chloride  or 
only  exists  in  a  state  of  solution,  has  been  settled  by  the  author  by 
determining  the  vapour  tension  of  the  gas  evolved  at  given  tempera- 
tures. If  a  definite  compound  exists,  then  it  must  dissociate  at  the 
ordinary  temperature,  and,  according  to  the  laws  of  dissociation,  the 
tension  should  remain  constant  for  a  given  temperature.  It  was 
impossible  to  measure  the  vapour  tension  directly  on  account  of  the 
action  of  nitric  peroxide  on  mercury,  but  it  was  accomplished  in- 
directly by  estimating  the  amount  of  peroxide  present  in  a  known 
volume  of  the  mixed  gases  by  absorbing  the  peroxide  with  dilute 
alkali,  and  titrating  the  nitrite  formed  with  potassium  permanganate. 
The  vapour  tension  varied  from  3  mm.  to  491  mm.  for  the  same  tem- 
perature (22'5°),  thus  indicating  that  the  peroxide  forms  no  definite 
compound  with  antimony  trichloride,  but  simply  remains  dissolved. 

J.  J.  S. 

Solubility  of  Carbon  in  Rhodium,  Iridium,  and  Palladium. 

By  Henei  Moissan  {Covipt.  rend.,  1896,  123,  16 — 18;  compare 
Abstr.,  1893,  ii,  320). — Rhodium,  when  heated  in  the  electric  furnace 
in  the  presence  of  carbon,  takes  up  a  small  quantity  of  the  latter. 
With  a  current  of  300  amperes  and  50  volts,  1'42  per  cent,  of  carbon 
was  dissolved  ;  with  a  current  of  910  amperes  and  50  volts  acting 
during  5  minutes,  a  larger  quantity  of  carbon,  2*72 — 7*38  per  cent., 
was  absorbed.  The  greater  the  amount  of  carbon  the  metal  contains, 
the  less  malleable  it  becomes ;  this  carbon  is  left  behind  in  the  form 
of  graphite  when  the  metal  is  heated  and  chlorine  is  passed  over  it. 
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Iridiam  and  palladium  react  in  a  similar  manner,  dissolving  carbon 
at  the  temperature  of  the  electric  furnace,  but  yielding  it  up  again,, 
before  thej  solidify,  in  the  form  of  crystals  of  graphite. 

J.  J.  S. 
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Reproduction  of  Sodium  Magnesium  Chlorocarbonate, 
Sodium  Magnesium  Carbonate,  Darapskite,  and  Hydrargillite. 

By  August  B.  de  Schulten  (Gompt.  rend.,  1896,  122,  1427—1429).— 
Sodium  magnesium  chlorocarbonate  is  obtained  by  heating  150  grams 
of  sodium  chloride,  20  grams  of  sodiuu;!  carbonate  (anhydrous),  and  15 
grams  of  magnesium  chloride  with  550  c.c.  of  water  in  a  closed  flask 
for  eight  hours  at  100° ;  it  separates  in  regular  octahedra  of  the  com- 
position Na2C03,MgC03,NaCl;  sp.  gr.  =  2-377  at  15°.  It  is  decom- 
posed  by  cold  water,  and  melts  and  decomposes  at  a  red  heat. 

The  double  carbonate  is  obtained  by  reducing  the  proportion  of 
sodium  chloride  and  increasing  that  of  the  carbonate.  A  good 
method  is  to  mix  a  solution  of  20  grams  of  crystallised  magnesium 
nitrate  in  50  c.c.  of  water  with  a  solution  of  100  grams  of  anhydrous 
sodium  carbonate  in  400  c.c.  of  water,  and  heat  the  mixture  in  a 
closed  flask  at  100°  for  4 — 5  hours  ;  it  crystallises  in  flat  rhombo- 
hedra  of  the  composition  Na2C03,MgC03,  the  acute  angle  of  the  face 
p  being  about  73°;  sp.  gr.  =  2729  at  15°. 

Artificial  darapskite,  NaN03,Na2S04,H20,  is  obtained  by  dissolving 
250  grams  of  crystallised  sodium  sulphate  in  500  grams  of  water, 
adding  400  grams  of  sodium  nitrate,  and  allowing  the  filtered  liquid 
to  cool  slowly.  The  crystals  do  not  alter  at  the  ordinary  tempera- 
ture but  lose  water  slowly  at  100°;  sp.gr.  =  2197  at  15°;  they  are 
monoclinic,  elongated  alongV,  showing  the  faces  p(OOl),  ^'(010), 
m(llO),  o'(lOl),  0^(302),  a^{20l),  the  angles  being  h'p  76°  50',  h'm 
56°  0',  h'o'  54°  0',  h'o^  44°  50',  and  h'a^  52°  50',  which  are  practically 
identical  with  those  of  the  natural  mineral. 

Hydrargillite  (gibbsite)  is  obtained  in  distinct  crystals  by  precipitat- 
ing aluminium  hydroxide  from  a  very  dilute  ammoniacal  solution,  and 
heating  on  a  water  bath  for  15  days.  Better  results  are  obtained  by 
slowly  precipitating  the  hydroxide  from  a  hot  alkaline  solution  by 
means  of  carbonic  aahydride.  The  crystals  contain  a  small  quantity 
of  silica;  sp.  gr.  =  2-423.  They  show  the  faces ^(001),  7i'(100),  anil 
m(llO)  :  the  angles  h'm  and  mm  are  very  nearly  120°,  and  in  crystals 
macled  along  h',  the  angle  pp  is  about  9°,  and  hence  C  r=  85°  30'. 
On  g'  extinction  takes  place  at  an  angle  of  about  20°  towards  the 
acute  angle  of  the  edges^?  and  h'.  On  h'  the  extinction  is  longitudinal, 
and  the  elongation  is  positive  in  the  direction  of  the  longitudinal  edges 
of  the  prism.  0.  H.  B. 

Witherite  from  Przibram.  By  A.  Hofmann  (Ber.  Jc.  bdhm.  Ges., 
1896,  [1895],  No.  15,  1—7).— Witherite  has  recently  been  found  at 
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one  point  in  the  mineral  veins  of  the  Przibram  district,  Bohemia,  as 
greyish-  to  yellowish- white,  pyramidal  crystals,  which  have  the  usual 
polysynthetic  structure  and  show  curved  and  uneven  faces.  Analysis 
of  water-clear  material  gave 

BaO.      CaO.       SrO.      FeO.       COj.       Insol.       Total.     Sp.  gi\ 
77-54     0-09     trace     0'14     22-16     0-38     lUO-31     4-25 

It  is  suggested  that  the  witherite  has  been  formed  by  the  action  of 
alkali  carbonates,  produced  by  the  decomposition  of  diabase,  on 
barytes,  at  a  temperature  higher  than  25° ;  the  barytes  of  the  first 
generation  of  the  district  being  often  corroded  and  represented  by 
pseudomorphs.  L.  J.  S. 

Chrysocolla  in  Andesite-tufif.  By  Gtyula  Petho  {Fdldtani  Kdz- 
lony,  1895,  25,  236 — 237). — Amorphous  chrysocolla  occurs  as  crusts 
and  cementing  the  lapilli  in  an  andesite-tuff,  near  Guravoj,  county  of 
Arad,  Hungary;  the  colour  is  various  shades  of  green  and  blue.  In 
the  interior  are  radiated  patches  of  malachite,  indicating  that  the 
copper  was  first  deposited  in  the  tuff  as  malachite,  which  was  after- 
wards altered  to  chrysocolla.  Analysis  by  A.  Kalecsinszky  gave 
SiOz,  40-20;  CuO,  37-37  per  cent.  L.  J.  S. 

Variations  in  the  Composition  of  Apatites.  By  Adolphe 
Carnot  (Compt.  rend.,  1896,  122,  1375— 1380).— Several  specimens 
of  apatite  from  such  widely  separated  localities  as  Spain,  the  Tyrol, 
Norway,  &c.,  and  of  very  different  external  appearance,  were  found 
to  correspond  in  composition  with  the  well-known  formula  of  K,ose. 
Two  specimens  from  Canadian  localities  and  one  from  the  United 
States  were  found  to  contain  a  proportion  of  halogen  considerably 
lower  than  the  normal  amount.  These  specimens,  however,  contained 
calcium  carbonate,  and  the  carbonic  acid  therein  was  found  to  be 
equivalent  to  a  quantity  of  fluorine  just  sufficient  to  bring  the  pro- 
portion of  halogen  up  to  the  normal  amount.  It  would  seem,  there- 
fore, that  calcium  carbonate  as  well  as  calcium  chloride  can  replace 
the  calcium  fluoride.  When  heated  in  sealed  tubes  at  160°  with 
sodium  carbonate  solution,  apatite  containing  fluorine  only  was  but 
slightly  aff'ected,  but  apatite  containing  chlorine  also  was  appreciably 
altered. 

Two  transparent,  yellowish  varieties  of  apatite  from  the  Tyrol  were 
found  to  contain  a  very  low  proportion  of  halogen,  and  practically  no- 
calcium  carbonate.  The  cause  of  this  abnormal  composition  is  un- 
certain, but  it  is  noteworthy  that  these  specimens  had  no  outward 
crystalline  form,  although  they  showed  the  cleavage,  and  the  optical 
properties  of  trne  apatites.  C.  H.  B. 

An  Alpine  Nickel- bearing  Serpentine.  By  Emily  A.  Aston 
and  Thomas  George  Bonney  (Quart.  Journ.  Geol.  Soc,  1896,  52,452 — 
460). — The  rock  is  from  the  summit  of  the  Riffelhorn,  near  Zermatt ; 
microscopical  examination  shows  the  presence  of  a  colourless,  flaky,, 
serpentinous  mineral,  an  augite,  magnetite,  and  awaruite.  As  shown 
by  the  analytical  results  (I),   half  the   minerals  must  be  anhydious,. 
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•and  the  amount  of  iron  is  not  mucli  more  than  sufficient  for  tlie 
magnetite  and  awaruite.  The  amount  of  nickel  present  in  the 
awaruite  is  less  than  1  per  cent.,  and  the  remainder  replaces  calcium 
in  the  pyroxene.     Sp.  gr.  of  the  rock,  2'71. 

SiOj.        AI2O3.     AS0O3.     FesOg.      FeO.       CuO.       NiO.         CaO. 
I.  41-81       0-68       0-13       6-55       1*42       0-15       4-92       trace 
II.  40-26      3-61        —        2-58      2-69        _         _  _ 

MgO.       NasO.         HgO  (combined).     Moisture.        Total. 
I.  39-86        —  4-90  0-04  99*46 

II.  41-35      0-71  9-51  0-17        100-88 

Another  fragment  gave  Analysis  II  (mean  of  two)  ;  here  calcium 
tind  nickel  are  both  absent,  and  the  figures  are  nearer  to  those  of  an 
ordinary  serpentine,  although  the  alumina  is  somewhat  high.  The 
fulgurites,  or  lightning-tubes,  in  these  rocks  are  described  in  detail. 

L.  J.  S. 

[Analysis  of  Orthoclase  from  an  Oden-wald  Granite.]     By  C. 

€helius  {Jahrh.f.  Min.,  1896,  ii,  69—71;  from  Notizhl.  Ver.  f.  Erd- 
kunde,  Darmstadt^  1894,  [4],  15,  16 — 39). — Analysis  I  is  of  the  older 
granite  from  Oberwald,  near  Steinau ;  the  rock  contains  porphyritic 
•crystals  of  orthoclase  (Analysis  II),  and  in  the  ground  mass  there  is 
much  plagioclase  :  hornblende  is  also  present. 

SiOa.         AI2O3,        TiOg.       Fe^Os.      FeO.        CaO.       MgO. 

I.  63-86       17-87       0*03       1-24      2-88       333      0-99 

II.  69-30       14-28        —        0-42      0-28      203      0-14 

H2O. 

K2O.       NasO.       P2O5.     Chem.  comb.       Hygroscopic.        SO3.         Total. 

I.  3-56      4-10       0-65  0*84  0-17  —        99-52 

II.  9-79       2-11       0-60  0-39  007  0*33      9974 

L.  J.  S. 

The  Mode  of  Occurrence  of  Gold  in  the  Ores  [Rhyolite]  of 
the  Cripple  Creek  District.  By  Richard  Pearce  {Froc.  Colorado 
Sci.  Soc,  1894,  5  [Read  January  8,  1894],  8  pp.).— The  Cripple 
Creek  ore  is  a  rhyolite,  having  the  joints  and  cracks  lined  by  psilo- 
melane,  with  which  is  associated  the  gold  ;  pyrites  is  abundant.  In 
the  unaltered  rock,  gold  occurs  in  combination  as  telluride  (syl- 
vanite),  and  is  associated  with  fluorite  ;  but  in  the  altered,  clayey 
portions  it  occurs  free,  either  in  a  fine  state  of  division  or  as  brittle 
plates  pseudomorphous  after  sylvanite,  the  tellurium  here  being  in 
the  oxidised  form,  as  is  shown  by  the  fact  that  it  can  be  readily 
extracted  by  hydrochloric  acid.  The  ratio  of  tellurium  to  gold  in  the 
oxidised  ore  is  higher  than  that  required  for  sylvanite,  indicating 
that  other  tellurium  minerals  (possibly  native  tellurium)  must  have 
been  originally  present,  or  that  some  of  the  gold  has  been  subse- 
■quently  removed.  It  is  suggested  that  the  ore  has  originated 
by  solutions  having  impregnated  the  rock  with  pyrites  and  sylvanite. 

L.  J.  S. 
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Further  Notes  on  Cripple  Creek  Ores.  By  Richard  Pearcet 
(Proc.  Colorado  Sci.  Soc,  1894,  5,  [Read  April  5,  1894],  7  pp.).— The 
following  analyses,  by  F.  C.  Knight,  are  given  of  the  unoxidised  por- 
tion (I)  and  of  the  oxidised  portion  (II)  of  a  single  specimen  of  the 
rhyolite  which  forms  the  Cripple  Creek  ore. 

SiOg.       AI2O3.     FesOj.       Fe.  S.        SO3.      MgO.      Te.        TeO. 

I.  5670     19-35       —       4-20    475      —      037     O'lO      — 
II.  50-55     19-93     10-57      —        —      2*55     0-12      —      078 

Au.  Ag.         MnOa.      H2O.  K20,]S'a20  [diff.]. 

I.  0-041       0-022        —        0-50  [13-967] 

II.  0049         —        0-27      3-05  [12-131] 

In  the  unoxidised  portion  of  the  rock,  pyrites  and  sylvanite  are 
present ;  although  the  latter  is  not  visible,  even  with  the  aid  of  a 
lens,  its  presence  is  indicated  by  the  relative  proportions  of  gold, 
silver,  and  tellurium  shown  in  the  analysis.  In  the  oxidised  rock,  the 
pyrites  is  represented  by  a  hydrated  basic  ferric  sulphate  near  glocke- 
rite,  the  tellurium  is  present  as  oxide,  and  the  gold  is  free,  the  latter 
being  rarely  visible  as  a  soft,  brownish  deposit.  L.  J.  S. 

A  suspected   New  Mineral  from  Cripple  Creek.     By  F.  C. 

Knight  {Proc.  Colorado  Sci.  Soc,  1894,  5,  [Read  October  1,  1894], 
6  pp.)- — ^-  Pearce  has  previously  pointed  out  the  existence  of  tellu- 
rium in  an  oxidised  form  in  the  Cripple  Creek  ores  (see  preceding 
abstracts),  and  in  this  paper  it  is  shown  to  be  present  as  an  iror?. 
tellurite.  The  specimen  examined  consists  of  a  crystalline  telluride 
intimately  associated  with  a  light  brown,  brittle,  amorphous  matrix. 
Analysis  of  the  whole  gave  the  following  results. 

Sol.  in  HCl. 


H2O.        FegOa.  TeOa.  SeOj.  Ag. 

0-45        8-12         17-81         0-45         0-22 


Insol.  in  HCl. 


SiOg.  Au.  Ag.  Te.  Se.  Total. 

38-25         18-41         1-20        1472        0-32         99  95 

From  the  portion  insoluble  in  hydrochloric  acid,  the  telluride  wa» 
dissolved  by  nitric  acid,  and  the  free  gold  by  aqua  regia.  The  tellu- 
rium is  present  as  tellurous,  and  not  as  telluric,  oxide,  as  is  shown  by 
the  fact  that  no  chlorine  was  evolved,  and  no  gold  dissolved,  when 
the  material  was  treated  with  hydrochloric  acid.  Eliminating  silver 
(which  is  present  owing  to  the  solubility  of  silver  chloride  in  tellu- 
rium tetrachloride)  and  calculating  to  100,  the  portion  soluble  in 
hydrochloric  acid  gave  the  result's  under  I;  with  another  specimen ^ 
the  results  under  II  were  obtained. 


FeA- 

TeOo  +  SeOs. 

HoO. 

Total. 

I.  30-27 

68-05 

1-68 

100-00 

11.  35  44 

62-79 

1-77 

10000 
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The  first  of  these  corresponds  with  the  formula  2  (Fe203,2Te02)  +  H2O. 

The  crystalline  telluride  when  separated  from  the  matrix  gave,  on 
analysis,  the  following  results,  showing  its  identity  with  calaverite 
(compare  this  vol.,  ii,  31). 


Au.  Te.  Ag.  Total. 

40-14  56-22  3-63  100*00 


L.  J.  S. 


Analyses  of  Spherulites  and  Matrix  of  Rocks.  By  Hugh 
H.  F.  Hyndman  and  Thomas  George  Bonney  {Geol.  Mag.,  1896,  3, 
365 — 371). — Analyses  are  given  of  the  sea-green  matrix  (1)  and  of 
the  reddish  sphernlites  (II)  of  a  pyromeride  (rhyolite)  from  Boulay 
Bay,  Jersey.  Under  the  microscope,  the  matrix  shows  a  mosaic  of 
quartz  and  felspar,  with  plumes  and  granules  of  a  chloritic  mineral 
and  ferrite  ;  the  spherulites  are  not  unfrequently  traversed  by  veins 
of  chalcedonic  quartz. 

SiOa.       BijOa,  &c.    AI2O3.       FeoOg.      FeO.     CuO,  &c.     NiO.       CaO. 

I.  78-40         0-58         8-81        —        4-02      trace      0-29      0-57 

II.  73-23        0-51       11'45      4-50       —        030      trace    038 

MgO.         KaO.         NagO.         HjO.  Total. 

I.  0-20        2-62        3-06         1-53         100-08 

II.  0  02        2-77        5-14        081  9911 

The  matrix  therefore  contains  more  quartz  and  more  orthoclase, 
relatively  to  albite,  than  the  spherulites  ;  analyses  of  the  matrix 
and  spherulites  of  an  artificial  glass,  however,  show  these  relations 
reversed.  L.  J.  S. 

The  Costilla  Meteorite.  By  Richard  C.  Hills  (Froc,  Colorado 
Sci.  Soc,  1895,  5,  [Read  January  7,  1895],  2  pp.). — This  meteorite, 
which  weighs  about  78  lbs.,  was  found  in  August,  1881,  on  the  north 
slope  of  Costilla  Peak,  about  six  miles  south  of  the  boundary  line 
between  Colorado  and  New  Mexico.  The  etched  surface  shows  bands 
of  kamacite  and  taeaite  parallel  to  the  octahedral  cleavage.  A  little 
troilite,  schreibersite,  and  a  substance  like  graphite  are  present.  An 
analysis  by  L.  G.  Eakins  gave 


Fe. 

Ni. 

Co. 

P. 

S. 

Total. 

91-65 

7-71 

0-44 

0-10 

0-26 

100-16 
L.  J. 

s. 

Meteorite  of  Lesves.  By  Alphonse  F.  Renard  (Bull.  Acad.  Belg., 
1896,  [3],  31,  654— 663).— A  meteorite  weighing  nearly  2  kilos,  fell 
at  Lesves  in  Belgium  on  April  13th,  1896,  burying  itself  40  cm.  in  the 
ground.     Analysis  by  Stober  gave 


SiOj. 
39-46 

AI2O3. 
3-33 

CrsOg. 
1-02 

FeO. 

15-82 

CaO. 
1-54 

MgO. 
22-75 

K2O. 

009 

NaaO. 

1-05 

Fe. 
12-36 

Ni. 
1-37 

Co. 
Oil 

S. 
2-25 

Total. 
101-15 

Sp.  gr. 
3-575 
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The  mineralogical  composition  is  given  as 

Olivine  Bronzite  Nickel-  and     Troilite. 

<FeoSi04  +  2iTVIg2Si04).    (FeSiOs  +  SMgSiOg).    cobalt-iron.       (FeS).         Chromite. 

45-88  22-33  9-91  6-18  1-51 

Maskelynite  and  a  monosjmmetric  pyroxene  are  also  probably 
present. 

The  structure  is  chondritic,  and  both  the  crystals  and  the  chon- 
drules  of  olivine  and  bronzite  contain  glassy  and  other  enclosures. 
Under  the  microscope,  the  olivine  shows  undulose  extinction  and  a 
fragmentary  structure  similar  to  morter- structure  ;  it  is,  therefore, 
■considered  that  the  paste  of  the  meteorite  is  a  product  of  cataclastic 
action.     In  the  crust  three  zones  can  be  distinguished.         L.  J.  S. 

Acid  Spring  near  Rome  (Ponte  MoUe).  By  Gr.  Feliciani 
{Gazzetta,  1896,  26,  i,  281— 289).— The  author  has  examined  the 
water  from  an  acid  spring  situated  several  kilometres  from  the  Porta 
del  Popola,  Rome,  and  at  the  right  of  the  Via  Flaminia  ;  the  water  is 
reputed  to  have  a  therapeutic  value,  and  was  analysed  by  Morichini 
in  1820,  and  by  Commaille  and  Lambert  in  1859.  The  middle  one  of 
the  three  sources  enjoys  the  greatest  reputation,  and  was,  therefore, 
most  fully  examined. 

In  January,  1895,  the  water  issued  at  14*6°,  the  atmospheric  tem- 
perature being  10°,  and  had  the  sp.  gr.  at  14-6°/0°  of  1*00216.  One 
litre  at  0°  and  760  mm.  contained  356-30  c.c.  of  free  carbonic 
anhydride,  2"  10  c.c.  of  oxygen,  23*40  c.c.  of  nitrogen,  and  the  follow- 
ing quantities  of  various  salts  in  grams. 

NaCl.  KCl.  LiCl.  MgClg.  KNO3.  Na<jB407. 

0-2669        0-1989        00115        0-1546        0-0476        0-0190 

NaHCOg.      CaHaCaOg.        CaS04.  SiOa- 

0-6454        0-8411         0*1463        00310 

The  water  also  contains  traces  of  iron,  magnesium,  aluminium,  and 
iodine. 

This  spring  thus  affords  the  best  natural  lithia  water  to  be  found 
in  Italy.  W.  J.  P. 

Water  from  the  Chalybeate  Spring  of  6vari.  By  Sigtsmund 
Neumann  (Foldtani  Kozlony,  1895,  25,  268  ;  from  Math  es  term,  tud, 
Brtesito,  1892,  10,  137 — 138). —  Water  from  a  chalybeate  spring  near 
(3vari  (near  Szathmar,  Hungary),  contained  in  parts  per  1000: 
CaS04,  010431;  CaCHCOa)^,  045935;  re(HC03)2,  0-14098; 
Mn(HC03)2,  0-00239;  MgCHCOa)^,  0-22059;  NaHCOa,  0-18014; 
NaCl,  0-04973;  KCl,  0-01343  ;  lithium,  trace ;  SiO^,  0-03170;  humic 
acids,  001660;  total  solids,  1-21922;  free  CO2,  0-14216. 

L.  J.  S. 

Water  of  the  Kaw  River  and  its  Tributaries.  By  Edgar  H.  S. 
Bailey  and  Edward  C.  Franklin  {Kansas  TJniv.  Quart.,  1894,  3,  91 — 
102). — Analyses  are  given  of  the  water  taken  from  the  Kaw  or  Kansas 
River  at   different  points,  and  also  of  the  waters  of  its  tributaries. 
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The  waters  of  tlie  tributaries  show  considerable  differences  amongst 
themselves ;  for  example,  the  Saline  River  contains  232'30  parts  of 
total  solids  in  100,000,  whilst  the  Delaware  River  contains  only  39"56 
parts ;  the  Kaw  River  contains  11  parts  of  total  solids  in  100,000. 
The  organic  matter  in  these  waters  is  relatively  high,  and  has  been 
derived  from  the  rich  prairie  soils.  L.  J.  S. 


Physiological    Chemistry. 


Importance    of  Digested   Crude    Fibre    as    Food.      By   P. 

HoLDEFLEiss  {Bied.  Cenir.,  1896,  25,^372—379;  from  Ber.  phys.  Lab. 
landw.  Inst.  Univ.  Halle,  Heft  12,  52). — The  results  of  direct  experi- 
ments showed  that  crude  fibre  is  digested  in  the  rumen,  and  espe- 
cially in  the  caecum,  but  not  in  the  abomasum.  The  crude  fibre  is 
partly  dissolved  by  fermentation,  and  is  partly  converted  into  more 
readily  soluble  intermediate  products,  resembling  amyloid. 

In  order  to  ascertain  the  food  value  of  digested  crude  fibre,  experi- 
ments were  made  in  which  a  sheep  was  fed,  first  with  hay  alone,  next 
with  half  the  amount  of  hay  together  with  earth-nut  cake,  potato 
starch,  sugar,  and  salt ;  in  the  third  period,  crude  fibre  was  substi- 
tuted for  starch,  whilst  in  the  fourth  period,  the  sheep  had  the  same 
food  as  before,  except  starch  and  crude  fibre.  A  control  experiment 
was  made  with  a  second  sheep.  From  the  amounts  of  food  consti- 
tuents actually  consumed,  and  from  the  amounts  and  composition 
of  the  excrement,  it  is  concluded  that,  as  compared  with  that  of 
nitrogen- free  extract,  the  food  value  of  crude  fibre  is,  on  the  average, 
as  80 :  100.  N.  H.  J.  M. 

Fermentative  Processes  in  the  Organs.  By  Cesare  Biondi 
{Virchmv'sArchivy  1896,  144,  373— 400).— E.  Salkowski  has  described 
a  phenomenon  which  occurs  in  the  organs  after  death,  and  which  is 
not  putrefaction.  He  believes  it  to  be  due  to  the  action  of  an 
enzyme,  and  terms  it  "  autodigestion."  The  most  marked  action  is 
the  formation  of  amido-acids  and  substances  of  the  xanthine  group. 
Neumeister  considers  that  the  action  is  simply  due  to  trypsin. 

The  present  research  was  carried  out  with  calves'  livers,  and  putre- 
faction was  prevented  by  chloroform  water,  or  sodium  fluoride  ;  the 
former  reagent  appears  to  be  the  most  efficacious  for  the  purpose. 
Salkowski's  observations  are  confirmed.  The  enzyme,  however,  is 
not  trypsin,  for  the  following  principal  reasons  :  (1)  in  autodigestion, 
xanthine. like  substances  are  formed;  in  tryptic  digestion,  these  are 
present  in  a  "  latent  "  condition.  (2)  Autodigestion  is  not  inhibited 
by  an  acid  medium.  (3)  Tryptophan,  the  substance  which  reacts 
with  bromine  water,  is  a  product  of  tryptic,  but  not  of  auto-digesiion. 

W.  D.  H. 

Theory  of  Lymph- Formation.  By  Wilhelm  Coknstein 
(Pfliiger's   Archiv,    1896,     63,    587— 612).— This    paper    is    largely 
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polemical,  criticisms  being  directed  chiefly  against  Mendel  (this  vol., 
ii,  315).  The  author  still  holds  that  diffusion  and  filtration  will 
explain  lymph-formation  :  and  although  he  admits  that  physical  and 
chemical  changes  in  the  protoplasm  of  the  endothelial  cells  will 
influence  the  formation  of  lymph,  he  still  regards  the  secretion 
theory  as  unproved  and  unnecessary.  W.  D.  H. 

Formation  of  Sugar  by  the  Liver.  By  Max  Mosse  {P fingers 
ArcMv,  1896,  63,  613 — 621). — Seegen  found,  in  opposition  to  Pavy, 
that  the  blood  of  the  hepatic  vein  is  much  richer  in  sugar  than  that 
of  the  portal.  Cavazzani  (Pflilgers  Archiv,  57,  181 ;  Centralhl.  f. 
Physiol.,  8,  Xo.  2)  has  shown  that  this  might  be  due  to  stimulation 
of  the  sympathetic  nerves,  causing  an  increased  decomposition  of 
the  hepatic  glycogen.  Other  factors  which  tend  to  vitiate  results 
are  the  influence  of  anaesthetics,  the  production  of  muscular 
struggling  if  no  anassthetics  are  given,  and  faulty  methods  of  esti- 
mating sugar. 

Accordingly  in  the  present  research  the  blood  from  'the  hepatic 
vein  was  collected  by  catheterisation  through  the  jugular  vein ;  the 
abdominal  cavity  was  not  opened  at  all,  and  arterial  blood  collected 
from  the  crural  artery  was  used  as  the  blood  with  which  to  com- 
pare the  hepatic  blood ;  the  animals  (dogs  and  sheep)  had  fasted 
for  24  hours  before  the  operation ;  during  the  operation  they  were 
lightly  morphinised. 

In  each  experiment  two  portions  of  each  kind  of  blood  were  col- 
lected :  an  interval  of  10  minutes  occurred  between  the  collection  of 
the  samples;  the  second  sample  always  showed  an  increased  per- 
centage of  sugar.  Coagulation  of  the  blood  was  prevented  by 
ammonium  oxalate,  prote'id  was  removed  by  the  addition  of  meta- 
phosphoric  acid,  and  the  sugar  was  estimated  by  Allihn's  method. 
The  mean  of  seven  experiments  gives  : 

Arterial  blood  contains  0*093  gram  of  sugar  per  100  c.c. 

Hepatic  venous  blood  contains  0107,  or  a  plus  of  0*014  per  cent. ; 
this  figure  is  much  smaller  than  Seegen's,  but  is,  nevertheless,  in 
favour  of  the  glycogenic  function  of  the  liver,  as  taught  by  Bernard. 
The  question  as  to  whether  sugar  is  the  principal,  or  only,  source 
of  energy  in  the  organism  is  not  discussed.  W.  D.  H. 

Paralytic  Intestinal  Juice,  ^y  Lafavette  B.  Mendel  (Pfluger's 
Archivy  1896,  63,  425 — 439). — The  so-called  paralytic  intestinal 
juice  is  the  secretion  that  occurs  in  the  intestine  after  section  of 
its  nerves.  The  present  experiments  show  that  it  is,  nevertheless,  a 
true  secretion,  and  not,  as  some  assume,  a  transudation  from  the 
blood.  Its  composition,  especially  as  regards  its  alkalinity  and 
percentage  of  chlorine,  is  similar  to  that  of  the  normal  juice  as 
obtained  by  a  fistula.  Its  small  percentage  of  prote'id  is  against  the 
transudation  theory.  Its  action  on  food-stuffs  is  like  that  of  the 
normal  juice;  histological  examination  of  the  mucous  membrane 
shows  no  deviation  from  the  normal.  W.  D.  H. 

VOL.  Lxx.  ii.  44 
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Alterations  in  the  Blood  in  Anaemia.  By  Sophie  von  Morac- 
ZEWSKA  (Virchow's  ArcJdv,  1896,  144,  127 — 158). — In  pernicions 
antemia,  there  is  a  great  diminution  of  the  alkalinity  of  the  blood  ; 
this  fluid  Las  a  high  specific  gravity,  a  small  number  of  corpuscles  — 
tlie  red  corpuscles  are  rich  in  pigment — and  the  blood  has  its  total 
nitrogen  increased.  In  chlorosis,  the  blood  has  a  low  alkalinity  and 
a  high  specific  gravity  ;  the  majority  of  red  corpuscles  are  deficient 
in  haemoglobin. 

In  carcinoma,  the  blood  has  a  high  alkalinity,  and  a  low  specific 
gravity ;  the  total  dry  residue  is  small,  and  the  majority  of  red  cor- 
puscles are  but  feebly  pigmented.  W.  D.  H. 

Excretion  of  Ammonia  in  Disease.  By  Theodor  Rumpk 
(Vtrchow's  Archiv,  1896,  144,  563— 568).— Polemical.  The  author 
maintains  the  correctness  of  his  views  against  those  of  Hallervorden 
(compare  this  vol.,  ii,  379).  W.  D.  H. 

Action  of  the  Kidney  in  the  Light  of  the  Theory  of 
Osmotic  Pressure.  By  Gustav  Tammann  (Zeit.  physikal.  Chem., 
1896,  20,  180 — 197). — The  osmotic  pressures  of  the  various  sub- 
stances which  arc  dissolved  in  the  blood  were  estimated,  and  the 
author  then  considers  the  probable  filtration  action  in  the  glomeruli. 
The  view  that  in  the  glomerulus  water  alone  is  filtered  off  must  be 
abandoned,  since  this  would  necessitate  a  blood  pressure  of  over 
7'7  atmos.,  whilst  the  actual  difference  of  pressure  between  the  blood 
in  the  looped  veins  and  the  liquid  in  the  glomerulus  capsule  is 
probably  only  about  20  mm.  The  author  considers  it,  therefore, 
most  probable  that  all  the  soluble  salts,  &c.,  of  the  blood  are  filtered  off", 
with  the  exception  of  albumin.  The  glomerulus  filtrate  is  not,  how- 
ever, urine,  and  for  its  conversion  requires  a  concentration  of  many 
salts,  and  especially  of  urea.  This  cannot  be  due  to  absorption  of 
water  by  the  blood,  but  how,  and  in  what  portions  of  the  tubules, 
the  changes  take  plaoe,  the  author  has  not  determined. 

L.  M.  J. 
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Cell- wall  of  Cotyledons  of  Lupinus  luteus  and  Lupinus 
angustifolins.  By  Eknst  Schulze  (Zeits.  Physiol  Chem.,  1896,  21, 
392 — 411). — The  conclusions  of  Elfert  (Bibliotheca  hotanica,  1894), 
Nadelmann  {Ber.  d.  Bot.  Gesel,  1889,  248),  and  Tschirch  (Pflanzen- 
anatomie,  1,  453)  are  not  in  accordance  with  the  observations  of 
E.  Steiger  and  the  author  (Abstr.,  1887,  440;  1889,  643,  &c.),  who 
have  shown  that  the  cell-wall  of  the  cotyledons  of  Lupinus  hdeus 
and  L.  angustifolius  contains  a  considerable  proportion  of  a  substance 
whose  properties  are  quite  distinct  from  those  of  ordinary  cellulose, 
and  to  which  they  allude  as  paragalactan.  Unlike  cellulose,  it  dis- 
solves readily  in  1  per  cent,  hydrochloric  or  sulphuric  acid,  and,  on 
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hydrolysis,  yields  galactose  and  a  pentose  (probably  arabinose),  and 
no  glucose  ;  further,  when  oxidised  by  nitric  acid,  it  gives  mucic  acid. 
These  facts  afford  a  basis  for  its  approximate  quantitative  determina- 
tion. 

A  definite  number  of  shelled  seeds  of  L.  luteus  or  L.  angustifoUus 
were  weighed,  powdered,  and  extracted  with  water,  dilute  soda, 
alcohol,  and  ether,  and  the  residual,  insoluble,  non-nitrogenous  "  para- 
galactan  residue  "  dried  and  weighed  ;  the  latter  was  then  hydrolysed 
by  dilute  sulphuric  acid,  and  the  glucose  contained  in  aliquot  portions 
of  the  solution  was  determined,  a  second  portion  being  freed  from 
sulphuric  acid  by  means  of  barium  carbonate,  filtered,  and  evaporated, 
oxidised  with  nitric  acid,  and  the  mucic  acid  thus  formed,  collected  and 
weighed.  The  cotyledons  of  embryos,  of  two  or  three  weeks'  growth, 
were  then  treated  in  a  similar  manner,  and  the  results  compared. 

In  the  case  of  L.  angustifoUus,  it  was  found  that  whilst  the  cotyle- 
dons of  two-week-old  seedlings  yielded  one-tenth  of  the  quantity  of 
glucose  and  one-twelfth  of  the  amount  of  mucic  acid  afforded  by  the 
corresponding  number  of  seeds,  the  cotyledons  of  three- week-old 
plants  showed  no  farther  reduction  in  the  amount  of  mucic  acid 
obtainable,  although  the  yield  of  glucose  had  considerably  diminished. 
Estimations  of  the  total  insoluble  non-nitrogenous  matter  showed 
that  three- week-old  cotyledons  contained  only  about  one-fourth  of 
the  amount  present  in  the  corresponding  number  of  seeds.  Similar 
results  were  obtained  in  the  case  of  L.  luteus. 

From  the  abov^  data  it  is  clear  that  the  portion  of  the  "  para- 
galactan  residue"  w^hich  gives  mucic  acid,  diminished  much  more 
rapidly  than  that  affording  glucose,  and  that  the  diminution  in  the 
former  is  at  an  end  in  two  weeks*  time.  This  behaviour  is  in  accord- 
ance with  the  belief,  already  expressed  by  the  author,  that  the  para- 
galactan  is  not  a  simple  substance,  but  is  made  up  of  a  galactan 
and  an  araban,  the  former  being  more  rapidly  utilised  than  the 
latter.  The  results  afford  conclusive  evidence  against  the  views  of 
Elfert,  Nadelmann,  and  Tschirch. 

The  author  has  compared  the  amount?s  of  ordinary  cellulose  in 
the  seed  of  L.  angustifoUus ,  and  in  the  cotyledons  after  2|-  weeks' 
growth,  and  has  found  them  approximately  equal.  It  is  obvious, 
therefore,  that  the  true  cellulose  is  not  absorbed  in  the  initial 
stages  of  germination.  A.  L. 

Decomposition  and  Assimilation  of  the  Nitrogen  Com- 
pounds of  Stable  Manure.  By  Stef.  Jextys  {Bled.  Centr.,  1896,  25, 
419;  from  Bull.  Acad.  Sciences  Cracovie,  1898,  345  ;  compare  Abstr., 
1894,  ii,  110). — In  foeces,  there  may  be  a  rather  considerable  loss  of 
nitrogen  when  decomposing  under  conditions  of  abundant  aeration, 
without  evolution  of  free  nitrogen.  Elimination  of  free  nitrogen  is 
independent  of  nitrification,  and  does  not  take  place  when  solid 
excrement  decomposes  in  absence  of  air.  Loss  of  ammonia  from 
decomposing  faeces  is  very  slight  in  presence  of  oxygen,  and  in- 
creased temperature  and  the  presence  of  lime  are  then  without 
effect ;  in  absence  of  oxygen,  there  is  abundant  production  of  am- 
monia.    In  presence  of  urine,  there  is   no  increased  production  of 

44—2 


(320  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ammonia  from  fseces  ;  and  the  urine-ammonia  is  partly  fixed  by  the 
products  of  the  decomposing  faeces,  a  portion  of  the  ammonia  so  fixed 
being  converted  by  microbes  into  stable  compounds.  Fresh  horse 
dung  supplies  very  little  nitrogen  to  plants  when  buried  in  well 
aerated  soil ;  but  it  remains  to  be  seen  how  much  the  availability  of 
the  nitrogen  of  faeces  can  be  increased  by  excluding  oxygen.  The 
assimilability  of  the  nitrogen  of  dung  which  is  kept  in  heaps  is  con- 
siderably diminished,  as  the  available  urine-nitrogen  becomes  converted 
into  forms  which  are  decomposed  with  difficulty,  whilst  the  nitrogen  of 
the  faeces  does  not  become  more  soluble.  N.  H.  J.  M. 

Methods  of  determining  the  Availability  of  Organic  Nitrogen 
in  Fertilizers.  By  Samuel  W.  Johnson  and  Edward  H.  Jenkins  (A?m. 
Rep.  Conn.  Agric.  Exper.  Stat.,  1894,  No.  18,  73 — 112  ;  compare  ibid., 
1885, 115 ;  1886,  80  ;  1893,  218).— A  number  of  pot  experiments  were 
made  in  which  maize  was  grown  inartificial  soil  (anthracite  ashes  and 
peat),  supplied  with  the  necessary  minerals  and  with  different  amounts 
of  nitrogen  in  the  form  of  sodium  nitrate,  dried  blood,  fish,  tankage, 
gi'ound  horn,  cotton  seed  and  linseed  meals,  castor  pomace,  and  raw, 
roasted,  and  steamed  leather.  Soil  extract  was  added  to  several  pots 
with  the  view  of  supplying  nitrifying  organisms.  The  amount  of 
produce  and  of  nitrogen  contained  in  it  were  determined.  With 
regard  to  the  effect  of  inoculation,  the  results  indicate  that,  whether 
nitrification  is  essential  or  not  to  the  utilisation  of  organic  nitrogen, 
artificial  inoculation  was  unnecessary  under  the  conditions  of  the 
experiments.  Comparing  the  availability  of  the  nitrogen  of  the 
different  manures  used,  and  taking  sodium  nitrate  as  100,  the  follow- 
ing numbers  show  the  relative  availability  of  nitrogen  in  the  sub- 
stances named  :  castor  pomace  (B)  =  85 ;  linseed  meal  =  80  ;  blood 
=  77 ;  cotton  seed  meal  =  76 ;  castor  pomace  (A)  =  74 ;  horn  and 
hoof  =  72 ;  dry  fish  =  70 ;  and  tankage  =  68  per  cent.  Finely 
powdered,  raw  leather  was  absolutely  inert,  and  steamed  and  roasted 
leather  was  almost  worthless.  The  nitrogen  of  leather  which  had  been 
heated  with  sulphuric  acid  seemed  tobe  as  available  as  thatof  dried  fish. 

The  solubility  of  the  nitrogen  of  the  same  substances  in  pepsin 
solution  was  next  determined.  When  the  results  are  multiplied  by 
0826  (which  makes  the  figure  obtained  with  dried  blood  the  same  as 
the  figure  obtained  for  the  same  substance  in  the  vegetation  experi- 
ments), the  two  sets  of  results  agree  fairly  in  most  cases,  so  that  the 
solubility  of  the  nitrogen  of  these  substances  in  pepsin  solution  is  a 
fairly  good  indication  of  the  relative  availability  of  the  nitrogen  for 
the  maize  plant  under  the  conditions  of  the  experiments.  With  horn 
and  hoof,  steamed  leather,  and  dissolved  leather,  the  two  sets  of 
results  were,  however,  totally  different. 

Finally,  the  amount  of  nitrogen  rendered  soluble  during  putrefac- 
tion (two  and  four  weeks)  was  determined,  but  the  results  showed  no 
satisfactory  agreement,  either  with  those  obtained  by  the  pot  experi- 
ments or  by  solubility  in  pepsin  solution.  N.  H.  J.  M. 

Action  of  Vegetable  Acids  on  Insoluble  Phosphates  in  pre- 
sence of  Nitrates.     By  Gustav  Loges  (Bied.  Centr.,  1896,  25,  306— 
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"S(j7 ;  from  Verliandl.  Ges.  Deut.  Nattirforsch.,  1896,  84). — When  basic 
slag  (2  grams)  is  treated  with  2  per  cent,  hydrogen  potassium  oxalate 
solution  (250  c.c.)  for  48  hours,  27 — 47  per  cent,  of  the  total  phos- 
phoric acid  is  dissolved.  Crude  phosphates  similarly  treated  give  up 
40 — 98  per  cent,  of  the  total  phosphates.  In  presence  of  potassiam 
nitrate  (0  08 — 0*16  per  cent.),  the  solubility  of  the  phosphoric  acid 
of  basic  slag  is  much  increased  (as  much  as  from  28  to  68  per  cent.), 
whilst  with  crude  phosphates  this  is  not  the  case.  In  basic  slag,  the 
particles  of  phosphate  are  encased  in  a  strongly  basic,  calcareous 
substance,  which  is  rendered  insoluble  by  oxalic  acid,  and  so  protects 
the  phosphate  from  the  action  of  the  acid.  When  a  nitrate  is 
present,  nitric  acid  is  liberated  by  the  oxalic  acid,  and  the  calcium 
oxalate  dissolved  as  nitrate.  The  same  amount  of  nitric  acid  is 
alternately  liberated  and  combined  with  lime,  and  the  oxalic  acid 
is  thus  enabled  to  reach  the  phosphate.  Since  in  crude  phosphates 
the  calcareous  covering  does  not  exist,  the  presence  of  nitrate  is 
without  effect.  Nitrate  has  also  no  effect  when  citric  and  tartaric 
acids  are  used  as  solvents  for  phosphoric  acid.  N.  H.  J.  M. 
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A  Compensation  Method  in  Gasometry.  By  Carl  vox  Than 
{Zeit.  physikal  Chem.,  1896,  20,  307— 320).— The  author  describes  a 
form  of  eudiometer  in  which  the  corrections  for  temperature  and 
pressure  are  eliminated.  The  principle  of  the  method  is  the  use  of 
a  similar  tube  containing  a  definite  quantity  of  nitrogen  which  can 
be  brought  to  either  of  four  volumes,  equal  respectively  to  1*25, 
1*428,  2  0,  and  5'0  times  the  normal  volume.  Arrangements  are 
described  for  bringing  the  two  tubes  to  the  desired  positions,  so  that 
the  level  of  the  mercury  is  the  same  in  both,  and  corresponds  with 
one  of  the  observation  marks  in  the  compensation  tube.  Experi- 
ments are  recorded  indicating  the  accuracy  of  the  instrument. 

L.  M.  J. 

Volumetric  Estimation  of  Hydrofluoric  acid.  By  Karl  F. 
Stahl  (J.  Amer.  Chem.  Soc,  1896,  18,  415— 425).— The  strength  of 
the  commercial  acid,  if  fairly  pure,  may  be  conveniently  taken  by 
means  of  a  hydrometer  made  of  platinum,  but  the  following  method 
is  preferable. 

Total  acidity.  Two  grams  of  the  sample  is  added  to  a  measured 
volume  of  normal  soda,  allowing  the  liquid  to  remain  faintly  acid ; 
after  adding  phenolphthale'in  and  warming  to  50°,  the  titration  is 
completed. 

Rydrojiuosilicic  acid.  Two  grams  is  diluted  in  a  platinum  dish  with 
5  c.c.  of  water,  and  partially  neutralised  with  potassium  carbonate, 
employing  0*05  gram  for  each  c.c.  of  normal  soda  used  in  taking 
the  total   acidity ;    alcohol  is  now  slowly  added  until  the  mixture 
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contains  50  per  cent,  of  it,  and  the  whole  is  left  for  some  time 
before  the  precipitate  of  potassium  silicoflaoride  is  collected;  after 
washing  it  with  50  per  cent,  alcohol,  the  precipitate  is  put  into 
a  platinum  dish,  mixed  with  25  c.c.  of  water,  and  titrated  with 
normal  soda.  1  mol.  of  potassium  silicofluoride  requires  for  neutral- 
isation 4  mols.  of  sodium  hydroxide  ;  every  6  mols.  of  the  latter 
correspond  with  1  mol.  of  hydrofluosilicic  acid. 

Sulphuric  acid.  Four  grams  of  the  sample  is  evaporated  in  a 
platinum  dish  on  the  water  bath  until  no  more  acid  fumes  are  given 
off.  The  residue  is  then  diluted  with  water  and  titrated  with  normal 
soda.  L.  DE  K. 

Estimation  of  Sulphur  in  Pyrites.  By  Thomas  S.  Gladding 
(/.  Amer.  Chem.  Soc,  1896,  18,  446 — 449). — A  controversy  with 
Lunge  (Abstr.,  1895,  ii,  411).  The  author  again  points  out  that  if 
barium  chloride  is  added  all  at  once  to  a  solution  of  a  sulphate,  the 
precipitated  barium  sulphate  is  strongly  contaminated  with  the 
chloride.  If,  however,  the  barium  solution  is  added  drop  by  drop  to 
the  boiling  solution  and  excess  be  avoided,  the  barium  sulphate  will 
be  practically  pure.  L.  de  K. 

Detection  of  Nitrites  by  means  of  Cuprous  Salts.  By  Paul 
Sabatier  (CompL  rend.,  1896,  122,  1417— 1419).— When  a  small 
quantity  of  a  nitrite  is  dissolved  in  concentrated  sulphuric  acid,  and 
a  few  particles  of  cuprous  oxide  are  added,  a  very  intense  violet- 
purple  coloration  is  produced.  All  cuprous  salts  produce  the  same 
result,  although  in  the  case  of  the  dry  chloride  the  coloured  product 
forms  slowly.  With  cuprous  iodide,  the  iodine  is  liberated,  but  can 
be  removed  by  means  of  chloroform,  in  which  the  purple  compound 
is  insoluble.  Finely  divided  reduced  copper  dissolves  in  the  sulphuric 
acid  solution  of  the  nitrite,  giving  the  violet  coloration ;  cupric  salts 
show  no  similar  reaction,  nor  do  salts  of  many  other  metals. 

The  violet-purple  solution  loses  its  colour  slowly,  even  in  sealed 
tubes  out  of  contact  with  air ;  the  change  is  accelerated  by  heat,  and 
takes  place  immediately  if  the  liquid  is  agitated  with  air  or  if 
oxidising  agents  are  added.  Water,  or  sulphuric  acid  mixed  with 
one-fifth  its  volume  of  water,  also  destroys  the  violet  compound. 

In  order  to  apply  this  I'eaction  to  the  detection  of  nitrites,  a  very 
small  drop  of  the  liquid  is  mixed  on  a  porcelain  plate  with  a  drop  of 
concentrated  sulphuric  acid,  and  a  few  particles  of  cuprous  oxide  are 
added.     It  is  not  so  sensitive  as  the  metaphenylenediamine  reaction. 

C.  H.  B. 

A  Modified  Ammonium  Molybdate  Solution.  By  A.  L. 
WiNTOX  (/.  Amer.  Chem.  Soc,  1896,  18,  444 — 445). — One  thousand 
grams  of  molybdic  acid  is  dissolved  in  4160  c.c.  of  a  mixture  of 
1  part  of  ammonia  (sp.  gr.  0'90)  and  2  parts  of  water.  5300  grams 
of  ammonium  nitrate  is  dissolved  in  a  mixture  of  6250  c.c.  of  nitric 
acid  (sp.  gr.  1*4)  and  3090  c.c.  of  water,  and  the  molybdate  solution 
is  added  to  it  slowly  with  constant  stirring.  After  a  few  days,  the 
clear  liquid  is  poured  off  for  use. 

This  solution  differs  from  Fresenius's  solution  in  that  it  contains 
in  50  c.c.  an  extra    15  grams  of   ammonium  nitrate.     The  author 
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claims  that  the  new  solution  causes  a  more  rapid  and  complete 
formation  of  the  yellow  phosphoric  acid  precipitate.  L.  de  K. 

A  Simple  Method  for  determining  the  Neutrality  of  the 
Ammonium  Citrate  Solution  used  in  the  Analysis  of  Fertilisers. 

By  Nathaniel  W.  Lord  (/.  Amer.  Chem.  Soc,  1896,  18,  456 — 457). 
— Pure  litmus  solution  is  added  to  200  c.e.  of  distilled  water  until 
this  is  faintly  coloured.  Half  of  this  is  then  diluted  with  its  own 
volume  of  water;  three  clear  50  c.c.  Nessler  tubes  are  taken,  and  two 
are  filled  with  the  diluted  liquid,  and  the  third  to  the  same  depth 
with  the  stronger  solution.  To  one  of  the  two  first,  a  drop  of  dilute 
sulphuric  acid  is  added,  and  to  the  other,  a  drop  of  ammonia.  These 
tubes  are  set  one  in  front  of  the  other,  so  that  the  light  passes 
through  both,  thus  giving  a  strictly  neutral  purple  colour.  To  the 
liquid  in  the  third  tube  is  now  added  5  c.c.  of  the  citrate  solution  to 
be  tested,  and  the  colour  is  then  compared  with  the  colour  shown  by 
the  doubled  tubes.  The  slightest  acidity  or  alkalinity  is  then  at 
once  noticed,  and  the  amount  of  either  acid  or  alkali  necessary  to 
make  it  neutral  may  be  rapidly  ascertained.  L.  Dhi  K. 

Separation  of  the  Insoluble  Phosphoric  acid  derived  from 
Bone  Phosphate  from  that  derived  from  Mineral  Phosphate. 
By  A.  P.  Bryant  (/.  Amer.  Chem.  Soc,  1896,  18,  491— 498).— As  the 
value  of  the  phosphate  insoluble  in  ammonium  citrate  is  not  the  same 
in  these  two  classes  of  phosphates,  a  method  for  separating  and 
estimating  them  is  desirable.  The  following  separating  solution  is 
required  : — 75  grams  of  potassium  iodide  and  100  grams  of  mercuric 
iodide  is  dissolved  in  350  c.c.  of  water  and  evaporated  to  a  sp.  gr, 
of  2'26.     The  liquid  should  be  kept  in  a  wash  bottle. 

The  special  apparatus  required  consists  (1)  of  a  separating  tube, 
made  of  two  tubes  about  13  mm.  internal  diameter,  one  being 
70  mm.  in  length,  closed  at  one  end,  the  other  200  mm.  long,  and 
open  at  both  ends,  and  connected  by  a  short  piece  of  stout  rubber 
tubing,  sufficiently  long  to  allow  of  the  lower  closed  tube  or  "  bucket  " 
being  separated  by  a  screw  pinch-cock  from  the  upper  portion. 
(2)  An  extraction  tube,  25  mm.  internal  diameter,  slightly  con- 
tracted at  one  end,  which  has  a  rim,  over  which  filter  paper  and 
cheese  cloth  can  be  tied. 

In  carrying  out  the  separation,  2  grams  of  the  sample  is  transferred 
to  the  extraction  tube,  and  washed  with  100 — 225  c.c.  of  hot  water. 
After  thoroughly  drying,  it  is  most  carefully  removed  and  transferred 
to  the  separating  tube  ;  15 — 20  c.c.  of  the  separating  solution  is  then 
poured  into  the  tube,  thoroughly  shaken,  and  the  sides  washed  down 
with  a  jet  of  the  solution.  After  five  minutes,  the  lower  part  of  the 
tube  is  tapped  smartly  with  the  finger  to  release  any  light  portion 
carried  down  with  the  heavy,  and  the  matter  on  the  top  is  stirred  up 
with  a  jet  of  solution.  Alter  the  solution  has  cleared,  the  rubber 
tube  is  clamped,  and  a  beaker  is  placed  under  the  "bucket,"  which  is 
then  carefully  removed,  the  fingers  being  protected  by  india-rubber 
finger  tips.  The  solution  in  it  containing  the  mineral  phosphate  is 
filtered  into  the  supply  flask,  the  first  washings  being  again  evapo- 
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rated  to  a  sp.  gr.  of  226,  and  tbe  insoluble  phosphoric  acid  is  treated 
in  the  usual  way.  The  light  portion  from  the  upper  tube  is  treated  in 
a  similar  manner.  If  desired,  the  heavy  and  light  portions  can  be 
treated  as  for  total  phosphoric  acid,  thus  determining  all  the  phos- 
phoric acid  derived  from  inorganic  and  organic  sources,  except  that 
soluble  in  water.  L.  de  K. 

Rapid  Estimation  of  Carbonic  Anhydride  in  the  Atmo- 
sphere, &c.  By  Henriet  (Gompt.  rend,  1896,  123,  125—127).— 
The  method  described  makes  use  of  the  fact  that  a  solution  of 
normal  potassium  carbonate,  coloured  by  a  drop  of  phenolphthalein, 
becomes  colourless  on  the  addition  of  sulphuric  acid,  the  instant  the 
first  trace  of  carbonic  acid  is  set  free  after  the  neutral  carbonate  has 
become  converted  into  the  bicarbonate.  The  carbonic  anhydride  in  a 
given  volume  of  air  is  absorbed  by  potash  and  the  liquid  titrated,  an 
equal  volume  of  the  original  potash  solution  is  also  titrated,  and  the 
difference  between  the  titrations  multiplied  by  two  gives  the  amount 
of  carbonic  anhydride  absorbed.  It  is  obvious  that  the  amount  of 
carbonate  in  the  original  potash  need  not  be  taken  into  account. 

The  apparatus  suggested  consists  of  a  flask  of  about  6  litres 
capacity,  fitted  with  a  caoutchouc  cork,  through  which  pass  a  dropping 
funnel,  and  a  tube  bent  at  right  angles  and  provided  with  a  cock.  A 
given  volume  of  potash,  coloured  with  phenolphthalein,  and  covered 
with  a  layer  of  ether  to  prevent  the  absorption  of  carbonic  anhydride 
from  the  air,  is  run  into  the  flask,  containing  the  sample  of  air,  by 
means  of  the  dropping  funnel ;  the  latter  is  then  thoroughly  washed 
out  with  distilled  water,  previously  boiled  to  remove  carbonic  anhy- 
dride, and  the  flask  is  agitated  at  intervals  during  one  hour.  The 
potash  solution  in  the  flask  is  then  titrated.  J.  J.  S. 

Estimation  of  Potassium.  By  Charles  Fabre  (Compt.  rend., 
1896,  122,  1331 — 1333). — Potassium  platinochloride,  precipitated 
and  washed  in  the  usual  way,  is  dissolved  in  hot  water,  and  reduced 
to  the  metallic  state  by  adding  magnesium  powder  previously  washed 
with  alcohol  and  water.  The  chlorine  in  the  liquid  is  estimated  by 
means  of  silver  nitrate  solution,  using  potassium  chromate  as  the  indi- 
cator. A  small  quantity  of  insoluble  magnesium  oxychloride  often 
forms  during  the  reduction,  and  it  is  therefore  advisable  to  add  a  few 
drops  of  sulphuric  acid ;  after  the  reduction  is  complete,  filter, 
neutralise  with  calcium  carbonate,  and  then  titrate.  C.  H.  B. 

The  End  Point  in  Gay-Lussac's  Method  of  Silver  Titration. 

By  C.  HoiTSEMA  (Zeit.phy.nkal  Chem.,  1896,  20,  272— 282).— In  the 
titration  of  silver  by  Gay-Lussac's  method,  the  end  point  of  the 
reaction  is,  according  to  Mulder,  the  "  neutral  point  "  at  which  both 
silver  nitrate  and  sodium  chloride  produce  a  precipitate  in  the  clear, 
supernatant  liquid.  The  existence  of  this  neutral  point  is  explained 
by  the  author  by  the  solubility  of  silver  chloride.  As  the  compound 
is  also  present  in  the  solid  state,  the  product  of  the  concentrations  of 
its  ions  must  remain  constant,  and  hence  the  addition  of  either  silver 
or  chlorine  ions  must  cause  a  precipitation  of  the  salt.      From  Stas's 
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experiments  on  the  sensitiveness  of  the  reaction,  the  author  calcu- 
lates that  in  100  c.c.  23  x  10~^  millimol  is  the  least  quantity 
capable  of  giving  an  observable  precipitate,  z.e.,  about  1  part  in 
3,000,000,  and  from  other  experiments  similar  values  are  obtained. 
A  similar  neutral  point  is  not  observed  in  titrating  with  a  bromide 
or  iodide,  because  the  solubility  is  less  than  the  amount  necessary  to 
produce  the  apparent  precipitate.  L.  M.  J. 

Solubility  of  Barium  Sulphate.  By  Friedrich  W.  KtisTER  {Zeit. 
anorg.  Chem.,  1896,  12,  261 — 271). — The  author  criticises  the  work 
of  Fresenius  and  Hintz  on  the  solubility  of  barium  sulphate  in  water. 
These  chemists  found  the  solubility  to  be  1  in  100,000  parts  of 
w^ater.  If,  however,  a  solution  of  barium  sulphate  of  this  strength  is 
prepared  in  the  manner  described  by  Fresenius  and  Hintz,  and  is 
then  treated  with  pure  barium  sulphate,  the  electric  resistance  of  the 
-solution  gradually  decreases  from  0000085  to  0"000020,  and  then 
remains  constant,  and  since  the  electric  resistance  is  proportional  to 
the  concentration,  it  follows  that  this  saturated  solution  of  barium 
sulphate  contains  1  in  425,000  parts.  This  number  agrees  closely 
with  that  obtained  by  Kohlrausch,  Rose,  and  Holleman. 

The  author  also  criticises  the  work  of  Fresenius  and  Hintz  on  the 
solubility  of  barium  sulphate  in  various  salts  and  acids,  and  comes  to 
the  conclusion  that  the  results  obtained  by  them  are  only  qualita- 
tive, and  that  the  solubility  varies  in  accordance  with  the  action  of 
mass,  and  the  reciprocal  influence  of  electrolytes  on  solution. 

E.  C.  R. 

Volumetric  Estimation  of  Lead.  By  Antonio  Longi  and  L. 
BoNAViA  (Gazzetfa,  1896,  26,  i,  327— 103).— The  authors  have  carefully 
examined  most  of  the  methods  suggested  for  determining  lead  volu- 
metrically,  in  order  to  ascertain  whether  any  of  them  possess  sufficient 
accuracy  to  replace  the  ordinary  gravimetric  methods. 

Trials  were  made  of  Domonte's  process  (/.  pr.  Ohem.,  1846,  38, 
306),  which  consists  in  titrating  a  lead  salt,  dissolved  in  excess  of 
potash,  with  sodium  sulphide  solution,  and  of  Casamajor's  modifica- 
tion of  the  method  (Abstr.,  1882,  776)  ;  the  two  methods  are  not  to 
be  recommended  owing  to  the  uncertainty  of  the  end  reaction. 

Hempel's  method  (Jahresb.,  1853,  627)  of  determining  lead  by 
adding  oxalic  acid,  separating  the  lead  oxalate,  and  determining  the 
oxalic  acid  either  in  the  precipitate  or  in  the  solution  by  potassium  per- 
manganate, gives  excellent  results  if  certain  precautions  are  taken. 
Considerable  excess  of  oxalic  acid  must  be  added,  and  the  solutions 
must  be  concentrated,  lead  oxalate  being  slightly  soluble  in  water, 
but  less  so  in  oxalic  acid  solutions  ;  the  presence  of  even  0066  per 
cent,  of  nitric  acid  interferes  slightly  with  the  determination  of 
oxalic  acid  by  permanganate.  Alcohol  should  be  added  to  the  solu- 
tion in  which  the  precipitation  is  performed,  and  the  precipitate  should 
be  washed  with  dilute  alcohol,  decomposed  by  sulphuric  acid,  and  the 
oxalic  acid  titrated  with  permanganate. 

Schwarz  proposed  {Dingl.  polyt.  /.,  1863,  169,  284)  to  titrate  lead 
solutions,  in  presence  of  sodium  acetate,  with  potassium  dichromate, 
determining  the  end  of  the  titi-ation  by  mixing  drops  of  the  super- 
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natant  liquid  with  silver  nitrate  solution.  Notwithstanding  Schwarz's 
statement  to  the  contrary,  the  authors  find  that  the  precipitate  of 
lead  chromate  does  not  settle  with  sufficient  rapidity  for  volumetric 
work ;  they  find  also  that  freshly  precipitated  lead  chromate  reacts 
with  silver  nitrate  giving  silver  chromate,  so  that  the  indication  of 
the  end  of  the  titration  may  be  masked.  The  method  gives  low 
results. 

The  process  described  by  Pellet  (this  Journal,  1877,  i,  227), 
depending  on  precipitating  the  lead  with  a  chromate  and  deter- 
mining the  excess  of  the  lattei*  volumetrically,  is  in  several  respects 
unsound,  and  therefore  gives  bad  results.  The  authors  propose  the 
following  modification  of  Pellet's  method  :  Sodium  acetate  solution 
is  added  to  the  concentrated  lead  solution,  and  then  standard  potas- 
sium dichromate  is  run  in  until  the  liquid  becomes  decidedly  yellow ; 
t^e  solution  is  filtered,  and  the  precipitate  washed  with  the  least 
possible  quantity  of  water.  The  filtrate  is  conveniently  diluted,  and 
2  parts  of  100  c.c.  taken ;  to  each  of  these  is  added  5  c.c.  of  sulphuric 
acid,  and  then  a  standard  solution  of  ferrous  ammonium  sulphate 
until  the  solution  is  green  with  no  trace  of  the  yellow  tint  of  the 
chromate.  The  excess  of  ferrous  salt  is  then  titrated  with  perman- 
ganate, and  the  quantity  of  lead  in  the  original  solution  calculated. 
The  test  results  are  very  satisfactory. 

Diehl's  method  (Abstr.,  1880,  752),  in  which  the  excess  of  dichro- 
mate added  to  a  lead  solution  is  determined  by  sodium  thiosulphate, 
cannot  be  depended  on ;  the  equation  4K2Cr207  -I-  3Na2S203  -f- 
I3H2SO4  =  SNaoSO*  +  Cr2(S04)3  +  4K0SO4  +  l^JHo.O,  which  Diehl 
uses,  is  incorrect,  so  that  the  equivalent  values  of  the  thiosulphate 
must  be  found  by  titration  against  the  dichromate. 

Roux  (Abstr.,  1881,  849)  has  devised  a  method  for  determining 
lead  volumetrically,  which  is  widely  used;  it  consists  in  precipitating 
the  lead  by  potassium  dichromate  in  presence  of  sodium  acetate,  and 
estimating  the  excess  of  dichromate  by  standard  ferrous  ammonium 
sulphate,  using  potassinm  ferricyanide  as  an  indicator.  The  authors 
failed  to  get  trustworthy  results  with  this  method  as  it  stands,  but 
the  results  are  much  improved  by  acidifying  the  filtrate  from  the  lead 
chromate  with  sulphuric  acid  and  running  it  into  a  definite  quantity 
of  standard  ferrous  salt,  until  the  latter  gives  no  reaction  with  ferri- 
cyanide, or  reducing  the  chromic  acid  by  adding  standard  ferrous 
solution  and  estimating  the  excess  of  the  latter  by  titration  with 
standard  dichromate ;  very  dilute  potassium  ferricyanide  .strongly 
acidified  with  sulphuric  acid  should  be  used  as  an  indicator.  Very 
satisfactory  results  are  obtained  by  this  modified  process  in  dilute 
lead  nitrate  solutions,  which  are  neutral  or  contain  free  acetic  acid  ; 
the  solution,  however,  should  not  contain  acetates. 

The  method  of  titrating  chromates  by  adding  potassium  iodide  and 
hydrochloric  acid  and  estimating  the  liberated  iodine  with  thio- 
sulphate (Mohr,  Zeits.  anal.  Chem.,  1863,  2,  247)  can  be  applied  to 
the  volumetric  determination  of  lead;  the  titration  with  thiosul- 
phate can  be  performed  immediately  after  adding  the  hydrochloric 
acid.  Sodium  acetate  is  added  to  lead  nitrate  solution,  and  then 
excess  of    dichromate  is  run  in  ;    the  lead    chromate    is  filtered  off, 
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washed,  and  the  filtrate  made  up  to  a  standard  volume,  in  which 
the  excess  of  dichromate  is  determined  by  potassium  iodide  and 
thiosulphate.  The  chromic  acid  in  the  precipitate  may  also  be  deter- 
mined by  dissolving  it  in  caustic  potash,  diluting  to  a  known 
volume,  adding  potassium  iodide,  then  hydrochloric  acid,  and  esti- 
mating the  liberated  iodine  with  thiosulphate  ;  the  results  are  excel- 
lent, but  N/100  potassium  dichromate  should  be  used,  or  the  solution 
must  be  so  dilute  that  the  green  colour  of  the  chromic  salt  does  not 
interfere  with  the  end  reaction  (compare  Crismer,  Abstr.,  1884, 1078). 

The  volumetric  estimation  of  lead  by  titration  with  standard 
potassium  ferrocyanide  has  been  studied  by  Graeger  (Zeits.  anal. 
Chem.,  1865,  4,  438)  and  Yvon  (Abstr.,  1889,  549).  The  authors 
add  to  a  solution  of  lead  nitrate  not  more  than  3  per  cent,  of 
potassium  nitrate,  and  then  run  in  an  excess  of  standard  potas- 
sium fen^ocyanide  ;  the  precipitate  is  filtered  and  washed  with  3  per 
cent,  potassium  nitrate  solution  until  the  filtrate  gives  no  reaction 
with  ferric  chloride.  The  ferrocyanide  in  the  filtrate  is  determined 
by  permanganate  after  acidification  with  sulphuric  acid  ;  the  precipi- 
tated lead  ferrocyanide,  PboFeCye,  also  may  be  dissolved  in  sulphuric 
acid  and  titrated  with  permanganate.  Care  must  be  taken  to  avoid 
atmospheric  oxidation  of  the  ferrocjanic  solution,  but  otherwise  the 
method  is  a  practicable  and  accurate  one. 

The  authors  have  made  many  trials  of  Haswell's  method  (Dingl. 
polyt.  J.,  1881,  241,  393),  modifying  it  in  various  ways,  but  do  not 
find  it  suitable  for  the  volumetric  estimation  of  lead.  W.  J.  P. 

Electrolytic  Estimation  of  Iron,  Nickel,  and  Zinc.  By  Hudson 
H.  Nicholson  and  S.  Avery  (/.  Amer.  Chem.  Soc,  1896,  18,  654 — 
659). — Iron  when  deposited  from  an  alkaline  tartrate  solution  gener- 
ally contains  a  trace  of  carbon,  which  compensates  somewhat  for  the 
incomplete  precipitation.  When  citric  acid  is  used,  the  amount  of 
carbon  is  still  larger.  Formates  or  oxalates  do  not  deposit  any 
carbon.  The  author  has  found  that,  Avhen  using  Classen's  well- 
known  ammonium  oxalate  process,  the  electrolytic  precipitation  of 
the  metal  is  much  facilitated  by  the  addition  to  the  solution  (150 
c.c.)  of  a  saturated  solution  of  borax  (5  c.c).  Nickel  has  no  tend- 
ency to  carry  down  with  it  any  carbon,  and  its  electrolytic  estima- 
tion is,  on  the  whole,  satisfactory.  As  regards  zinc,  the  authors  got 
very  satisfactory  results  in  the  presence  of  formic  acid  partially 
neutralised  with  sodium  carbonate  ;  a  compact,  well  adhering, 
evenly  distributed,  and  metallic  looking  deposit  was  obtained. 

L.    DE    K. 

Sources  of  Error  in  Volhard's  and  similar  Methods  of 
Estimating  Manganese  in  Steel.  By  George  Auchy  (J.  Amer. 
Chem.  Soc,  1896,  18,  498— 511).— The  author  has  made  a  large 
number  of  experiments  on  this  process,  and  comes  to  the  conclusion 
that  the  following  are  sources  of  error  in  Volhard's  process. 

(1)  The  incomplete  neutralisation  by  zinc  oxide,  usually  giving  too 
high  results.  (2)  The  too  sudden  addition  of  the  necessary  excess 
of  zinc,  frequently  giving  results  which  are  too  low.     (3)  The  titra- 


Q2S  ^  ABSTRACTS  OF  CHEMICAL  PAPERS. 

tion  in  nitric  acid  solution,  ,s:iviiig  results  about  001 — 0*02  per  cent,  too 
high.  (4)  Neutralisation  by  zinc  oxide  in  hot  solution,  giving  results 
which  are  too  high. 

In  every  case  a  blank  experiment  should  be  made,  to  ascertain  the 
amount  of  manganese  contained  in  the  zinc  oxide  or  other  reagents. 

The  author  prefers  Stone's  modification  of  Yolhard's  method  as 
being  easier  and  more  rapid  than  the  original.  L.  de  K. 

Estimation  of  Lactose  in  Milk  by  double  Dilution  and 
Polarisation.  By  Harvey  W.  Wiley  and  Erwin  E.  Ewell  (/.  Amer. 
Chem.  Soc,  1896,  18,  428— 433).— The  authors  have  endeavoured  to 
determine  the  exact  correction  to  be  made  for  the  volume  occupied 
by  the  coagulum  when  clarifying  the  milk  for  polarlscopic  purposes. 

Two  portions  of  milk,  of  6r)'82  grams  each,  are  treated  with  10  c.c. 
of  solution  of  mercuric  nitrate,  prepared  by  dissolving  the  metal  in 
twice  its  weight  of  nitric  acid  (sp.  gr.  1*42),  and  diluting  with  5  vols. 
of  water.  The  one  mixture  is  diluted  to  100  c.c,  the  other  to  200  c.c, 
and,  after  filtering,  their  respective  rotations  a  and  b  are  observed  at 
20°.  The  corrected  rotation  a  corresponding  with  a,  allowance  being 
made  for  the  volume  of  the  coagulum,  is  calculated  from  the  equa- 
tion a'  =  -  .     The  volume  x  of  the  precipitate  is  calculated  from 

.,  ^.  ]00(a-2/>) 

the  equation  x  =  :; . 

^  a  —  b  L.  DK  K. 

Toxicological    Examination    for    Mercuric    Cyanide.     By 

DioscoRiDES  ViTALi  {Jj  Orosi,  1896,  19,  80 — 87). — Mercuric  cyanide 
would  not  be  detected  by  the  ordinary  toxicological  methods  for 
detecting  cyanides,  because  it  is  not  decomposed  by  the  feeble  acids, 
such  as  tartaric  acid,  used  to  liberate  the  hydrogen  cyanide. 

The  author  proposes  to  use  a  method  of  detecting  mercuric 
cyanide  based  on  the  fact  that  this  salt  is  converted  by  magnesium 
into  magnesium  cyanide,  which,  when  heated  in  aqueous  solution,  is 
wholly  decomposed  into  magnesia  and  hydrogen  cyanide.  The 
material  to  be  investigated  is  put  into  a  retort,  mixed  with  the  liquid 
which  accompanies  it  or,  in  default  of  this,  with  water,  and  mag- 
nesium dust  is  added  ;  the  retort  is  then  heated  on  the  water  bath  and 
the  vapours  caused  to  pass  through  very  dilute  caustic  soda.  If  it  is 
permissible  to  evaporate  the  contents  of  the  retort  to  dryness,  all  the 
hydrogen  cyanide  can  be  driven  ofF,  but,  if  this  be  inadvisable,  dilute 
acetic  acid  may  be  added  to  drive  off  the  last  traces  of  hydrogen 
cyanide.  W.  J.  P. 

Analysis  of  Wool-grease.  By  Ferdinand  Ulzer  and  Heinrich 
Seidel  {Zeit.  avgtu.  Chem.,  1896,  349 — 350). — The  authors  recom- 
mend the  following  process  :  20  grams  of  potassium  hydroxide  is 
dissolved  in  20  c.c  of  water  contained  in  a  hemispherical  dish  of 
about  350 — 500  c.c  capacity.  The  solution  is  heated  to  boiling,  and 
20  grams  of  melted  wool-grease  is  introduced  with  vigorous  stirring. 
After  boiling  for  another  minute,  the  dish  is  placed  on  the  water  bath 
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until  saponification  seems  complete ;  to  make  sure,  however,  the  dish 
is  placed  for  another  two  hours  inside  the  water  oven.  The  soap  is 
then  dissolved  in  250  c.c.  of  boiling  water,  restoring  from  time  to 
time  the  water  lost  by  evaporation,  and  when  completely  dissolved 
40  c.c.  of  hydrochloric  acid,  slightly  diluted,  is  added.  When  the 
fatty  mass  is  perfectly  melted,  it  is,  after  cooling,  removed,  and  then 
repeatedly  boiled  with  water  until  the  washings  no  longer  show  an 
acid  reaction.  After  cooling,  the  fatty  cake  is  removed,  dried  between 
blotting  paper,  and  finally  dried  in  the  water  oven.  The  total  acidity 
number  is  then  taken  by  means  of  Benedikt  and  Mangold's  process. 
Three  samples  of  Australian  wool-grease  gave,  respectively,  the 
figures  100*2,  102*9,  and  101-9.  Three  South  American  samples  gave 
the  figures  964,  96'7,  and  96-9. 

To  form  an  opinion  on  the  genuineness  of  wool-grease,  the  authors 
also  recommend  taking  the  actual  acidity  number  and  the  Reichert- 
Meissl  number.     Its  iodine  absorption  may  also  be  determined. 

L.    DE   K. 

A  New  Test  for  Asparagine.  By  h.  Moulin  (J.  Pharm.,  1896, 
3,  543). — "  Saccharin,"  warmed  with  sulphuric  acid  and  a  little 
resorcinol,  turns  yellowish-green,  and  if  water  is  now  added,  and  the 
mixture  neutralised  with  ammonia  or  aqueous  soda,  a  strongly  fluo- 
rescent liquid  is  obtained.  The  author  has  found  that  a  similar 
fluorescence  of  a  fine  green  tint  is  produced  when  asparagine  is 
treated  in  this  way.  The  same  reaction  is  also  given  by  a  crystalline 
compound,  which  the  author  has  separated  from  a  cold  infusion  of 
liquorice  by  means  of  dialysis.  L.  de  K. 

Test  for  Cinchona  Alkaloids.  By  Jaworowski  (/.  Pharm.,  1896, 
3,  553  ;  from  Pharm.  Zeits.  Buss.,  1896,  6). — A  mixture  is  made 
of  equal  parts  of  a  10  per  cent,  solution  of  sodium  thiosulphate  and  a 
5  per  cent,  solution  of  copper  sulphate,  and  at  once  added  drop  by 
drop  to  5  c.c.  of  the  liquid  to  be  tested.  In  presence  of  quinine, 
quinidine,  cinchonine  or  cinchonidine,  a  yellow,  amorphous  precipi- 
tate is  formed  ;  if  no  precipitate  is  formed  after  the  lapse  of  a 
minute,  quinine,  &c.,  is  absent;  the  reagent  itself  giving  a  precipi- 
tate after  a  time. 

The  reaction  takes  place  not  only  in  aqueous  solutions,  but  also  in 
solutions  made  with  chloroform,  ether,  or  amylic  alcohol. 

L.    DE   K. 

Estimation  of  Caflfeine  in  Tea.  By  Augoste  Petit  and  P.  Terrat 
(/.  Pharm.,  1896,  3,  529 — 534). — The  authors  have  found  that  the  use 
of  magnesia  or  lime  is  superfluous,  and  that  the  alkaloid  may  be  com- 
pletely extracted  from  tea  by  direct  treatment  with  chloroform,  pro- 
vided the  tea  is  moist;  dry  tea  yielding  but  very  little  caffeine  to 
chloroform.  The  following  method  is  recommended.  25  grams  of 
powdered  tea  is  treated  with  thrice  its  weight  of  boiling  water  and, 
after  15  minutes,  the  whole  is  evaporated  on  the  water  bath  until  the 
liquid  has  disappeared,  but  the  residue  remains  still  visibly  moist.  It 
is  then  introduced  into  a  percolator  and  repeatedly  exhausted  with 
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chloroform  to  extract  tlie  caffeine.  The  chloroform  is  distilled  off, 
and  the  residue  taken  np  with  boiling  water,  which,  on  evaporation, 
will  generally  yield  a  residue  sufficiently  pure  to  be  at  once  weighed. 
If  the  alkaloid  should  be  contaminated  with  chlorophyll,  it  must  be 
treated  with  dilute  sulphuric  acid  (1  ;  10),  filtered,  neutralised  with 
ammonia,  and  evaporated  completely  to  dryness  ;  the  residue  is  then 
extracted  with  chloroform,  and,  after  distilling  off  the  latter,  the  pure 
caffeine  can  be  weighed.  L.  de  K. 

Estimation    of   Nicotine    and  Ammonia    in  Tobacco.    By 

Viktor  Vedeodi  {Zeits.  anal.  Chem.,  1896,  35,  309 — 311). — A  con- 
tinuation of  the  controversy  between  the  author  and  Kissling  (see 
this  vol.,  ii,  401).  The  author  states  that  he  used  light  petroleum 
and  ethylic  ether  indifferently,  having  assured  himself  that  the  former 
"  gave  just  as  accurate  results  "  as  the  latter.  He  reaffirms  the  fact 
of  soda  being  carried  over  when  Kissling's  own  apparatus  is  em- 
ployed. The  fact  that  the  addition  of  ammonium  chloride  did  not 
influence  the  nicotine  titration  when  working  in  the  manner  he  pro- 
poses (Abstr.,  1895,  ii,  541)  he  attributes  to  the  complete  volatilisa- 
tion of  the  ammonia  during  the  extraction  with  ether,  the  ether  used 
being  as  free  from  water  as  possible,  and  the  condenser  being  cooled 
with  water  of  ordinary  temperature. 

With  regard  to  the  objection  that  the  amido-compounds  in  tobacco 
would  yield  ammonia  when  boiled  with  soda,  he  considers  that  his 
experiments  on  this  subject  (Abstr.,  1894,  371)  show  that  the  decom- 
position of  proteids  by  soda  is  too  imperfect  to  influence  the  estima- 
tion of  nicotine  and  ammonia  in  tobacco.  Moreover,  in  the  fermenta- 
tion which  occurs  during  the  manufacture  of  tobacco  from  the  leaves, 
most  of  the  amido-compounds  and  proteids  are  destroyed.  With 
regard  to  the  errors  of  calculation  imputed  to  him  by  Kissling,  he 
ranges  his  "practical"  results  against  the  "theoretical"  arguments 
of  the  latter.  M.  J.  S. 

Distinction  between  Magenta  and  "  Acid  Magenta."  By  Paul 
Cazeneuve  (J.  Fharm.,  1896,  3,  595 — 597). — A  well-known  and  very 
delicate  reaction  for  the  presence  of  aldehydes  in  commercial  alcohol 
is  based  on  the  violet  colour  produced  when  the  sample  is  mixed 
with  a  solution  of  a  rosaniline  salt  which  has  been  previously  decolo- 
rised by  the  addition  of  sulphurous  acid. 

The  author  points  out  that  magenta  and  "  acid  magenta  "  do  not 
behave  in  the  same  way.  The  article  consisting  of  rosaniline  hydro- 
chloride gives  the  coloration,  whereas  the  sulphonated  (S)  compound 
does  not,  a  fact  which  has  been  overlooked  by  Lefevre. 

L.   DE  K. 

Examination  of  Red  Wines  for  Foreign  Colouring  Matters. 

By  Albin  Belar  (Zeits.  anal.  C/iem.,  1896,  35,  322— 323).— Most  of 
the  coal  tar  dyes  give  coloured  solutions  with  nitrobenzene,  whilst  the 
natural  blue  and  red  vegetable  colours  are  insoluble.  To  make  the  test, 
about  5  c.c.  of  the  wine  is  shaken  in  a  test  tube  with  an  equal  volume 
of  pure  nitrobenzene,  first  gently,  then  violently,  and  if  an  emulsion 
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is  produced  it  is  caused  to  separate  b}'  warming.  Rosaniline,  pur- 
purin,  and  safranine  dissolve  uncharged  ;  methylene-blue  is  partially 
dissolved  with  an  emerald-green  coloration  ;  eosin  and  rosolic  acid  both 
leave  yellowish  insoluble  portions.  Indigo  carmine  (sodium  indigotin- 
disulphouate)  is  quite  insoluble.  M.  J.  S. 

Quantitative    Separation   of   Proteids  in  Beer  Wort.     By 

N.  C.  Henrik  Sckjerning  (Zeits.  anal.  Ghem.,  1896,  35,  285 — 296). — 
The  extended  experience  which  the  author  has  by  this  time  acquired 
in  the  method  of  wort  analysis  suggested  by  him  in  1894  (Abstr., 
1894,  ii,  371 ;  and  1895,  ii,  428)  has  enabled  him  to  systematise  and 
simplify  the  operations  so  as  to  form  a  process  of  practical  value. 
Six  reagents  are  now  employed,  namely,  stannous  chloride,  lead 
acetate,  acetic  acid,  uranium  acetate,  ferric  acetate,  and  magnesium 
sulphate.  The  stannous  chloride  is  prepared  by  dissolving  50  grams 
of  tin  in  hydrochloric  acid,  evaporating  to  130  grams,  diluting  to 
1  litre,  and  rapidly  filtering.  It  must  be  kept  in  small  stoppered 
bottles.  The  lead  acetate  solution  is  approximately  a  10  per  cent, 
one,  containing  10 — 12  drops  of  45  per  cent,  acetic  acid  to  the  litre. 
The  acetic  acid  is  made  by  diluting  15  c.c.  of  the  45  per  cent,  acid 
to  a  litre.  The  uranium  acetate  solution  is  a  cold  saturated  ^ne, 
obtained  by  cooling  and  filtering  one  prepared  at  a  higher  tempera- 
ture. "  Scale  "  ferric  acetate  is  preserved  in  the  dry  state,  and  dissolved 
just  before  use,  taking  always  0*8  gram  to  40  c.c.  of  the  above  acetic 
acid  diluted  with  100  c.c.  of  water. 

The  stannous  chloride  precipitate,  which  is  regarded  as  albumin,  is 
obtained  by  adding  5  c.c.  of  the  reagent  to  25  c.c.  of  wort,  allowing  the 
mixture  to  repose  for  4 — 6  hours  at  the  ordinary  temperature,  collect- 
ing on  an  11-cm.  extracted  filter,  washing  twice  with  cold  water  without 
suction,  and  estimating  the  nitrogen  according  to  Kjeldahl's  method. 
IN"©  connection  for  solubility  is  needed.  Lead  acetate  precipitates  the 
albumin  and  denucle'in  ;  about  6  c.c.  of  the  reagent  is  added  io  25  c.c. 
of  wort,  the  mixture  heated  to  boiling,  and  the  precipitate  collected 
immediately  and  washed  with  cold  water.  In  consequence  of  its  solu- 
bility, a  correction  of  0*15  c.c.  of  N/10  acid  must  be  applied  for  each 
100  c.c.  of  filtrate  -f-  washings.  For  the  ferric  acetate  precipitation, 
the  reagent  prepared  as  above  is  heated  to  boiling  and  mixed  with 
20  c.c.  of  wort.  After  boiling  again,  the  precipitate  is  collected  and 
washed  with  boiling  water.  No  correction  for  solubility  is  required. 
The  precipitate  contains  the  albumin,  denucle'in,  and  propeptone. 
The  uranium  precipitate  contains  the  above  proteids  together  with 
the  peptone ;  20 — 25  c.c.  of  the  reagent  is  added  to  25  c.c.  of  wort, 
the  mixture  boiled,  and  then  left  to  cool  until  next  day  in  a  dark 
place.  The  precipitate  is  washed  with  cold  1 — 2  per  cent,  uranium 
acetate  solution ;  an  addition  of  01  c.c.  of  N/10  acid  is  made  for 
each  100  c.c.  of  filtrate  and  washings.  In  cases  where  the  ferric 
acetate  precipitate  is  obtained  with  difficulty,  the  albumin  and  pro- 
peptone  are  thrown  down  by  magnesium  sulphate  ;  20  c.c.  of  the  wort, 
mixed  with  5  drops  of  45  per  cent,  acetic  acid,  is  warmed  in  a  water 
bath  to  36°,  and  18 — 20  grams  of  pulverised  crystalline  magnesium 
sulphate  is  dissolved  in  it  by  stirring.      It  is    then  left   at  the  ordi- 
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nary  temperature  for  J — 1  hour,  filtered,  and  the  precipitate  washed 
with  a  cold  saturated  solution  of  magnesium  sulphate  containing 
4 — 5  grams  of  45  per  cent,  acetic  acid  to  the  litre.  Zinc  sulphate 
gives  identical  results  (see  Bomer,  this  vol.,  ii,  83).  An  experiment 
made  with  the  dialysed  solution  of  the  magnesium  sulphate  precipi- 
tate showed  that  the  presence  of  saline  substances  was  essential  to 
the  precipitation  by  stannous  chloride  and  ferric  acetate,  and  yielded, 
moreover,  some  anomalous  results,  which  up  to  the  present  the  author 
has  not  been  able  to  interpret.  M.  J.  S. 

Estimation  of  Phosphorcarnic  acid.  By  Balke  and  Ide 
{Zeits.  physiol.  Cliem.,  1895,  21,  380 — 386). — In  estimating  phos- 
phorcarnic acid  by  precipitation  as  carniferrin  (see  Abstr.,  1895, 
i,  313)  the  use  of  ferric  chloride  entails  the  possibility  of  dis- 
solving some  of  the  precipitate  by  excess  of  the  reagent ;  and  ferric 
ammonium  alum  cannot  be  employed,  as  the  aqueous  solution,  when 
boiled,  deposits  a  small  quantity  of  insoluble  nitrogenous  matter. 
The  foHowing  process  is  found  to  yield  concordant  results. 

The  dilute  meat-extract  is  heated,  to  coagulate  albumin,  and 
filtered,  the  phosphates  present  being  then  precipitated  with  calcium 
chfbride  and  ammonia.  The  filtrate  is  neutralised,  heated  to  boiling, 
and  mixed  with  a  1  per  cent,  solution  of  ferric  chloride,  the  latter 
being  carefully  delivered  from  a  burette ;  when  a  slight  excess  has 
been  added,  the  whole  is  boiled  for  about  two  minutes,  the  addition 
of  feri'ic  chloride  being  discontinued  if  the  excess  be  permanent ;  the 
liquid  is  then  neutralised  with  a  few  drops  of  ammonia,  and  finally 
separated  from  the  precipitate  by  decantation,  the  latter  process 
being  employed  in  washing  the  sediment.  The  total  nitrogen  in  the 
dry  carniferrin  is  then  estimated  and  calculated  as  earnic  acid. 

^  A.  L. 
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Optical  Rotation  of  Stereoisomerides.  By  Paul  Walden  (Zeits. 
physikal.  Chem.,  1896,  20,  377 — 388). — As  the  effect  of  constitution  on 
the  optical  rotation  of  stereoisomeric  compounds  had  not  been  pre- 
viously investigated,  the  author  has  determined  this  constant  in  the  case 
of  a  number  of  compounds  which  are  derived  from  fumaric  and  maleic 
acids.     The  numbers  obtained  are  given  in  the  accompanying  table. 


Compound. 

Specific 
rotation. 

Molecular 
rotation. 

Mol.  ref. 

Mol.  ref. 
calc. 

Amjiic  raaleate 

+  4-62° 

11  -82° 

70-29 

69-89 

AniyUc  f  umarate 

+  5-93 

15-17 

70-89 

69-89 

Aniylic  chloromaleate  . .  . 

+  4-03 

11-70 

75-26 

74-83 

Atuvlic  chlorof  umarate  . . 

+  5-78 

16-78 

75-53 

74-83 

Amylic  bromomaleate. .  . . 

+  4-58 

15-36 

81-02 

77  -76 

Amylic  bromofumarate  . . 

4-5-99 

20-07 

80-00 

77-76 

AmjHc  citraconate 

+  4-14 

11  17 

75-11 

74-49 

Amylic  mesaconate 

+  5-93 

16-01 

75-52 

74-49 

Amylic  itaconate 

+  4-97 

13-42 

74-92 

74-49 

Maleinofd       amylic      di- 

+  3-42 

9-79 

79-08 

79-48 

methylsuccinate 

Fumaroid       amylic      di- 

4  3-66 

10-47 

79-40 

79-48 

methylsuccinate 

Amylic  mosotartrate 

+  4-77 

13-83 

73-54 

73-32 

Amylic  racemate 

+  3-37 

9-77 

73-26 

73-32 

The  rotation  of  the  itaconate  was  also  observed  after  the  compound 
had  hardened  to  a  glassy  mass,  probably  owdng  to  polymerisation, 
but  the  rotation  was  practically  unaltered.  It  appears  from  these 
results,  that  in  these  isomerides,  the  fumaric  derivatives  have,, 
on  an  average,  a  molecular  rotation  4-5°  greater  than  that  of  the 
maleic  derivatives.  The  molecular  refraction  (Lorenz  formula)  is 
oreater  than  that  calculated,  the  differences  being  greater  in  the 
fumaroid  compounds.  (See  Abstr.,  1895,  ii,  149;  this  vol.,  ii,  135, 
137.)  L.  M.  J. 

Behaviour  of  Argon  and  Helium  when  submitted  to  the 
Electric  Discharge.  By  J.  Nokman  Collie  and  William  Ramsay 
(Proc.  Boy.  Sue,  1896,  59,  257— 270).— The  experiments  described 
fall  into  two  classes :  the  first  series  relates  to  the  distance  through 
which  electric  sparks  from  an  induction  coil  will  strike  through  nrgon 
and  through  helium  at  atmospheric  pressure,  contrasted  with  the 
length  of  the  spark  gap  in  other  gases,  and  also  with  the  pressure  at 
which  the  spark  discharge  changes  into  a  ribbon-like  discharge  in 
different  gases. 

The  second  series,  which  was  made  with  the  object  of  determining 
how  much  of  one  gas  is  detectable  in  its  mixture  with  another  at 

VOL.  lxx.  ii.  45 
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different  pressures,  deals  with  the  spectra  of  gases  in  electrodeless 
vacuum  tubes. 

In  the  first  series,  it  was  found  that  with  argon  the  distance  tra- 
versed by  the  spark  is  considerably  greater  than  with  air,  oxygen,  or 
hydrogen  ;  whilst  with  helium,  the  spark  is  capable  of  passing  through 
most  unusual  distances.  Pure  gases  havinqf  been  prepared,  the 
results  were  : — Oxygen,  230  mm.  ;  air,  33'0  mm.  ;  hydrogen,  390 
mm. ;  argon,  45*5  mm. ;  helium,  probably  250 — 300  mm.  The  dis- 
charge in  the  case  of  helium  was  a  ribbon  of  flame  of  a  blue  colour, 
not  showing  the  yellow  D3  line  very  brightly. 

It  was  then  discovered  that  the  spark  discharge  changes  to  a 
ribbon  discharge  at  some  definite  pressure  with  all  gases,  and  the  fol- 
lowing determinations  were  made. 

Pri»ssiire  of  clianges  of 
Gas.  character  of  discharge. 

Air 73  or  74  mm. 

Hydrogen 42  or  43  ,, 

Oxygen 81 

Carbonic  anhj^dride 92  or  94  ,, 

Cyanogen 23  „ 

Nitrogen 33  „ 

Carbonic  oxide 49  „ 

Helium 1270 

Helium,  therefore,  presents  a  behaviour  different  from  all  other 
gases.  In  short,  a  tube  like  those  termed  "  Pfliicker's  tubes,"  need 
not  be  filled  with  helium  at  a  low  pressure,  but  exhibits  all  the 
phenomena  of  a  vacuum  tube  at  ordinary  atmospheric  pressure. 

In  the  second  series,  experiments  were  performed  with  the  view  of 
ascertaining  whether  the  spectrum  aflfords  an  adequate  test  of  the 
purity  of  gases. 

The  following  table  shows  the  quantities  of  different  gases  visible 
in  the  mixtures  of  them. 

(1)  Helium    in  hydrogen,  33*0  per  cent,   of  helium   invisible   at 

2'61  mm. 
„  „  lO'O  per  cent,  of  helium  barely  visible 

at  the  lowest  pressures. 

(2)  Hydrogen  in  helium,  0001  per  cent,  of  hydrogen  visible  at  all 

pressures. 

(3)  Nitrogen  in  helium,   0*01  per  cent,  of  nitrogen  almost  invisible. 

(4)  Helium  in  nitrogen,  lO'O         „  of  helium  difficult  to  detect. 

(5)  Argon  in  helium,        0'06       „  still  visible  at  all  pressures. 

(6)  Helium  in  argon,      33  0        „  invisible  at  2  62  mm. 

25-0        „  „  0-68    „ 

(7)  Nitrogen  in  argon,     042       ,,  ,,  0-17     „ 

„  5,  008      „  „        0*18  mm.  although 

just  visible  at  I'Oo  mm. 

(8)  Argon  in  nitrogen,  37*0        „       barely  visible  at  any  pressure. 

(9)  Argon   in   oxygen,     2*3       „  difficult   to    distinguish    at 

104  mm. 
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The  effect  of  oxygen  is  to  greatlj  decrease  the  luminosity  of  tlie 
argon  spectrum.  The  reduction  of  pressure  has  no  effect  in  intensify- 
ing the  spectrum.  J.  F.  T. 

Temperature  Coefficient  of  the  Electromotive  Force  of  Silver 
Cells.  By  Johan  M.  Lov^n  (Zeits.  physikal.  Chem.y  1896,  20,  456 — 
460). — The  energy  relations  in  a  galvanic  chain  are  given  by  the 
equation  Tre  =  ^  +  cT  .  dTrjdT,  where  tt  is  the  E.M.F.,  t  the  elec- 
tricity developed,  and  E  the  total  energy  of  the  change.  The  tem- 
perature coefficient  drr/dT  may  therefore  be  either  positive  or  negative 
according  as  the  total  energy  is  less  or  greater  than  the  electricf^l 
energy.  Measurements  were  made  in  the  chain,  silver  |  silver  chloride 
in  potassium  chloride  solution  |  potassium  nitrate  solution  |  silver 
nitrate  solution  |  silver,  and  similar  chains  with  bromide  and  iodide. 
The  current  and  E.M.F.  were  determined,  and  also  the  heat  of  pre- 
cipitation of  silver  chloride  (which  is  the  chemical  change  of  the 
process),  as  well  as  the  temperature  coefficient,  which  was  in  each 
case  found  to  be  negative.  The  value  for  eT  .  dTrjdT  agreed  fairly 
well  with  the  difference  between  the  electrical  energy,  and  the  heat  of 
precipitation,  as  indicated  theoretically.  L.  M.  J. 

Sublimation  Temperatures  in  the  Cathode- Light  Vacuum. 
ByFRiEDRiCH  Krafft  and  H.Weilandt  (i?er.,  1896,  29,  2240—2245  ; 
compare  this  vol.,  ii,  464). — In  the  former  experiments,  it  was  found 
that  substances  of  high  melting  point  no  longer  melt  in  the  vacuum 
of  the  cathode-light,  but  directly  sublime.  The  following  sublima- 
tion points  are  given  : — Anthracene,  103 — 104°  ;  phenanthrene, 
95—96°;  chrysene,  169°;  pyrogallol,  105—106°;  caffeine,  116°; 
alizarin,  153 — 165°;  retene,  135°;  salicylic  acid,  75 — "IQ^ )  cam- 
phoric acid,  163 — 164° ;  theobromine,  156°.  Antipyrine  distils  at 
141—142°.     Codeine  boils  at  179°. 

The  alkaloids  were  found  to  yield  very  pure  products  on  distilla- 
tion in  the  vacuum.  Quinine  boils  at  170 — 180°;  morphine  at 
191—193°.  Indigo  was  found  to  sublime  at  156—158°  without 
decomposition  ;  carbamide  at  125°,  and  thiocarbamide  at  98 — 99°. 
Uric  acid  did  not  sublime,  but  decomposed  at  400°.  J.  F.  T. 

Solubility  of  Solids  in  Gases.  By  Henryk  Arctowski  {Zeits. 
anorg.  Chem.j  1896,  12,  413 — 416). — The  author  considers  that  in 
order  to  test  the  validity  of  the  laws  of  solubility,  the  simplest  cases 
should  be  first  studied,  in  which  the  effect  of  the  solvent  is  reduced 
to  a  minimum.  The  solution  of  a  solid  in  a  gas  appears  to  be  such 
a  case,  and  the  sublimation  of  a  solid  may  be  regarded  as  a  case  of  a 
purely  physical  solution.  L.  M.  J. 

Sublimation  Velocity  of  Mercury  Haloid  Salts.    By  Hexrtk 

Arctowski  (Zeits.  anorg.  Chem.,  1896,  417 — 426). — The  velocities  of 
sublimation  of  the  halogen  salts  of  mercury  were  determined  by  observ- 
ing the  loss  of  weight  the  salts  experienced  when  kept  at  definite  tem- 
peratures in  a  current  of  dry  air.  Mercuric  chloride,  bromide,  and 
iodide,  andmercurous  chloride  were  examined,  and  curves  constructed 
for  temperature  |  loss  of  weight.     The  velocities  of  sublimation  of  the 
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three  mercuric  salts  decrease  as  the  molecular  weight  increases,  whilst 
that  of  mercarons  chloride  is  considerably  less  than  even  that  of 
mercuric  iodide,  indicating  probably  a  higher  molecular  weight,  and 
the  formula  HgaClg,  not  HgCl.  The  curves  for  the  three  mercuric 
compounds  closely  resemble  one  another,  differing  only  by  a  constant 
temperature  diiference,  but  the  curve  for  calomel  differs  consider- 
ably from  these.  The  velocity  also  appears  to  be  dependent  on 
the  nature  of  the  surface,  and,  for  the  same  substance,  decreases  as 
the  density  increases.  The  velocities  being  measures  of  the  vapour 
tension  of  the  solid,  may  also  be  regarded  as  measures  of  the  solu- 
bility of  the  solid  in  the  gas  (see  preceding  abstract). 

L.  M.  J. 
Sublimation  Tension  of  Iodine.  By  Heneyk  Akctowski 
(Zeits.  anorg.  Ghem.,  1896,  12,  427— 430).— The  sublimation  tension 
of  iodine  at  various  temperatures  has  been  previously  determined  at 
temperatures  above  85°,  and  the  author  extends  the  observations  to 
temperatures  as  low  as  13°  by  measurement  of  the  sublimation 
velocity.  At  13°,  this  tension  is  only  0*1  nim.  The  velocity  at  a 
pressure  of  about  15  mm.  was  also  determined,  and,  as  expected, 
found  to  be  considerably  greater  than  at  the  ordinary  atmospheric 
pressure.  L.  M.  J. 

Determination  of  the  Freezing  Point  of  Dilute  Aqueous 
Solutions.  By  A.  Ponsot  {Compt.  rend.,  1896,  113,  189—192).— 
The  author  discusses  certain  of  the  conditions  under  which  the 
observed  reduc^tion  of  the  freezing  point  of  dilute  solutions  accu- 
rately represents  the  true  reduction,  having  regard  to  the  effects  of 
the  concentration  of  the  solution,  superfusion,  the  rate  of  cooling, 
and  the  velocity  of  the  agitator.  The  general  conclusion  is  that  the 
most  accurate  result  is  obtained  when  the  value  of  the  rate  of  cooling 
(Vi)  is  zero  (compare  Abstr.,  1894,  ii,  342).  C.  H.  B.  "^ 

Influence    of    Chemical    Affinity    on    Solubility.      By    St. 

ToLLOCZKO  {Zeit.  physlkal.  Ghem.,  1896,  20,  412—416). — Although 
the  two  components  of  a  racemate  show  identical  chemical  pro- 
perties, it  was  considered  possible  that  a  difference  in  solubility  might 
exist  if  the  solvent  were  itself  an  active  compound.  To  determine 
whether  this  was  so,  a  racemate  was  obtained  in  solution  equilibrium 
Avith  water  and  an  active  solvent,  and  then  the  solutions  examined 
optically,  to  test  for  excess  of  either  constituent.  In  the  first  case, 
racemic  acid  was  used,  the  solvents  being  water  and  losvo-amylic 
alcohol,  and  in  the  second  case  mandelic  acid,  with  ether  and  an 
aqueous  solution  of  levuiose.  In  both  cases  negative  results  were 
obtained,  no  excess  of  either  active  constituent  entering  into  either 
solvent.  L.  M.  J. 

The  Lowering  of  Solubility.  By  St.  Tolloczko  {Zeits.  physikal. 
Ghem.,  1896,  20,  389— 412).— According  to  Nernst's  law  (Abstr., 
1890,  1368),  the  relative  lowering  of  the  solubility  of  a  solvent  in  a 
second  liquid  caused  by  the  addition  of  a  foreign  substance  is  equal 
to  the   ratio    of   the  number  of  dissolved   molecules  of  the  foreign 
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substance  to  the  number  of  molecules  of  the  solvent.  The  author 
endeavoured  to  prove  the  law  by  determining-  the  effect  of  various 
organic  compounds,  insoluble  in  water,  on  the  solubility  of  ethylic 
ether  in  water.  The  expression  has  to  be  somewhat  altered,  owing 
to  the  solubility  of  water  in  the  ether,  and  an  expression  allow- 
ing for  this  is  deduced.  The  experimental  details  are  recorded, 
and  the  results  for  the  molecular  weight,  calculated  on  the  assump- 
tion of  the  law,  are  given  in  the  accompauying  table,  in  which  the 
concentration  is  given  in  grams  per  100  grams  of  pure  ether,  and 
the  highest  and  lowest  concentrations  alone  are  recorded. 


Mol.  wt.  (1).    I   Mol.  wt.  (2). 


Benzene 

Toluene   

Xylene 

••//-Curtiene 

Diamylene 

Thymol 

Borneol 

Menthol 

Chloroform 

Carbon        bisul- 
phide 


81-0 
87  0 
103  0 
116  0 
134-0 
135-0 

139  0 

140  0 
109-5 

85-0 


83-0 

85-0 

110-0 

149-0 
133  -0 
156-0 
156  0 
122-5 


The  results  prove  the  validity  of  the  law  and  its  ase  for  the  deter- 
mination of  molecular  weights,  even  at  comparatively  high  con- 
centrations. The  solubility  of  ether  was  also  determined  at  nunierous 
temperatures,  the  value  in  grams  of  ether  per  gram  of  water  being : 
13°,  008930  ;  15°,  0-08399 ;  17°,  0-07955  ;  19°,  0-07494 ;  21°,  0-06948. 
The  experiments  also  indicate  the  great  effect  of  small  quantities  of 
impurities  if  the  ether  is  only  in  small  excess,  the  true  values  being 
only  obtained  when  the  excess  of  ether  is  great.  L.  M.  J. 

Influence  of  Pressure  on  Solubility.  By  Ed.  von  Stackelberg 
(Zeits.  physikal  Ghem.,  1896,  20,  337— 358).— The  author  first 
investigates  theoretically  from  the  thermodynamical  standpoint, 
expressions  for  the  effect  of  pressure  on  solubility.  A  relation  con- 
necting the  pressure  and  temperature  effects  is  first  established,  and 
then  a  formula  is  deduced,  which  is  independent  of  the  temperature 
coefficient.  By  means  of  a  Cailletet's  pump,  saturated  solutions  of 
sodium  chloride,  alum,  and  ammonium  chloride  were  obtained  at  a 
pressure  of  500  atmos.,  and  small  quantities  were  withdrawn  and 
analysed.  The  pressure  coefficients  were  hence  obtained,  and  com- 
pared with  those  deduced  theoretically.  The  results  obtained  for 
the  three  salts  are  as  follows,  the  value  dfx  being  the  increase  in 
milligrams  per  gram  of  solution  for  100  atmos. 
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Salt. 

djx  found. 

J/a?  calc. 

+  1-2 

-2-8 
+  6-7 

+  3*2 

—  3"7-    —2-5 

+  13-2 

L.  M.  J. 
Etherification.  By  Heinrich  Goldschmipt  (Ber.,  1896,  29, 
2208 — 221G). — The  author,  having  previously  suggested  (this  vol., 
i,  229)  that  the  acceleration  of  the  speed  of  etherification  which 
occurs  on  adding  a  strong  acid  to  an  alcoholic  solution  of  an  acid 
is  due  to  the  presence  of  hydrogen  ions,  now  brings  further  evi- 
dence in  support  of  his  view.  If  the  speed  of  etherification  be 
dependent  on  the  extent  to  which  the  catalysing  acid  is  dissociated, 
the  addition  of  a  salt  of  the  latter  should  bring  about  a  decrease  in 
the  velocity  of  etherification.  It  is  found  that,  by  adding  paratolu- 
idine  picrate  to  an  alcoholic  solution  of  phenylacetic  acid,  picric  acid 
being  also  added  to  serve  as  a  catalyst,  etherification  is  greatly  retarded ; 
tlie  speed  of  etherification  decreases  as  the  quantity  of  paratoluidine 
picrate  added  is  increased.  The  velocity  constant  h,  calculated  from 
the  equation  representing  a  monomolecular  reaction,  such  as  that 
supposed  to  occur  during  etherification,  decreases  gradually  as  the 
time  increases,  the  decrease  being  much  less  in  the  experiments  in 
which  paratoluidine  picrate  is  used  than  in  those  in  which  no  salt  is 
added.  In  the  case  of  the  latter,  the  decrease  is  caused  by  the  water 
continually  produced,  but  the  retarding  effect  of  the  water  is  partially 
compensated  when  toluidine  picrate  is  present,  because  the  water 
partially  decomposes  the  salt  and  so  increases  the  available  quantity 
of  free  acid. 

An  alcoholic  solution  of  trichloracetic  acid  slowly  changes  into 
ethylic  irichloracetate  at  ordinary  temperatures  ;  the  author  has 
studied  the  rate  of  change  at  25°,  and  finds  that,  considering  the 
reaction  as  a  monomolecular  one,  the  constant  k  decreases  continu- 
ously with  the  time.  The  constant  k  decreases  very  slowly  if  the 
action  be  calculated  as  a  bimolecular  one,  so  that  the  etherification 
must,  in  this  case,  be  the  result  of  autocatalytic  action,  the  reaction 
between  the  acid  and  alcohol  being  due  to  the  presence  of  hydrogen 
ions  resulting  from  the  dissociation  of  the  acid.  The  same  result  is 
obtained  on  recalculating  Petersen's  numbers  (Abstr.,  1895,  ii,  258) 
representing  the  velocity  of  etherification  of  formic  acid  dissolved  in 
m ethylic  alcohol. 

It  follows  that  etherification  occurring,  with  or  without  the  addition 
of  a  catalysing  acid,  is  primarily  caused  by  the  activity  of  the  hydro- 
gen ions  present,  so  that  the  various  theories  premising  intermediate 
stages  of  the  reaction  in  etherification  are  now  unnecessary. 

W.  J.  P. 

Indirect  Etherification.  By  Emil  Petersen  (Zeits.  physikal. 
Chem.,  1896,  20,  331— 333).-^The  author  considers  that,  although 
Tafel's  explanation  regarding  the  action  of  small  quantities  of  hydro- 
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gen  chloride  in  "  indireef-  etlierification  "  (this  vol.,  ii,  470)  is  probably 
correct,  it  does  not  vitiate  the  availability  of  the  method  in  those 
cases  where  it  is  desirable  (Abstr.,  1895,  ii,  258).  L,  M.  J. 

Relation  between  the  Colours  of  Atom,  Ion,  and  Molecule. 

11.  By  M.  Carey  Lea  (Zeits.  anorg.  Chem.,  12,  340—352 ;  com- 
pare Abstr.,  1895,  ii,  441 ;  this  vol.,  ii,  594). — (1)  Coloured  inorganic 
substances  composed  of  colourless  ions  yield,  colourless  solutions ; 
for  example,  take  the  colourless  solutions  of  mercuric  iodide  in 
alcohol,  and  of  antimony  pentasulphide  in  alkaline  sulphide  solu- 
tions. This  shows  that  in  solution  the  ions  are  so  far  separated 
that  their  vibrations  do  not  mutually  influence  each  other.  (2) 
There  is  no  relation  between  the  colour  of  a  molecule  and  those 
of  its  constituent  ions.  Two  colourless  ions  may  give  a  coloured 
molecule,  as  in  the  case  of  bromine,  and  of  silver  sulphide  ;  and 
coloured  ions  may  give  a  colourless  molecule,  as  in  the  case  of  the 
white  metal  nickel,  the  ions  of  which  are  green,  or  a  molecule  of  a 
diiferent  colour,  as  in  the  case  of  red  copper,  the  ions  of  which  are 
blue.  (3)  The  change  of  colour  of  the  indicators  used  in  acidimetry 
is  not  due  to  dissociation,  for  the  colour  of  the  alkaline  solution,  in 
Avhich  the  dissociated  sodium  salt  of  the  colour  acid  is  supposed  to 
exist,  persists  after  the  water  has  been  evaporated  off,  and  the  possi- 
bility of  dissociation  thus  removed.  (4)  The  systems  of  arrangement 
of  the  elements  proposed  by  Thomsen  (Abstr.,  1895,  ii,  491 ;  this 
vol.,  ii,  IG)  and  de  Boisbaudran  (Abstr.,  1895,  ii,  440)  have  much  in 
common  with  that  of  the  author  (Abstr.,  1895,  ii,  441).  (5)  The  ions 
are  not  absolutely  free  in  solution,  but  are  subject  to  some  kind  of 
uivitual  restriction ;  for  example,  the  chlorine  ions  of  hydrochloric 
acid  are  unable  to  convert  the  ferrous  ions  of  a  solution  of  ferrous 
chloride  into  ferric  ions  until  the  hydrogen  ions,  by  which  they  are 
accompanied,  are  removed  by  an  oxidising  agent.  C.  F.  B. 

The  Origin  of  Dalton's  Atomic  Theory.  By  Heinrich  Debus 
(Zeit.  physikal.  Ghem.,  1896,  20,  359— 376).— The  author  contests 
several  conclusions  of  Hoscoe  and  Harden,  published  in  the  New  Vieivs 
of  Dalton's  Atomic  Theory.  He  sums  up  his  own  conclusions  as 
follows.  (1)  That  in  1801,  Dalton,  from  physical  considerations,  was 
led  to  the  hypothesis  that  equal  volumes  of  gases  under  normal  con- 
ditions contain  equal  numbers  of  molecules,  that  is,  Mjd  =  k.  (2) 
That  it  is  highly  probable  that  thi;{  hypothesis,  together  with  his 
observations  on  the  oxides  of  nitrcgen,  led  him  to  formulate  his 
atomic  theory.  (3)  Atomic  views  led  Dalton,  in  1805,  to  abandon  his 
hypothesis  Mjd  =  A:.  (4)  Avogadro  was  probably  aware  of  Dalton's 
views,  and  borrowed  his  hypothesis.  L.  M.  J. 

Twin -Elements.       By   Richard     Lorenz    {Zeits.    anorg.    Ghem.y 

12,  329 — 339). — The  following  14  pairs  of  twins  are  said  to  exist 
among  the  elements,  by  twins  being  understood  two  elements  with 
generally  similar  properties,  and  of  which  the  atomic  weights  do  not 
differ  by  more  than  14  (usuallv  about  1)  :  B-C,  Na-Mg,  Al-Si,  P-S, 
K-Ca,  V-Cr,  Mn-Fe,  Ni-Co,  Se-Br,  Pd-Ag,  Sn-Sb,  T-Te,  Ta-W,  Pb-Br. 


640  A.BSTRAOTS  OF  OHEMIOAL  PAPERS. 

It  is  also  noticed  that  the  atomic  weight  of  a  member  of  one  twin  pair 
differs  from  that  of  the  corresponding  member  of  the  next  twin  pair 
by  some  multiple  of  4  (the  atomic  weights  being  taken  to  the  nearest 
integer), and  that  the  other  elements,  which  do  not  form  pairs,  also  obey 
this  law,  so  that  these  elements  may  be  taken  each  as  representing  a 
twin  pair,  the  other  member  of  which  is  not  known  ;  exceptions  are  H, 
Be,  N",  Zn,  Ga,  Rb,  Y,  Zr,  Nb,  In,  Cs,  Ba,  Ir,  An,  and  certain  rare-earth 
metals,  the  atomic  weights  of  which  have  not  as  yet  been  accurately 
determined.  It  is  pointed  out  that,  according  to  this  system,  tellurium 
should  have  a  greater  atomic  weight  .than  iodine,  which  is  in  accord- 
ance with  the  latest  determinations.  C.  F.  B. 

Simple  Method  of  Reducing  Weight  in  Air  to  Weight  in  a 
Vacuum.  By  Fritz  Salomon  {Zeit.  angw.  Chem.,  1896,  529—531). 
— The  author  calls  attention  to  thfe  fact  that  chemists  generally 
neglect  to  convert  weight  in  air  into  weight  in  a  vacuum,  and 
describes  a  modification,  suitable  for  placing  in  a  balance  case,  of  his 
"  barothermometer  "  (Zeit.  angiv.  Ghent.,  ISdS  and  1894),  an  instru- 
ment which  shows  the  weight  of  a  litre  of  air  at  the  atmospheric 
temperature  and  pressure  at  the  time  of  observation.  L.  de  K. 
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Atomic  Weights  of  Oxygen  and  Hydrogen.  By  Edward  W. 
MoRLEY  (Zeits.  physikal.  Ghem.,  1896,  20,  417—455). — The  densities 
of  the  two  gases  having  been  previously  determined  (this  vol.,  ii,  518 
and  595),  the  question  of  the  atomic  weights  was  next  considered. 

The  first  method  was  similar  to  that  of  Leduc  (Abstr.,  1892,  1388), 
that  is,  was  dependent  on  the  determination  of  the  density  of  the 
mixed  gases  evolved  by  the  electrolysis  of  an  alkaline  solution.  One 
point  observed  in  the  researches  was  the  capability  which  air  possesses 
of  creeping  between  the  mercury  and  the  glass  into  the  eudiometer  if 
the  mercury  is  not  covered  by  a  layer  of  sulphuric  acid.  In  all  the 
analyses  of  the  electrolytic  gas,  the  hydrogen  was  found  to  be  pre- 
sent in  slight  excess,  the  average  for  the  series  being  0000293 
(=  excess  /total  gas).  This  has  to  be  allowed  for  in  the  calculation, 
and  was  probably  overlooked  by  Leduc.  The  density  of  the  mixed 
gases  was  thus  obtained  as  D  =  0-535510  i  0000010  (gram  /  litre). 
The  ratios  of  the  volumes  of  oxygen  and  hydrogen  in  the  mixture  were 
then  calculated  on  the  assumption  of  Van  der  Waals'  equation,  and 
found  to  be  I  :  2'00357,  yielding  the  ratio  for  the  combined  volumes 
=  1  :  2'()0269. 

The  second  method  was  by  means  of  the  synthesis  of  water  by 
the  combination  of  weighed  quantities  of  the  gases.  The  oxygen 
was  weighed  as  in  the  density  determinations,  and  the  hjdrogen 
by  the  loss  of  a  charged  palladium  tube,  and  the  uncombined 
residue  was  in  all  cases  eudiometrically  analysed.     The  mean  value 
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for  the  ratio  of  the  atomic  weights  obtained  from  the  weights  of  the 
two  gases  was  15*8792,  and  from  the  weights  of  hydrogen  and  water 
15'8785,  whilst  that  calculated  bj  the  first  method  is  also  15"879, 
which  is,  moreover,  the  mean  value  of  the  results  of  Dittmar  and 
Henderson  (15-866,  15-868),  Cooke  and  Richards  (15-869),  Leduc 
(15-881),  Rayleigh  (15*89),  and  Noyes  (15-897).  The  value  O  = 
15-879  is  hence  at  present  the  most  probable  value  for  the  atomic 
weight.  L.  M.  J. 

Replacement  of  the  Chlorine  in  Chlorides  of  Non-Metals 
and  Metalloids  by  Bromine  and  Iodine.  By  H.  Lloyd  Snapi: 
(Ghem.  News,  1896,  74,  27 — 29). — In  many  experiments,  various  non- 
metallic  chlorides  were  heated  in  sealed  glass  tubes  in  a  parafTm  batli 
with  excess  of  the  metallic  haloid  salt,  the  objects  being  to  heat  tlie 
dry  materials  out  of  contact  with  the  air,  to  watch  for  any  decomposi- 
tion and  to  adjust  the  temperature  accordingly,  and  to  avoid  incon- 
venience arising  from  the  presence  of  any  undecomposed  non-metallic 
chloride  in  the  final  product.  In  this  way,  with  potassium  bromide, 
phosphorus  trichloride  was  apparently  unchanged  at  200 — 220°, 
carbon  tetrachloride  (like  silicon  tetrachloride)  was  but  little  attacked 
at  2U0°,  whereas  sulphur  monochloride  at  200 — 220°  and  arsenic  tri- 
chloride at  180 — 220°  were  partially  converted  into  bromides.  With 
potassium  iodide,  both  sulphur  monochloride  and  carbon  tetrachloride 
were  more  completely  decomposed,  the  former  even  at  ordinary  tem- 
peratures, the  latter  at  200°,  but  yielded  only  mixtures  of  sulphur 
and  iodine,  and  carbon  and  iodine  respectively,  whilst  phosphorus 
trichloride  at  200°,  arsenic  trichloride  at  240°,  and  antimony  chloride 
at  200°  were  readily  converted  into  their  iodides.  A  repetition  of 
Guthrie's  experiment  with  sulphur  monochloride  and  ethylic  iodide 
also  yielded  a  mixture  of  sulphur  and  iodine.  Antimony  trichloride  too 
could  be  converted  into  antimony  tribromide  by  passing  the  vapour 
over  a  long  layer  of  potassium  bromide  heated  to  a  temperature  suffi- 
ciently high  to  decompose  the  double  salt.  D.  A.  L. 

Nitrosodisulphonic  acid  and  its  Salts.  By  Paul  Sabatier 
{Compt.  rend.,  1896,  123,  255 — 258). — A  solution  of  nitrososulphonic 
acid  or  sodium  nitrite  in  sulphuric  acid  is  reduced  not  only  by 
cuprous  and  ferrous  salts  (this  vol.,ii,  599,  622),  but  also  by  a  large 
number  of  other  substances,  with  production  of  the  blue  nitrosodi- 
sulphonic acid.  Mercury  acts  very  rapidly,  but  also  readily  decom- 
poses the  nitrosodisulphonic  acid.  Finely  divided  silver,  tin,  and 
aluminium  behave  in  the  same  way,  and  so  also  do  cadmium,  anti- 
mony, and  lead,  although  much  more  slowly.  Zinc,  even  in  powder, 
bismuth,  chromium,  uranium,  sulphur,  phosphorus,  nickel,  arsenic, 
thallium,  and  magnesium  react  more  or  less  readily,  but  do  not 
produce  the  blue  compound.  Selenium  and  telluriam  behave  as 
with  sulphuric  acid  alone.  Arsenious  anhydride,  antimonious,  man- 
ganous,  and  stannous  oxides,  mercurous  and  chromous  chlorides, 
carbon  bisulphide,  and  arsenic,  bismuth,  tin,  and  zinc  sulphides,  potas- 
sium ferrocyanide,  carbamide,  and  oxalic,  tartaric,  and  citric  acids 
give  no   distinct  result.     On   the  other   hand,  the  blue   product  is 
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readily  produced  by  ziuc  phosphide  or  itrsenide,  and  by  barium  hypo- 
phosphite,  less  readily  by  lead  sulphide  and  stannous  chloride.  Alcohol, 
ether,  glycerol,  and  even  acetic  acid  will  produce  a  blue  ring  if  added 
to  the  nitrososnlphonic  acid  solution. 

The  salts  are  more  stable  than  the  acid  (loc.  cit.),  and  if  a  cupric 
salt  or  a  ferric  salt  is  dissolved  in  the  nitrososnlphonic  acid  solution, 
and  the  reducing  agents  are  then  allowed  to  act,  the  colour  produced 
is  much  more  intense,  and  it  is  observed  with  substances  such  as 
arsenic  and  zinc  sulphides,  bismuth,  zinc  powder,  &c.,  which  do  not 
seem  to  act  under  ordinary  conditions. 

Sulphurous  anhydride  reduces  the  nitrosulphonic  acid  only  in 
presence  of  water.  The  blue  compound  is  formed,  for  instance,  if 
sulphurous  anhydride  is  dissolved  in  sulphuric  acid  diluted  with 
one-third  of  its  volume  of  water,  and  this  liquid  is  added  to  an  equal 
volume  of  tlie  nitrosulphonic  acid  'solution.  The  copper  salt  is 
formed  by  adding  copper  nitrite  to  a  solution  of  sulphurous  anhy- 
dride in  sulphuric  acid  containing  a  small  quantity  of  water. 

When  nitric  oxide  is  passed  into  a  solution  of  cupric  sulphate  in 
sulphuric  acid,  the  blue  compound  is  formed  as  Desbassins  and  Rich- 
mond have  observed.  Nitrosulphonic  acid  is  formed  as  well  as  cupric 
nitroscdisulphonate,  3N0  +  CuSOi  +  H2SO4  =  NO(S03)2Cu  -|- 
2NO,.S03H  -f  2H2O,  and  on  adding  a  cuprous  salt  a  further  quantity  of 
the  cupric  nitrcsodisulphonate  is  produced.  Ferric  sulphate  behaves 
like  cupric  sulphate.  The  red-violet  compound  is  produced  still 
more  readily  when  the  nitric  oxide  is  passed  into  a  solution  of 
ferrous  sulphate  in  sulphuric  acid,  part  of  the  ferrous  salt  being 
oxidised.  The  nitric  oxide  has  no  action  on  sulphuric  acid  alone,  nor 
on  solutions  of  chromic  or  manganic  sulphate  in  the  acid. 

C.  H.  B. 

Preparation  of  Selenic  acid.  By  U.  Mktzner.  {Compt.  rend., 
1895,  123.  23G — 238). — When  excess  of  potassium  permanganate  is 
added  to  a  solution  of  selenious  acid,  complete  oxidation  takes  place, 
the  products  being  selenic  acid  and  potassium  selenate,  which  I'emain 
in  solution,  and  manganese  sesquioxide,  which  is  completely  precipi- 
tated if  the  solutions  are  dilute.  After  removal  of  the  manganese 
oxide,  the  potassium  can  be  precipitated  by  means  of  hydrofluosilicic 
acid. 

A  better  method  is  to  employ  permanganic  acid,  obtained  from 
pure  barium  permanganate.  The  solutions  should  be  dilute,  and  it 
is  best  to  add  the  selenious  acid  to  the  permanganic  acid.  After 
removal  of  the  manganese  oxide  and  concentration  of  the  wash 
water,  a  small  quantity  of  permanganic  acid  is  added  to  oxidise 
the  trace  of  selenious  acid  that  remains  and  to  precipitate  a  small 
quantity  of  manganese  that  has  dissolved.  Sometimes  it  is  necessary 
to  heat  the  liquid  to  boiling,  but  the  manganese  oxide  separates  imme- 
diately on  the  addition  of  a  drop  of  selenious  acid  solution.  Finally 
permanganic  acid  is  added  until  the  liquid  shows  a  persistent  pink 
tinge  in  a  column  20  cm.  thick,  and  the  liquid  is  concentrated,  prefer- 
ably under  reduced  pressure.  An  acid  can  be  obtained,  which  corre- 
sponds almost  exactly  with  the  composition  HjSeOi.  C.  H.  B. 
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Metallic  Compounds  of  Triphosphoric  acid.  By  Martin  Stange 
(Zeifs.  anorg.  Ghem.^  1896,  12,  444 — 463). — Sodium  triphosphate, 
NasPsOio  +  8H2O,  is  obtained  by  heating  sodium  pyrophosphate 
with  sodium  metaphosphate,  or  better,  sodium  pyrophosphate  (IITB 
parts)  with  phosphate  (73*1  parts)  at  a  bright  red  heat  for  20 — 30 
minutes.  The  melt  becomes  warm  when  dissolved  in  water,  and 
})art  of  the  triphosphate  is  decomposed  into  pjro-  and  meta-phos- 
])hates.  The  salt  is  obtained  pure  by  adding  water  to  the  mother 
liquors  of  the  melt,  which  solidify  on  cooling,  and  either  separating 
tlie  salt  by  filtration  or  by  spreading  it  on  a  porous  plate.  The  pro- 
duct is  a  fine  powder  consisting  of  four-sided  leaflets,  and  is  quite 
free  from  metaphosphoric  acid.  It  is  decomposed  by  heat,  acids, 
and  bases,  as  already  described  by  Schwarz  (Abstr.,  1895,  ii,  445). 
AVhen  treated  with  strong  ammonia,  it  forms  a  white  emulsion,  and 
then  an  oil  is  precipitated,  which  is  a  concentrated  solution  of  meta- 
phosphate. Schwarz  states  that  orthophosphate  is  formed  by  the 
action  of  ammonia ;  but  the  author  was  unable  to  obtain  orthophos- 
phate even  by  boiling  the  mixture. 

The  properties  of  cobalt,  nickel,  and  zinc  triphosphates,  CoNaaPaOio 
-f  I2H2O  ;  ZnoXaPaOi,,  -I-  9^HoO,  have  already  been  described  by 
Schwarz.  He  obtained  the  cobalt  and  nickel  salts,  however,  only 
after  the  mixture  had  been  allowed  to  remain  some  time  ;  a  similar 
result  was  obtained  by  the  author  when  working  with  sodium  tri- 
phosphate containing  metaphosphate,  but  when  pure  materials  were 
used,  a  precipitate  was  at  once  formed. 

Ferrotri sodium  triphosphate,  FeNaaPaOu,  +  IHH2O,  is  obtained  by 
adding  sodium  triphosphate  to  a  solution  of  ferrous  sulphate.  The 
solution,  after  filtration,  deposits  the  salt  in  slender,  silky,  white 
needles.  It  is  stable  when  dry,  but  in  contact  with  water  rapidly 
oxidises  and  forms  a  brown  syrup,  which  probably  consists  of  a  basic 
salt.  It  dissolves  in  nitric  acid,  and,  on  warming,  is  converted  into 
ferric  pyrophosphate  with  a  very  violent  evolution  of  nitric  oxide. 
It  is  dehydrated  only  by  heating  to  the  melting  point,  and  ferrous 
oxide  is  then  deposited.  The  author  was  unable  to  obtain  the  corre- 
sponding ferric  salt,  probably  because  it  is  very  easily  soluble  in 
water,  and  thereby  undergoes  decomposition. 

Magnesium  irisodium  triphosphate,  MgNa^PaOio  -\-  I3H2O,  is  ob- 
tained by  adding  a  solution  of  magnesium  chloride  to  one  of  sodium 
triphosphate  until  a  permanent  precipitate  begins  to  form;  this  is 
quickly  redissolved  by  the  addition  of  sufficient  triphosphate,  and  the 
salt  then  at  once  commences  to  separate.  Ic  crystallises  in  very 
slender  needles,  is  decomposed  by  exposure  to  air,  losing  Avater  of 
crystallisation,  and,  when  heated,  intumesces  like  borax,  and  melts  at 
a  red  heat  to  a  clear  glass  easily  soluble  in  acids. 

Manganese  trisodium  triphosphate,  MnNaaPaOio  +  I2H2O,  is  ob- 
tained by  mixing  a  solution  of  manganese  sulphate  with  sodium  tri- 
phosphate. It  crystallises  in  slender,  white  prisms,  loses  its  water  of 
crystallisation  only  when  heated  to  redness,  and  then  melts  to  a 
colourless  glass  which  is  easily  soluble  in  sulphuric  acid. 

Tricopper  sodittm  pyrophosphate,  CuiNn,iPiOu  4-  lOtl^O,  is  obtained 
by  mixing  a  solution  of  sodium  triphosphate   with  copper  sulphate 
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until  a  permanent  precipitate  is  obtained.  It  is  a  white,  ci'jstalliiie 
powder,  quite  insoluble  in  water,  and  when  heated  becomes  blue, 
green,  then  yellowish -green,  and  sinters  at  a  high  temperature.  Even 
after  heating,  it  is  soluble  in  nitric  and  hydrochloric  acids. 

Gupric  trisndium  triphosphate,  CuN^asPsOjo  +  I2H2O,  is  obtained 
by  mixing  sodium  triphosphate  and  copper  sulphate  in  the  theoreti- 
cal proportions.  It  crystallises  from  the  solution,  after  1  to  2  days,  in 
lustrous,  bluish-green  prisms.  When  heated,  it  melts  in  its  water 
of  crystallisation,  and  at  a  red  heat  is  converted  into  a  glass  which, 
when  hot,  is  yellow,  when  cold,  bluish-green,  and  is  easily  dissolved 
by  acids. 

Lead  triphosphate-sodium  pyrophosphate,  PbsNaiPgOa?  +  IOH3O,  is 
obtained  by  adding  a  neutral  solution  of  lead  nitrate  to  a  solution  of 
sodium  triphosphate  until  a  permanent  precipitate  is  produced,  and 
then  dissolving  the  latter  by  the  addition  of  more  triphosphate.  It 
crystallises  in  yellowish  nodules,  and  raelt^?,  when  heated,  to  a  colour- 
less glass,  which  is  easily  soluble  in  nitric  acid.  An  amorphous  lead 
salt  is  obtained  by  employing  an  excess  of  lead  nitrate  ;  it  has  not,  how- 
ever, a  constant  composition,  and  contains  sodium  which  cannot  be 
eliminated  by  prolonged  washing.  When  the  salts  are  allowed  to 
react  with  one  another  for  some  time,  the  analysis  of  the  product 
approaches  that  of  lead  triphosphate.  Prom  dilute  solution,  howevei', 
and  when  the  precipitate  is  at  once  separated,  the  product  appears  to 
be  lead  pyrophosphate  contaminated  with  metaphosphate.  The 
filtrate  from  the  precipitate  contains  lead  and  phosphoric  acid,  so 
that  apparently  an  excess  of  lead  salt  decomposes  the  triphosphate. 

Trisilver  sodium  pyrophosphate. — The  action  of  silver  nitrate  on 
sodium  triphosphate  is  very  similar  to  that  of  lead  nitrate,  and  com- 
plicated pyrophosphates  are  obtained,  which  the  author  was  unable 
to  isolate.  A  salt  of  the  composition  AgaNaPjOv  +  2H2O,  which  is 
probably  formed  in  the  above  reaction,  is  obtained  by  treating  a 
saturated  solution  of  sodium  pyrophosphate  with  silver  nitrate,  when 
it  is  precipitated  as  a  heavy,  crystalline  pow^der,  together  with  amor- 
phous silver  pyrophosphate.  When  strongly  heated,  it  melts  to  a 
brown  liquid,  v/hich,  on  cooling,  forms  a  lemon  yellow,  crystalline 
mass  containing  orthophosphate. 

Chromium  salts  give  no  precipitate  with  triphosphate,  but  with  a 
mixture  of  molecular  proportions  of  meta-  and  pyro-phosphates,  a  green 
precipitate  is  obtained.  With  manganese  salts,  triphosphates  yield  a 
crystalline  precipitate  of  triphosphate,  whilst  with  the  mixed  phos- 
phates an  amorphous  precipitate  is  formed,  and  only  after  remaining 
some  weeks,  a  small  quantity  of  crystalline  manganese  trisodium  tri- 
phosphate. Cadmium  salts  give  no  precipitate  with  a  solution  of  tri- 
phosphate, and  with  a  solution  of  the  mixed  phosphates,  a  precipitate  of 
small  crystals.  From  the  above  results,  the  author  concludes  that  the 
triphosphates  are  chemical  compounds,  and  not  double  salts  of  pyro- 
with  meta-phosphoric  acid.  E.  C.  R. 

Artificial    Production    of   Diamonds.      By    Hknri    Moissa 
(Compt.  rend.,  1896,    123,   206— 210).— Iron    was    carburetted   and 
fused  in  the  electric  furnace  and  allowed  to  fall  into  mercury  10  cm. 
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deep  covered  with  water  20  cm. deep.  The  irregular  shaped  granules 
thus  obtained  were  saturated  with  carbon,  but  contained  none  of 
high  sp.  gr.  ;  the  spheres  or  ellipsoids  formed  at  the  same  time  con- 
tained, however,  both  black  diamonds  and  transparent  diamonds^ 
some  of  Avhich,  although  microscopic,  showed  remarkable  regularity 
of  crystalline  form. 

Larger  masses  of  the  fused  carburetted  iron  were  allowed  to  fall 
into  water  and  mercury  at  the  bottom  of  a  pit  shaft  32  metres  deep, 
bat  the  conditions  of  the  experiment  were  not  favourable  to  the  pro- 
duction of  spherical  masses  of  iron.  It  was  observed  that  when  the 
falling  globules  touched  the  tub  containing  the  mercury,  or  came  in 
contact  with  the  earth  they  broke  up,  with  a  flame,  into  scintillating 
globules,  the  change  being  accompanied  by  a  report  like  that  of  a 
rifle.  It  was  also  observed  that  even  during  the  short  time  occupied 
by  the  fall,  the  temperature  of  the  globules  was  materially  reduced. 

In  other  experiments,  the  fused  carburetted  iron  was  run  into  a 
small  [cylindrical  cavity  in  a  largo  mass  of  iron  or  copper.  Under 
these  conditions,  the  fused  metal  is  very  rapidly  cooled,  and  diamonds 
are  obtained  mixed  with  graphite,  but  the  yield  is  not  very  satis- 
factory. C.  H.  B. 

Black  Diamonds.  By  Henri  Moissan  (Compt.  rend.,  1896,  123^ 
210 — 211). — The  black  matter,  or  so-called  black  diamond,  included 
in  transparent  diamonds  from  Brazil,  is  composed  of  a  variety  of 
carbon  different  from  diamond.  When  such  diamonds  are  powdered 
and  heated  in  oxygen  at  a  temperature  200°  below  the  ignition  point 
of  the  diamond,  the  black  matter  burns  away  with  production  of 
carbonic  anhydride,  and  the  residual  diamond  is  quite  white. 

C.  H.  B. 

Homogeneity  of  Argon  and  Helium.  By  William  Ramsay  and 
J.  Norman  Collie  (Compt.  rend.,  1896,  123,  214 — 216,  and  also- 
Nature,  1896,  54,  546). — In  each  case  the  gas  was  allowed  to  diffuse 
through  a  small  tube  of  porous  earthenware  into  a  vacuum,  and  was 
submitted  to  several  successive  fractionations  in  this  way.  Direct 
experiment  showed  that  the  process  permits  of  the  separation  of  helium 
from  hydrogen,  and  carbonic  anhydride  from  oxygen,  and  that  by 
observing  the  rate  of  descent  of  a  column  of  mercury  connected  with  the^ 
apparatus,  a  fairly  accurate  determination  of  the  sp.  gr.  of  a  gas  may 
be  made. 

In  the  case  of  argon,  several  fractionations  resulted  in  two  portions 
of  the  gas  being  obtained  of  sp.  gr.  19'93  and  2001  respectively,  and  it 
follows  that  little  or  no  separation  is  effected. 

In  the  case  of  helium,  on  the  other  hand,  the  gas  w^as  sepa- 
rated into  two  portions  of  sp.  gr.  1'874  and  2*133  respectively,, 
and  repeated  fractionation  of  each  of  these  portions  failed  to  alter 
these  figures.  Determinations  of  the  refractive  indices  of  the 
two  gases  by  Lord  Rayleigh  gave  for  the  lighter  0'1350  (air  =  1), 
and  for  the  heavier  0'1524,  the  two  values  being  almost  exactly  pro- 
portional to  the  sp.  gr.  of  the  gases.  Both  fractions  of  helium  gave 
absolutely  the  same  spectrum.  It  is,  therefore,  impossible  to  say 
that  one  fraction  is  a  mixture,  whilst  the  other  is  homogeneous. 
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Having  regard  to  the  fact  that  the  spectra  of  the  two  gases  are 
identical,  that  the  refractive  indices  of  known  gases  of  different 
chemical  composition  are  not  proportional  to  their  sp.  gr,,  and  that  it 
is  improbable  that  there  should  be  two  different  gases  with  nearly 
the  same  sp.  gr.,  the  authors  suggest  that  in  their  experiments  they 
may  have  separated  light  molecules  of  helium  from  heavy  molecules 
of  helium.  C.  H.  B. 

Quick  Nitrogen  Absorbent  for  the  Liberation  of  Argon  and 
the  Manufacture  of  Metallic  Lithium.  By  Henry  N.  Warren 
(Chem.  Netcs,  1896,  74,  6). — Dry  lithium  hydroxide  is  heated  in  a 
tubulated  iron  retort,  metallic  magnesium  being  added  in  small 
pieces  from  time  to  time  through  the  tubulare ;  metallic  lithium 
distils  over.  The  carljonate  may  be  used,  but  then  the  metal  is  con- 
taminated with  carbide,  which  evolves  acetylene  in  contact  with 
water. 

A  material  wliich  absorbs  nitrogen  with  great  avidity  is  obtained 
by  the  reduction,  in  an  atmosphere  of  hydrogen  at  as  low  a  temperature 
as  possible,  of  a  mixture  of  magnesium  powder  with  calcium  or  barium 
hydroxide,  saturated  with  a  strong  solution  of  lithia.  D.  A.  L. 

Alloys.  By  Henri  Gautier  (Gompt.  rend.,  1896,  123,  172— 
n-i). — The  author  has  determined  the  melting  points  of  a  number 
of  alloys  with  the  object  of  ascertaining  whether  there  is  a  group  of 
alloys  containing  two  metals  which  are  not  isomorphous,  but  which 
form  an  alloy  isomorphous  with  one  of  them,  and  are,  therefore, 
analogous  to  ammonium  ferric  chloride,  sodium  silver  chloride, 
or  calcium  sodium  sulphate.  In  the  following  table,  the  com- 
positions of  the  alloys  are  given  in  per  cents,  of  the  less  fusible 
constituent. 


Cd-Ag. 

M.p. 

Zn-Ag. 

M.p. 

Sn-Ag. 

M.p. 

Sb-Ag. 

M.p. 

Cu-Ni. 

M.  p. 

0  0 

322° 

0  0 

433° 

0-0 

232° 

0-0 

632° 

0-0 

1050' 

4  0 

355 

6-25 

465 

4-86 

221 

5-0 

613 

0-5 

1045 

10-6 

422 

.30-0 

,595 

16  -66 

312 

10-0 

590 

20-0 

1250 

21-75 

525 

52-17 

695 

25-0 

355 

25-0 

560 

33-33 

1310 

36  -23 

660 

58  0 

715 

.33  -.33 

390 

33  -33 

510 

50-0 

1340 

42  0 

710 

62-0 

690 

40-0 

430 

50-0 

495 

55-55 

1370 

51  0 

755 

72-50 

693 

50-0 

475 

55-0 

482 

66-66 

1400 

«0-16 

805 

76-60 

730 

58-82 

535 

60-0 

492 

100-0 

1450 

68  -65 

840 

89 -St- 

870 

66-66 

600 

66-6 

525 





77-63 

880 

94-24 

910 

74  -62 

682 

75-0 

583 

— 



86-1 

925 

100-0 

954 

83  -33 

815 

83  -33 

750 

— 



91-8 

945 

— 

— 

90-90 

900 

90-9 

885 





95-5 

950 

— 

— 

100  -00 

954 

100-0 

954 





100-0 

954 

— 

~ 

— 

— 

— 

— 

— 

— 

In  the  case  of  the  silver-cadmium,  silver-zinc,  and  silver-tin  alloys, 
the  variations  in  the  melting  points  are  not  analogous  to  those 
observed  in  the  case  of  the  salts  previously  referred  to.  Further, 
whilst,  as  a  rule,  the  addition  of  a  small  quantity  of  metal  to  another 
more  f  ufiible  metal  lowers  the  molting  point,  the  reverse  is  the  case 
with  silver  and  cadmium,  and  silver  and  zinc.     The  melting  points  of 
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tin  and  bismuth  are  raised  by  the  addition  of  small  quantities  of 
antimony,  which  is  isomorphous  with  bismuth.  The  immediate 
raising  of  the  melting  point  of  the  more  fusible  of  the  two  consti- 
tuents of  the  alloy  seems  to  be  intimately  related  to  the  phenomena 
of  isomorphism. 

The  curve  of  tlie  melting  points  of  the  copper- nickel  alloys  indi- 
cates the  formation  of  a  compound,  CuM,  whilst  the  corresponding 
curve  for  the  silver-antimony  alloys  indicates  that  they  are  simply 
mixtures.  C.  H.  B. 

Magnesium  Cobaltite.  By  E.  Dufau  (Gompt.  rend.,  1896,  123, 
239 — 240). — When  an  intimate  mixture  of  150  grams  of  oobaltic 
oxide,  C02O3,  and  75  grams  of  magnesium  oxide  is  heated  for  10 
minutes  in  the  electric  furnace  with  an  arc  from  300  amperes  and 
70  volts,  magnesium  cobaltite,  CoOsMg,  is  obtained  as  a  very  deep, 
garnet-red,  crystalline  mass  of  sp.  gr.  5*06  at  20°.  Its  hardness  is 
between  4  and  5.  The  cobaltite  is  dissolved  by  hydrofluoric  acid,  by 
hydrochloric  acid  with  evolution  of  chlorine,  and  by  nitric  and  sulph- 
uric acids  with  evolution  of  gas,  and  it  is  also  decomposed  and  par- 
tially dissolved  by  ammonia.  Oxygen  is  without  action  on  it  at  a 
red  heat,  but  sulphur  converts  it  into  cobalt  sulphide  at  a  lower  tem- 
perature. Chlorine  attacks  it  with  production  of  cobaltous  chloride, 
which  sublimes,  and  bromine  behaves  similarly,  but  iodine  seems  to 
have  no  action.  Dry  hydrogen  fluoride  and  dry  hydrogen  chloride 
also  decompose  it  readily,  but  fused  oxidising  agents  have  no  action 
on  it.  C.  H.  B. 

Electro-Chemical  Method  of  preparing  Metallic  Hydroxides. 

By  Richard  Lorenz  (Zeits.  anorg.  C/iem.,  1896,  12,  436 — 441). — A 
bath  of  potassium  or  sodium  chloride,  sulpha-te,  or  nitrate,  dissolved  in 
water,  is  used  according  to  the  ease  with  which  the  several  hydroxides 
are  formed  in  these  solutions.  The  cathode  consists  of  a  platinum 
plate,  and  the  anode  of  a  plate  of  the  metal  whose  hydroxide  is  to  be 
prepared.  The  electrolyte  is  continually  stirred,  and  tlie  metallic 
hydroxide  is  obtained  as  an  insoluble  precipitate.  An  anode  of  copper 
in  a  solution  of  potassium  chloride,  gives  a  yellowish-red  precipitate 
of  cuprous  hydroxide,  and  in  a  solution  of  potassium  nitrate,  a  blue 
precipitate  of  cupric  hydroxide.  Silver,  magnesium,  zinc,  cadmium, 
aluminium,  lead,  manganese,  and  iron,  when  treated  by  this  method, 
are  easily  converted  into  their  hydroxides.  Mercury  gives  no  precipi- 
tate when  treated  in  a  bath  of  potassium  chloride,  calomel  being 
formed  ;  in  a  bath  of  potassium  nitrate,  a  black  precipitate  is  obtained. 
Thallium,  when  treated  in  baths  of  the  potassium  salts,  becomes 
covered  with  a  coat  of  suboxide,  and  a  brown  precipitate  of  thallium 
hydroxide  is  very  gradually  formed.  Tin,  when  treated  in  a  bath  of 
chloride,  sulphate,  or  nitrate,  yields  orthostannic  acid,  which,  by  this 
method,  is  easily  obtained  pure.  Antimony  and  bismuth,  treated  by 
this  method,  become  coated  with  a  grey  skin,  and  no  hydroxides  are 
formed.  Nickel,  in  a  bath  of  the  nitrate,  becomes  quickly  coated 
with  a  black  skin ;  in  a  bath  of  the  chloride,  the  green  hydroxide  is 
very  easily  obtained. 
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The  method  is  applicable  to  the  preparation  of  hydroxides  which 
are  insoluble  in  water;  hydroxyl  ions  and  metal  ions  are  formed  in 
equivalent  proportions,  and  therefore  the  hydroxide  is  obtained  in 
neutral  solutions,  and  this  is  a  great  advantage  over  the  chemical 
method,  where  it  is  necessary  to  wash  the  hydroxides  free  from  alkali. 
►Since  the  precipitated  hydroxides  are  formed  in  the  solution,  and  not 
at  the  cathode  or  anode,  the  latter  do  not  become  foul,  and  a  large 
quantity  of  the  hydroxide  can  be  prepared  with  the  same  strength  of 
current  and  solution.  It  is  important  that  the  anodes  should  be  made 
of  pure  metal,  as  it  is  the  impurities  in  the  metal  alone  which  can  con- 
taminate the  hydroxides  prepared  by  this  method.  E.  C.  R. 

Electro-Chemical  Method  of  preparing  Metallic  Sulphides. 

By  KiCHARD  LoRENZ  (Zeits.  anorg.  Ghem.,  1896,  12,  442 — 443). — The 
method  is  similar  to  that  described  in  the  preceding  abstract  for  the 
preparation  of  metallic  hydroxides.  A  cathode  of  copper  sulphide  is 
employed,  and  an  anode  of  the  metal  whose  sulphide  is  to  be  prepared. 
The  bath  consists  of  a  solution  of  potassium  or  sodium  chloride, 
nitrate,  or  sulphate.  Copper,  silver,  cadmium,  tin,  lead,  iron,  and 
nickel  sulphides  are  easily  obtained.  The  method  is  evidently  of 
general  application,  and  is  very  convenient,  as  the  metallic  sulphides 
are  formed  in  neutral  solution  and  without  using  hydrogen  sulphide 
or  alkali  sulphides.  E.  C.  R. 

Action  of  Hydrogen  Sulphide  on  Solutions  of  Cupric  Salts. 
By  BoHUSLAV  Brauxek  {Chem.  'News,  1896,  74,  99  ;  compare  Coppock, 
this  vol.,  ii,  562). — Investigations  have  been  made  on  the  complete 
precipitation  with  a  slow  or  rapid  current  of  hydrogen  sulphide,  of 
aqueous  solutions  of  cupric  sulphate  or  chloride  under  varying  condi- 
tions of  dilution,  acidity,  and  of  temperature.  The  resulting  pre- 
cipitate, greenish-black  or  dark  olive  green  in  colour,  was  washed 
thoroughly  and  successively  with  hydrogen  sulphide  solution,  alcohol, 
carbon  bisulphide,  alcohol,  and  ether,  the  air  being  rigorously 
excluded  throughout  by  means  of  carbonic  anhydride.  The  washed 
and  unwashed  precipitates  have  been  analysed  ;  the  latter  always  con- 
sisted of  copper,  combined  sulphur,  and  free  sulphur,  whilst  the  former 
was  neither  simply  Cu^Ss  nor  CuS,  but  apparently  contained  varying 
proportions  of  CuS  and  CujS.  The  exact  conditions  under  which  the 
larger  proportion  of  one  or  the  other  is  produced  are  not  yet  known, 
and  are  to  form  the  subject  of  future  experiments.  It  is  suggested 
that  the  formation  of  sulphoxy-com pounds  of  copper  may  have  some- 
thing to  do  with  the  reaction.  D.  A.  L. 

Mercuric  Oxy-salts.  By  Raoul  Vaket  (Oompt.  rend.,  1896,  123, 
174 — 176). — Raoult  and  Guinchant  have  shown  that  mercuric  oxy- 
salts  do  not  exist  in  their  solutions  in  the  form  of  basic  salts,  and  the 
author  has  endeavoured  to  determine  whether  they  exist  as  normal  or 
acid  salts.  Berthelot  has  shown  that  the  thermal  effect  of  the  sub- 
stitution of  one  metal  for  another  in  a  saline  solution  is  equal  to  the 
difference  between  the  respective  heats  of  formation  of  the  initial  and 
final  compounds,  and,  on  the  other  hand,  Andrews,  and   Favre  and 
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Silberman  have  shown  that  the  amount  of  heat  developed  by  the 
substitution  of  one  metal  for  another  in  a  saline  solution  is  inde- 
pendent of  the  nature  of  the  acid  radicle.  Berthelot's  determina- 
tions, however,  prove  that  this  law  does  not  hold  good  for  mercuric 
chloride,  bromide,  or  cyanide. 

On  the  other  hand,  IBerthelot's  determinations  show  that  in  a  solu- 
tion of  the  acetate,  the  displacement  of  potassium  by  mercury  develops 
-i-164'9  Cals. ;  the  determinations  of  Berthelot  and  of  the  author 
show  that  in  solutions  of  the  picrate  a  similar  displacement  likewise 
develops  -f- 164*9  Cals.  In  the  case  of  the  nitrate,  the  displacement 
develops  +165'0  Cals.,  and  it  follows  that  mercuric  oxy-salts  obey  the 
law  of  thermochemical  moduli,  and  that  the  nitrate  exists  in  solution 
as  the  normal  salt. 

According  to  Berthelot,  the  heat  of  formation  of  potassium  hydro- 
gen sulphate,  dissolved  in  dilute  sulphuric  acid,  is  — 2'6  Cals.  less 
than  the  heat  of  formation  of  the  normal  sulphate.  The  author  has 
found  that  the  heat  of  formation  of  mercuric  sulphate,  dissolved  in 
dilute  sulphuric  acid,  is  H-170'0  Cals.,  and  hence  the  displacement  of 
potassium  by  mercury  in  such  a  solution  will  develop  +1650  Cals., 
exactly  as  in  the  case  of  other  mercuric  oxy-salts.  It  follows  that 
mercuric  sulphate,  dissolved  in  excess  of  dilute  sulphuric  acid,  is 
present  in  the  form  of  a  hydrogen  salt,  strictly  comparable  v/ith  the. 
corresponding  sodium  and  potassium  salts.  C.  H.  B. 

Artificial  Dendrites.  By  Henryk  Arctowski  (Zeifs.  anorg.  Cheni.^. 
1896, 12,  353 — 357). — Solutions  of  mercuric  chloride,  of  concentration 
varying  from  10 — 0*1  per  cent.,  were  left  for  three  months  in  contact 
with  marble  at  39".  The  oxychloride,  HgCl2,4HgO  (Abstr.,  1895,  ii, 
393),  separated  in  definite  crystals  from  the  stronger  solutions  ;  in 
more  or  less  parallel,  but  slightly  interlacing  plates,  from  tlie  solutions 
of  medium  strength,  the  plates  being  seen  under  the  microscope  to  be 
built  up  of  small  cubes ;  and  in  dendritic  growths,  precisely  resem- 
bling those  of  native  copper,  from  the  weaker  solutions.  That  better 
crystals  are  got  from  the  stronger  solutions  is  correlated  with  the  fact 
that  the  oxychloride  in  question  is  more  soluble  in  these  solutions ;  it. 
is  quite  insoluble  in  pure  water.  C.  F.   B. 

Mercurous  Nitrite.  By  P.  C.  EIy  (Zeits.  anorg.  Chem.,  1896, 12, 
365 — 374). — This  substance,  Hg2(N02)2,  is  obtained  by  diluting  yellow 
nitric  acid,  of  sp.  gr.  141,  with  3  parts  of  water,  and  allowing  it  to 
remain  for  one  or  two  days,  best  at  a  temperature  of  about  30°,  in 
contact  with  a  large  excess  of  mercury;  the  nitrite  is  deposited  on  the 
surface  of  the  metal  in  the  form  of  yellow  needles.  It  is  decomposed 
but  slowly  by  dilute  sulphuric  acid  in  the  cold,  nitrous  fumes 
being  evolved ;  boiling  with  a  large  excess  of  water  decomposes  it  to 
the  extent  of  about  78  per  cent,  into  mercury  and  mercuric  nitrite. 
The  author  discusses  the  bearing  that  the  formation  and  properties  of 
mercurous  nitrite  have  on  the  constitution  of  nitrites  and  the  action 
of  metals  on  nitric  acid  ;  he  thinks  that  in  it  the  metal  is  directly 
united  to  nitrogen,  as  in  the  nitrites  of  silver,  copper,  and  bismuth. 

C.  F.  B. 
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Lanthanmn  Carbide.  By  Henri  Moissan  (Compt.  rend.,  1896, 
123,  148 — 151.) — Lanthanum  oxide  is  easily  reduced  by  carbon  in 
the  electric  furnace,  although  the  temperature  required  is  somewhat 
higher  than  in  the  case  of  cerium  oxide.  A  mixture  of  lanthanum 
oxide  with  four-fifths  its  weight  of  sugar  carbon  is  placed  in  a  carbon 
tube  closed  at  one  end,  and  heated  in  the  electric  furnace  with  a 
current  of  350  amperes  and  50  volts.  The  product  is  lanthanum 
.carbide,  CaLa,  which  is  distinctly  crystalline,  and  is  transparent  and 
-yellow  in  thin  slices  ;  sp.  gr.  =  5*02  at  20°.  It  is  not  attacked  by 
fluorine  at  the  ordinary  temperature,  but  burns  brilliantly  in  it  when 
•gently  heated ;  it  also  burns  in  chlorine  at  250°,  and  in  l3romine  and 
iodiue  vapours  at  255°.  When  heated  to  redness  in  oxygen,  it  burns 
completely,  but  remains  practically  unaffected  by  sulphur  vapour  at 
the  softening  point  of  glass,  or  by  phosphorus  vapour  at  700 — 800°. 
Selenium  vapour,  on  the  other  hand,  converts  the  carbide  into  a 
selenide.  Nitrogen  at  700 — 800°  has  little  effect  on  it,  but  the  residue 
evolves  small  quantities  of  ammonia  when  fused  with  potassium 
hydroxide.  Carbon  dissolves  in  the  fused  carbide,  but  separates  as 
^vell  crystallised  graphite  on  cooling.  Fuming  nitric  acid  has  no 
-Action  on  the  carbide,  but  concentrated  sulphuric  acid  is  reduced  when 
heated  with  it;  dilute  acids  decompose  it  readily.  When  heated  in 
nitrous  or  nitric  oxide,  the  carbide  burns  vigorously  ;  it  is  also  decom- 
posed by  hydrogen  chloride  below  a  dull  red  heat,  and  fused  oxidising 
agents  attack  it  readily. 

When  mixed  with  water,  lanthanum  carbide  is  rapidly  decomposed 
at  the  ordinary  temperature,  with  evolution  of  a  gas  which  contains 
about  71  per  cent,  of  acetylene,  1  to  2  per  cent,  of  ethylene,  and  27 
to  28  per  cent,  of  methane.  Small  quantities  of  liquid  and  solid 
hydrocarbons  are  formed  at  the  same  time.  C.  H.  B, 

Action  of  Mercury  Salts  on  Aluminium.  By  Percy  A.  B. 
Richards  (Chem.  News,  1896,  74,  30 — 31). — Salts  of  mercury,  or  the 
metal  itself,  when  brought  into  contact  with  aluminium,  give  rise  to 
filamentitious  excrescences  of  alumina,  seemingly  caused  by  the  for- 
mation of  an  aluminium  amalgam  and  its  subsequent  reaction  with 
the  moisture  of  the  air.  The  excrescence  reappears  after  washing  and 
wiping,  if  the  mercury  has  once  obtained  a  firm  hold.         D.  A.  L. 

Preparation  of  Potassium  Permanganate  by  Electrochemical 
Means.  By  Richard  Lorenz  (Zeits.  anorg.  Chem.,  1896,  12,  393 — 
395). — A  solution  of  potassium  permanganate  can  be  prepared  by 
passing  a  current  of  1'5  volt  potential  between  an  anode  of  com- 
mercial manganese  or  of  ferromanganese  (containing  20 — 25  per  cent, 
of  iron)  and  a  cathode  of  porous  copper  oxide  (such  as  the  positive 
plate  of  a  '*cupron-element "),  these  two  electrodes  dipping  in  a 
sohition  of  caustic  potash  contained  in  a  beaker.  Ferric  oxide 
collects  at  the  bottom  of  tlie  beaker.  C.  F.  B. 

Action  of  Halogen  Compounds  of  Phosphorus  on  Iron, 
Nickel,  and  Cobalt.  By  A.  Granger  {Compt.  rend.,  1896,  123, 
176 — 178). — The  author  has  investigated  the  action  of  the  vapour  of 
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phospliorus  trichloride,  tribromide,  and  diiodide  on  iron,  nickel,  and 
cobalt  reduced  from  the  oxide,  or  better,  from  the  oxalate.  At  a  red 
heat,  iron  and  phosphorus  trichloride  yield  the  phosphide,  FeiPa,  in 
small,  brilliant,  iron-grey,  prismatic  crystals.  Nickel,  under  the 
same  conditions,  yields  the  red,  crystalline  product  described  by 
Pelletier,  but  by  prolonged  action  of  the  chloride,  at  a  somewhat 
higher  temperature,  small,  brilliant,  yellowish- white  crystals  of  the 
subphosphide,  Ni^P,  are  obtained.  At  a  temperature  above  a  red 
heat,  but  not  exceeding  bright  redness,  cobalt  yields  a  subphosphide, 
CogP,  which  forms  small,  prismatic  needles. 

Phosphorus  bromide  does  not  readily  attack  the  three  metals  under 
the  conditions  stated,  and  yields  unsatisfactory  results.  The  diiodide 
very  readily  yields  the  phosphides,  Fe^Pa  and  Ni2P,  but  does  not 
readily  attack  cobalt.  The  trifluoride  yields  the  same  products 
mixed,  howevei*,  with  the  corresponding  fluorides  and  the  products 
of  the  action  of  fluorine  on  glass. 

The  iron  phosphide,  FciPs,  is  attacked  with  difficulty  by  aqua 
regia,  but  the  nickel  and  cobalt  subphosphides  dissolve  readily  in  it, 
and  also  in  nitric  acids.  All  three  compounds  are  readily  attacked 
by  chlorine  and  by  fused  alkalis,  and  lose  phosphorus  when  heated. 

C.  H.  B. 

Preparation  of  Potassium  Dichromate  by  Electrochemical 
Means.  By  Richard  Lorenz  {Zeits.  anorg.  Ghem.,  1896,  12,  396 — 
397). — A  solution  of  potassium  dichromate  can  be  prepared  by  passing 
a  current  of  2  volts  potential  between  an  anode  of  ferroehrorae  (con- 
taining about  equal  quantities  of  chromium  and  iron)  and  a  cathode 
of  porous  copper  oxide,  the  two  electrodes  dipping  in  a  solution  of 
caustic  potash  contained  in  a  beaker.  Ferric  oxide  collects  at  the 
bottom  of  the  beaker.  C.  F.  B. 

Combination  of  Iodic  acid  with  other  Acids.  By  Paul 
Chretien  {Gompt.  rend.,  1896,  123,  178— 180).— When  100  gram.s 
of  sodium  iodate  and  70  grams  of  moljbdic  anhydride  are  boiled 
for  some  time  with  3000 — 4000  c.c.  of  water,  the  salt, 

l206,2Mo03,Na20,H20, 

is  obtained  in  small,  stellate  groups  of  slender  needles,  slightly 
soluble  in  water,  but  soluble  in  nitric  acid.  The  latter  solution  pre- 
cipitates phosphoric  acid  in  the  form  of  a  phosphomolybdate.  Yellow 
molybdic  acid,  Mo03,2H20,  is  very  soluble  in  hot  sodium  iodate  solu- 
tion, and  the  liquid  deposits  short  needles,  which,  when  dried  at  100°, 
have  the  composition  l205,4Mo02,Na2O.  Potassium  iodate  yields  a 
salt,  l205,2Mo03,K20,H20,  which  crystallises  in  brilliant  lamellae,  and 
ammonium  iodate  yields  an  analogous  compound.  The  corresponding 
barium  salt  crystallises  with  2  mols.  HjO  in  a  bulky  mass  of  long, 
slender  needles,  and  when  a  nitric  acid  solution  of  this  salt  is  mixed 
Avith  an  equivalent  quantity  of  sulphuric  acid,  a  solution  of  iodo- 
moli/hdiG  acid,  l205,2Mo03,2H20,  is  obtained  ;  this  crystallises  when 
concentrated  in  a  vacuum,  but  the  acid  is  very  soluble  in  water. 

Freshly  prepared  tungstic  acid  is  insoluble  in  solutions  of  iodates 
or  of  iodic  acid,  but  metatungstic  acid  combines  with  iodic  acid  in 
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several  proportions,  and  yields  a  series  of  iodotungstates  when  added 
to  cold  and  somewhat  dilute  solutions  of  iodates.  Potassium  iodate 
yields  crystals  of  the  composition  2l205,4WOa,2K30,8H20,  analogous 
to  the  iodomolybdate. 

When  syrupy  phosphoric  acid  is  boiled  with  excess  of  iodic  acid, 
brilliant,  nacreous,  prismatic  crystals  are  obtained,  which  have  the 
composition  P205,18l205,4H20,  and  are  rapidly  decomposed  by  moist 
air,  and  converted  into  a  white  powder.  C.  H.  B. 

Action  of  Ammonia  on  Alkali  Paratungstates.    By  L.  A. 

Hallo PEAU  (Compt.  rend.,  1896,  123,  180— 182;.— When  a  large 
excess  of  ammonia  is  added  to  a  concentrated  solution  of  potassium 
paratungstate,  a  crystalline  precipitate  is  produced ;  this  dissolves 
in  hot  water,  from  which  it  separates  in  crystals  of  the  composition 
12W03,5K(NH,)0  +  IIH2O.  They  are  very  thin,  rhomboidal 
lamella3,  which  act  strongly  on  polarised  light,  show  extinction  at  27^ 
from  the  axis  of  elongation,  and  generally  resemble  1>he  prismatic 
crystals  of  the  simple  potassium  or  ammonium  paratungstate.  The 
double  salt  results  from  the  combination  in  equal  molecular  propor- 
tions of  the  two  simple  salts,  which  are  triclinic  and  isomorphous. 

Under  similar  conditions,  sodium  paratungstate  yields  rhomboidal 
crystals  of  the  compound  12W03,4(]S[H4)20,N'a20  +  l^HgO,  obtained 
by  Gibbs  by  the  action  of  ammonium  phosphate  on  sodium  para- 
tungstate in  presence  of  alcohol.  If,  however,  ammonia  is  added 
drop  by  drop  to  a  concentrated  solution  of  the  paratungstate  untii 
the  precipitate  redissolves  with  difficulty,  the  solution,  when  concen- 
trated, yields  crystals  of  the  compound  12W03,3(NH4)20,2Na20  + 
ISHaO,  already  described  by  Marignac.  It  loses  12  mols.  H^.O  at 
100".  The  crystals  are  rhombic  prisms,  which  act  strongly  on 
polarised  light,  and  show  extinction  at  36°  from  the  axis  of  elonga- 
tion. The  acid  tungstate,  16W03,3(NH4)20,3Na20  -1-  22H2O,  is  also 
sometimes  obtained  from  the  same  liquid  in  prismatic  crystals  which 
show  extinction  at  35°  from  the  axis  of  elongation. 

These  results  afford  further  evidence  of  the  differences  between  the 
chemical  properties  of  sodium  and  potassium  paratungstates. 

C.  H.  B. 

Specific  Gravity  and  Specific  Heat  of  Alloys  of  Iron  and 
Antimony.  By  J.  B.  Vincent  Laborde  {Compt.  rend.,  1896,  123, 
227 — 228). — The  alloys  were  prepared  by  fusing  antimony  and  iron 
together  in  a  brasqued  crucible. 

Mean  specific  heat  0 — 100°, 
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The  sp.  gr.  is  always  equal  to  or  higher  than  that  of  iron,  which  is 
the  heavier  constituent,  and  hence  the  formation  of  the  alloy  ia 
accompanied  by  considerable  contraction.  At  first  the  sp.  gr.  in- 
creases rapidly  with  the  proportion  of  iron,  and  afterwards  diminishes 
but  with  less  rapidity.  The  specific  heat  is  always  higher  than  the 
value  calculated  for  a  mixture,  and  the  more  important  differences 
are  much  greater  than  the  experimental  error.  An  alloy  containing 
89*2  per  cent,  of  iron,  which  corresponds  somewhat  closely  with  the 
formula  Fe3Sb4,  shows  the  greatest  divergence  from  the  calculated 
specific  heat,  and  its  sp.  gr.  is  also  anomalous.  Weiss  has  found  that 
the  magnetic  properties  of  iron -antimony  alloys  increase  suddenly 
when  the  proportion  of  iron  reaches  or  exceeds  that  required  by  the 
formula  FeSK  0.  H.  B. 

Zirconates.  By  Frank  P.  Venable  and  Thomas  Clarke  (/.  Amer. 
GJiem.  Soc,  1896,  18,  434 — 444). — The  best  method  for  the  prepara- 
tion of  the  zirconates  is  to  fuse  gently  dried  zirconia  with  hydr- 
oxides, or,  by  prolonged  heating  of  the  oxides.  In  the  case  of  the 
alkaline  earths,  zirconates  are  produced  containing  one  equivalent 
of  each  oxide,  such  as  CaO,ZrO.  The  lithium  compound  obtained 
was  LiO,ZrO.  In  the  case  of  the  alkalis,  it  seemed  to  be  possible  to 
obtain  zirconates  having  a  largely  preponderating  proportion  of 
zirconia.  J.  F.  T. 

Reaction  between  Carbon  Tetrachloride  and  the  Oxides  of 
Niobium  and  Tantalum.  By  Marc  Delafontaine  and  Charles  E. 
LiNEBARGER  (/.  Amer.  Ghem.  Soc,  1896,  18,  532 — 536). — On  passing 
the  vapour  of  carbon  tetrachloride  over  heated  niobic  pentoxide,  con- 
tained in  a  hard  glass  tube,  both  the  pentachloride  and  the  oxychloride 
of  niobium  are  formed,  but  the  latter  in  by  far  the  greater  quantity; 
of  the  gaseous  products  of  the  reaction,  phosgene  seems  to  pre- 
dominate; the  yield  of  pentachloride  is  not  increased  by  carrying 
out  the  experiment  in  an  atmosphere  of  carbonic  anhydride,  or  of 
chlorine,  this  again  illustrating  the  great  tendency  of  niobium  to 
enter  into  combination  as  the  niobyl  group. 

In  the  preparation  of  a  large  quantity  of  niobyl  chloride,  a  small 
quantity  of  an  orange-coloured  sublimate,  more  volatile  than  the 
chloride,  was  formed ;  this  the  authors  consider  to  be  tungsten  oxy- 
tetrachloride,  its  formation  being  due  to  the  niobic  acid  used  being 
slightly  contaminated  with  a  tungsten  compound. 

Carbon  tetrachloride  has  no  action  on  tantalic  acid,  even  at  a  tem- 
perature high  enough  to  cause  Bohemian  glass  to  soften. 

J.  F.  T. 

Action  of  Reducing  Agents  on  Osmium  Nitroso-compounds. 
By  L.  Brizard  (Compt.  rend.,  1896,  123,  182— 185).— The  reduction 
of  potassium  oemiamate  by  formaldehyde  in  alkaline  solution  yields 
a  black,  gelatinous  precipitate,  which  dissolves  in  hydrochloric  acid, 
but  does  not  crystallise,  even  in  presence  of  alkali  chlorides.  It 
contains  some  nitrogen,  but  not  in  the  form  of  ammoniacal  nitrogen. 

If  a  warmed  solution  of  the  csmiamate  is  mixed  with  a  hydro- 
chloric acid  yolution  of  stannous  chloride,  and  the  liquid  is  concen- 
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trated,  after  the  addition  of  excess  of  potassium  chloride,  joo^amwm 
amidocMorosmiate.,  NH2*OsCl3,2KCl,  is  obtained  in  small,  brilliant, 
maroon-brown  crystals,  whicb  act  strongly  on  polarised  light.  The 
analytical  results  agree  equally  well  with  the  formula 

Os2(NH3)2Cl6,4KCl, 

but  this  is  not  admissible,  because  the  salt  is  completely  converied 
into  the  chlorosmiate,  OsCl4,2KCl,  by  strong  hydrochloric  acid. 

The  potassium  amidochlorosmiate  is  soluble  in  water,  but  insoluble 
in  common  organic  solvents.  The  greenish-yellow  aqueous  solution 
gradually  becomes  violet  at  the  ordinary  temperature,  and  deposits 
an  amorphous  precipitate  of  the  same  colour,  but  the  stability  of  the 
solution  is  increased  by  the  presence  of  hydrochloric  acid  or  potassium 
chloride.  The  salt  is  only  slightly  soluble  in  a  concentrated  solution 
of  potassium  chloride,  and  this  fact  qan  be  utilised  in  its  preparation. 
When  heated  in  air,  it  gives  off  hydrogen  chloride,  ammonium 
chloride,  and  osmium  peroxide;  when  heated  with  aqueous  potash, 
ammonia  is  evolved,  and  a  violet-black  precipitate  is  formed,  which 
dissolves  in  hydrochloric  acid,  but  will  not  crystallise.  When  evapo- 
rated, with  concentrated  hydrochloric  acid,  the  amidochlorosmiate 
yields  a  red,  crystalline  hydrochloride,  NH2*OsCl3,2KC],HCl,  which, 
by  further  action  of  hydrochloric  acid,  is  converted  into  the  chlor- 
osmiate, as  already  stated. 

The  amidochlorosmiate  reduces  permanganate,  mercuric  chloride, 
ammoniacal  silver  nitrate,  cupric  salts,  and  Fehling's  solution. 

C.  H.  B. 
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The  "  Dilute  Coloration  "  of  Minerals.  By  Ernst.  Weinschenk 
(Zeits.  anorg.  Chem.,  1896,  12,  376 — 392) .• — By  dilute  coloration  is 
understood  that  colour  of  a  mineral  which  is  not  natural  to  the  pure 
substance,  nor  due  to  the  presence  of  an  isomorphous  mineral,  but  is 
caused  by  the  presence  of  a  minute  quantity  of  a  coloured  substance 
so  distributed  throughout  the  mass  of  the  crystal  that  iho  resulting 
coloration  exhibits  the  same  relation  to  the  symmetry  of  the  crystal 
(pleochroism,  &c.)  as  would  a  colour  natural  to  the  mineral  itself. 
Such  colorations  were  once  attributed  to  the  presence  of  "hydro- 
carbons," because  they  are  destroyed,  as  a  rule,  by  comparatively 
slight  elevation  of  temperature.  But  this  view  is  probably  erroneous, 
for,  although  crystals  of  organic  substances  are  readily  dyed  by 
organic  colouring  matters,  this  is  rarely  the  case  with  inorganic 
crystals.  Further,  the  author  has  demonstrated  the  presence  of  traces 
of  titanium  in  smoky  quartz  from  two  different  localities,  whereas  a 
specimen  of  colourless  rock  crystal  was  found  to  contain  no  titanium, 
even  though  in  some  parts  of  the  crystal — not,  of  course,  taken  for 
analysis^ — crystals  of  rutile  were  imbedded.  The  smoky  coloration 
cannot  be  due  to  titanic  oxide,  which  is  colourless,  and  it  is  suggested 
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that  it  is  due  to  the  deep-coloured  sesquioxide,  which  hecomes  changed 
to  the  colourless  oxide  on  ignition,  so  causing  a  loss  of  the  coloration. 
It  is  further  suggested  that  the  analogous  oxides  of  tin  and  zirconium 
likewise  produce  dilute  coloration  in  minerals,  and  possibly  also  the 
oxides  of  cerium  and  of  vanadium,  and  of  metals  related  to  these. 
Ferric  oxide,  too,  is  probably  responsible  for  many  "dilute"  yellow 
and  brown  shades.  In  all  cases,  the  colouring  ngent  is  to  be  regarded 
as  of  inorganic  nature.  As  to  the  manner  in  which  it  is  present,  it. 
may  be  regarded  as  in  solid  solution  in  the  crystal,  or,  by  those  who 
reject  the  hypothesis  of  solid  solutions,  as  existing  in  the  interstices 
between  the  molecules  of  the  mineral,  C.  F.  B. 

Nitrogen  and  Argon  in  Fire-damp.  By  Tk.  Scmlcesing,  jun. 
(Gompt.  rend.,  1896,  123,  233— 236).— The  proportion  of  nitrogen  in 
tire-damp,  collected  in  such  a  way  as  to  avoid  admixture  with  air,  is 
very  variable ;  in  20  specimens,  the  limits  were  0"75  and  30'0  per  cent. 
The  proportion  of  argon  in  this  nitrogen  was  1*1  per  cent.,  or  almost 
exactly  the  same  as  in  atmospheric  nitrogen.  Even  in  specimens  of 
fire-damp  issuing  from  the  coal  under  high  pressure,  the  percentage 
of  argon  in  the  nitrogen  was  1*18.  A  large  number  of  samples  were 
analysed,  and  the  results  will  be  described  subsequently;  aconsider^ 
able  proportion  ot*  argon  was  found  in  every  case. 

Examination  of  the  gases  evolved  from  powdered  coal  in  a  vacunni- 
indicates  that  argon,  if  present  at  all,  does  not  occur  in  a  higher  ]no— 
portion  than  00005  per  cent,  by  weight.  C.  H.  B. 

Examination   of  Gases  from   certain  Mineral  Water.    By 

Alexander  Kellas  and  William  Ramsay  (Proc.  Boy.  Soc,  1895,  59,. 
68 — 69). — A  sample  of  inflammable  gas  from  "  Allhusen's  Well"  was- 
found  to  contain,  besides  the  usual  constituents,  nitrogen,  hydro-- 
carbons,  &c.,  0-4  per  cent,  of  indifferent  gas,  the  spectrum  of  wkich 
corresponded  with  that  of  argon ;  the  helium  yellow  lines  Avere  noit 
visible. 

An  incombustible  gas  from  another  well  at  the  same  place  was  also 
found  to  contain  0"5  per  cent,  of  argon.  660  c.c.  of  gas  from  a  boiling 
spring  near  Keykjavik,  Iceland,  was  found  to  contain  7'45  c.c.  of  argo», 
or  1-14<  per  cent.     'No  helium  could,  however,  be  detecled. 

J.  F.  T. 

An  Attempt  to  determine  the  Condition  in  which  Helium 
and  the  Associated  Gases  exist  in  Minerals.  By  Wirlia^p 
Augustus  Tildex  (Proc.  Boy.  Soc,  1896,  59,  218— 224).— Experi- 
ments were  made  in  order  to  find  out  whether  the  gas  evolved  from» 
certain  minerals  by  the  application  of  heat  was  enclosed  in  cavities-- 
or  existed  in  a  state  of  so-called  occlusion.  Monaziie,  on  beingr 
enclosed  in  a  hard  glass  bulb  and  exhausted,  was  found  to  give  ofT 
below  130°  only  carbonic  anhydride  and  water  vapour;  from  130 — 140% 
however,  gas  was  evolved,  which  for  the  first  time  showed  the  D3  line 
of  helium ;  between  this  and  446°  successive  quantities  of  gas  were 
evolved  containing  helium. 

Cieveite  was  found  to  behave  in  a  similar  manner. 

Experiments   were   then   made   for   the   purpose   of  ascertaining 
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whether  the  mineral  from  which  the  gas  had  been  removed  was 
capable  of  reabsorbing  it.  For  this  purpose,  massive  Swedish  cleveite 
was  employed,  and  it  was  fonnd  that  the  mineral  did  not  reabsorb 
the  helium  mixture  at  the  ordinary  atmospheric  pressure.  In  a 
second  experiment,  however,  conducted  under  a  pressure  of  2|  atmos., 
the  mineral  was  fonnd  to  have  absorbed  one-twenty-fifth  of  its  volume 
of  the  gas.  Further  experiments  were  tried  under  greater  pressure. 
The  apparatus  employed  consisted  of  three  glass  bulbs,  A,  B,  and  C, 
connected  by  means  of  a  horizontal  glass  tube,  one  end  of  which  was 
attached  to  a  Sprengel  pump  and  the  other  to  a  movable  reservoir  of 
mercury  capable  of  being  raised  to  a  great  height.  A  contained 
cleveite  which  had  been  heated  to  400°  in  a  vacuum,  B  also  contained 
cleveite  heated  to  170°  in  a  vacuum,  and  C  7"5  grams  of  artificial 
lead  uranate  which  had  been  heated  to  redness ;  the  bulbs  were  heated 
to  100°  and  exhausted  of  air,  the  g^s  (prepared  from  cleveite  and 
freed  from  carbonic  anhydride  and  water)  was  then  admitted  at 
atmospheric  pressure,  and  the  horizontal  tube  at  that  end  sealed  off. 
The  contents  of  the  tubes  were  then  subjected  to  a  pressure  of  7 
atmos.,  and  heated  for  18  hours  at  100°,  the  pressure  being  main- 
tained for  96  hours.  A  was  then  found  to  have  absorbed  one-seventh 
of  its  volume  and  B  more  than  one-fourth ;  the  gas  evolved  from  C 
consisted  only  of  carbonic  anhydride. 

Cleveite,  therefore,  appears  to  reabsorb  helium  to  an  extent  which 
is,  roughly,  proportional  to  the  pressure. 

As  a  result  of  further  experiments,  it  was  found  that  iron  absorbs 
helium,  but  to  a  less  extent  than  it  does  hydrogen,  and  palladium  much 
less  readily. 

The  gas  evolved  from  red  Peterhead  granite  was  found  to  contain 
a  large  proportion  of  hydrogen,  15'2  grams  of  granite  yielding  149 
c.c.  of  gas,  consisting  of  24'8  per  cent,  of  carbonic  anhydride  and 
76'2  per  cent,  of  hydrogen  ;  no  helium  was  evolved.  Helium  was  not 
absorbed  by  the  powdered  mineral  when  treated  in  the  same  manner  as 
cleveite.  J.  F.  T. 

Japanese  Coal.  By  Frank  Browne  (Chem.  News,  1896,  74, 
76 — 77). — The  sample  examined  was  Tubari  coal  from  the  island  of 
Yezo.  In  lumps  it  is  black,  in  pow  der  chocolate-brown ;  it  burns 
readily  with  a  bright,  smoky  flame  that  soon  subsides,  leaving  a 
glowing  mass;  it  is  non-caking,  and  contains,  per  cent.,  moisture, 
3*83 ;  volatile  combustible  matter,  36-62;  fixed  carbon,  42-70;  ash, 
16-85  ;  the  ultimate  analysis  showing  C,  62-84 ;  H,  637 ;  N,  1-08  ; 
0  (calculated),  11-01;  S  (combustible),  1-18;  ash  (containing  0-49 
per  cent,  of  sulphur),  17-52  per  cent.  Sp.  gr.  1-411 ;  heat  of  combus- 
tion calculated  =  6,826  cals.  D.  A.  L. 

Magnetic  Behaviour  of  Pyrrliotite.  By  Antal  Abt  (ZeiL^. 
Kryst.  Min.,  1896,  27,  100 — 101 ;  from  ^rtesifo  az  erd.  Muzeum  egyl. 
orv.-i(rm.-tud.  szakosztdlydhol,  181^5,  17  (20th  year),  20 — 30,  and  Ger., 
89 — 100). — The  author  has  investigated  the  magnetic  properties  of 
those  ores  in  which  the  metals  are  strongly  paramagnetic,  namely, 
ores    of    iron,    nickel,    cobalt,  and   manganese.     Two   specimens    of 
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haematite,  and  all  those  of  pyrrhotite,  possessed  magnetic  polarity, 
whilst  pyrites  and  nickel  ores  did  not.  Pyrrhotite  shows  a  consider- 
able amount  of  residual  magnetism,  exceeding  that  of  magnetite, 
and  its  behaviour  is  similar  to  that  of  hard  steel.  The  amount  of 
iron  in  the  ores  examined  is  given  by  the  analyses  of  G.  Nyiredy  as  : 
magnetite,  68*20  and  67*50  per  cent.  ;  pyrrhotite,  57'58,  57'25,  and 
55'80  per  cent.  L.  J.  S. 

Pyrrhotite  from  Borev.  By  Moii  Palfy  (Zetts.  Kryst.  Min.,  1896, 
27, 101 ;  ivom  ^rtesito  azerd.Muzeum  egyl.  orv.-term.-tudszakosztdlydhol, 
1895,  17  (20th  year),  54— 57).— Pyrrhotite  occurs  with  pyrites  and 
quartz  at  a  limestone  and  pliyllite  contact  near  Borev  (county  of 
Torda-Aranyoser).  The  massive  mineral  is  greyish-white  with  a 
tinge  of  red,  and  is  somewhat  impure  owing  to  admixed  silicate. 
Analysis  gave  : 

Fe.  S.  Cu.  Insol.  Total. 

57-78        35-34         trace         7*20         100*32 

After  deducting  impurities,  tbis  is  near  to  FeuSiz-  Mean  sp.  gr. 
4-497.  L.  J.  S. 

Some  New  South  Wales  and  other  Minerals.  By  Archibald 
LiVERSiDGE  {Ghent.  News,  1896,  74,  113—116). — Stihnite,  a  hard, 
splintery  variety  with  concboidal  fracture,  from  Queensland,  gave, 
en  analysis  : 

Sb.  S.  Fe.  SiOg.        BaS04.        Total.         Sp.gr. 

64-47         26-59        l-QO        3-41         2-63        9810        4-43 

Silica  and  barytes  occur  as  thin  veins  in  the  material. 

Flumhiferous  apatite  occurs  as  crystals  in  cavities  in  zinciferous 
galena  at  Broken  Hill.  Probably  part  of  the  calcium  phosphate  is 
replaced  isomorphously  by  lead  phosphate;  the  crystals,  however, 
cnclcse  specks  of  galena.  Pyromorphite  has  been  found  in  the  same 
mine. 

Barkhjite  is  found  at  Tavo  Mile  Flat,  Mudgee,  N.S.W.,  as  small 

pebbles  of  a  dull  magenta  colour.     Hardness  about  8-5  ;  sp  gr.  3-738. 

Tough,  fracture  granular ;  the  powder  is  pale  pink.     It  is  a  variety 

of  corundum,  which   does  not  appear  distinct  enough  to  warrant  a 

special  name. 

Ghrysocolla  is  described  from  Broken  Hill. 

Beryl,  from  Vegetable  Creek,  New  England,  N.S.W.,  gave  : 

SiOg.         AI2O3.         BeO.        FegOa.         CaO.  Total.        Sp.  gr. 

67-4         18-5         12-9         06         trace         99-4         2-80 

Groroite,  brilliant,  deep  orange-red  crystals,  from  Dundas,  Tas- 
mania, gave  : 

PbO.  CrOa.          Fe.O;,.         Total.  Sp.  gr. 

66-86  30-99         1-02        98-87  592 

^ahlerz,  massive,  from  Wiseman's  Creek,  via  Brewongle,  N.S.W, 
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Cu.  Pb.  Fe.  Zn.  Sb.  S.  Ki,  Co.       Total. 

33-004     0-630     2-844     3-693     34-G20     25207     traces     99998 

This  corresponds  approximately  to  f CuS|(FeZn)S,Sb2Ss.      Gold 
and  silver  are  also  present.     [Note. — Tetrahedrite  is  4Cu2S,SboS3,] 
llmenite,  from  Cloncurry  River,  Queensland,  gave  : 

TiOs.  Si02.  FeO.  Fe^Og.  Total. 

49-85         1-01         35-70        13-22        99-78 

Manganese  and  magnesium  are  absent. 

Zinciferous  galena,  occurring  in  nodules  at  Broken  Hill,  contains 
only  a  little  zinc;  blende  is  absent.  The  vein-stuff,  however, 
gave : 

Pb.  Zn.  S.  Fe.         Cu.        As,Sb.         Insol.  Total. 

60-20     15-50     18-94     262     0-205     traces       316       100-625 

This  corresponds  with  3PbS  +  2JZnS,  and  seems  to  be  related  to 
huascolite  and  kilmacooite. 

Limestone,  from  Picton,  N.S.W.,  showing  cone-in-cone  structure, 
contained  68-20  per  cent.  CaCOa. 

Molybdenite,  from  Eleanora  mine,  Kingsgatc,  near  Glen  Innes, 
N.S.W.;  sp.  gr.  4-6. 

Mo.  S.  Fe.  Total. 

57-31        42-00        1-50        100-81 
58-66        41-23        0-39         100-28 

Another  specimen  contained  about  6  per  cent,  of  manganese  oxide, 
but  probably  mechanically  enclosed  between  the  folia. 

Proustiie  is  described  from  the  United  mine,  Rivertree. 

Scheclite,  massive,  from  Lady  Hopetoun  mine.  Glen  Innes,  N.S.W. 
Sp.  gr.  5-93;  of  another  portion,  5*3.  It  contains,  besides  CaWd, 
a  little  water,  2-23  per  cent.  SiOg,  1-52  per  cent.  FejOs,  and  a  trace  of 
manganese. 

Cassiterite,  from  Elsmore  mine,  Inverell,  N.S.W.  I,  stout  pyramids  ; 
hardness  6-5  ;    powder,  white.     II,  water- worn  fragments  ;   hardness 


7 ;  powder,  brown. 

SnOo.        SiOg. 

FesOs. 

MnO. 

WO,. 

Total. 

Sp.  gr. 

I.  94-60       2-00 

1-67 

0-25 

0-06 

98-58 

6-68 

11.  92-52       1-68 

3-21 

0-98 

0-36 

98-75 

6-54 

The  loss  in  these  analyses  may  indicate  the  presence  of  rare 
elements. 

Topaz,  in  short  prisms  on  granite,  from  the  Shoalhaven  district, 
gave  the  following  mean  of  two  analyses : 

SiOg.  AI0O3.  F.  H20(atlOO°).         Total.  Sp.gr. 

28-19         62-66         14-01  1-21  106-07        3-56 

L.  J.  S. 

Pearceite,  and  the  Crystallisation  of  Polybasite.  By  Samuel 
L.  Penfield  {Amer.  J.  Sci.,  189C,  [4],  2,  17—29  ;  and  Zeits.  Kryst. 
Min.',    1896,    27,    65 — 77). — As    corresponding    sulpharsenites   and 


As. 

Ag. 

Cu. 

Fe. 

Insol. 

Total. 

7-39 

o5-17 

18-11 

1-05 

0-42 

99-85 
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sulphantimonites  usually  receive  different  designations,  the  name 
pearceite,  after  Hicbard  Pearce,  is  proposed  for  the  arsenical 
varieties  of  polybasite,  9Ag2S,Sb2S3,  ]ienrceite  being  9Ag2S,As2S2. 
Minerals  fo  which  this  name  can  be  applied  are  the  arsenical  polj- 
basite  from  Schemnitz  analysed  by  H.  Rose,  in  1833 ;  that  of 
Aspen,  Colorado,  described  by  Penfield;  by  S.  H.  Pearce  (Abstr., 
1893,  ii,  75)  ;  and  the  mineral  described  in  the  present  paper.  Two 
other  old  analyses  show  arsenic  and  antimony  in  about  equal  mole- 
cular proportions. 

The  mineral  here  described  occurs  beautifully  crystallised  at  the 
Drumlummon  mine,  Marysville,  Lewis  and  Clarke  Co.,  Montana. 
Analysis  by  F.  C.  Knight  gave  the  following  results  : 

S. 
17-71 

This  gives  S  :  As  :  (Aga  +  Cua  +  Pe)  as  very  nearly  12  :  2  :  9,  as 
is  required  by  the  above  formula,  with  Ag2  :  Cuj  :  Fe  =  255  :  143  :  19, 
The  monosymmetric  crystals  are  usually  flat,  hexagonal  tablets, 
often  with  highly  modified  edges.  a:b:c=  1-7309  :  1 :  1-6199  ;  /3  = 
89°  51' ;  wm  =  60°  2'.  On  the  basal  plane  are  triangular  markings, 
and  the  crystals  show  indications  of  twinning.  The  colour  and 
streak  are  black;  lustre,  metallic ;  opaque,  even  in  thin  splinters, 
Sp.  gr.  6-15.     Brittle  Avith  no  distinct  cleavage. 

Folyhasite^  which  has  been  described  as  being  rhombohedral,  and 
more  recently  as  orthorhombic,  is  here  shown  to  be  monosymmetric. 
A  crystal  from  Himmelfahrt  mine,  Freiberg,  is  described,  which 
consists  of  a  rhombohedron  with  basal  plane;  this  would  be  difficult 
to  explain  if  the  mineral  were  orthorhombic.  Measurements  of  per- 
fect crystals  from  Yankee  Boy  mine,  Ouray,  Colorado,  gave  a-.b  :  c^= 
1-7309  : 1  :  1-5796  ;  /3  =  90°  6' ;  mm  =  60°  2'. 

These  parameters  of  pearceite  and  polybasite  show  that  there  is  a 
tendency  for  arsenic  to  increase  the  length  of  the  vertical  axis,  and 
this  is  also  to  be  noticed  in  several  other  cases,  for  example,  in 
proustite  and  pyrargyrite.  A  close  similarity  is  pointed  out  between 
these  parameters  and  those  of  copper  glance  (CuaS),  stromeyerite 
(CuAgS),  and  many  sulpharsenites  and  sulphantimonites,  all  of 
which  have  a  prism  angle  of  nearly  60°  ;  this  would  seem  to  indicate 
that  the  sulphide  of  the  metal  has  had  a  controlling  influence  on  the 
crystallisation.  L.  J.  S. 

Rathite,  a  new  Binnenthal  Mineral.  By  Heikrich  Baumhauer 
{Zeits.  Kryst.  Min.,  1896,  26,  593— 602),— Rathite  is  very  similar  in 
appearance  to  the  Binnenthal  minerals,  jordanite,  dufrenoysite,  and 
sartorite,  which  are  also  compounds  of  lead,  arsenic  and  sulphur ;  it 
is  distinguished  from  these  by  the  presence  of  parallel  systems  of  very 
fine  striae,  by  ihe  twinning,  and  by  the  crystal  angles.  The  fine  strios 
are  seen  with  the  aid  of  a  lens,  in  light  at  a  particular  angle,  on 
the  crystal  faces  and  on  fractured  surfaces;  it  is  evidently  due  to  a 
lamellar  structure  (which  may  be  isomorphous  banding  or  twinning) 
of  the  crystals  parallel  to  the  faces  of  a  brachydome.  The  crystals 
are  orthorhombic,  and,  like  those  of  the  minerals  mentioned  above, 


660  ABSTRACTS  OF  CHEMICAL  PAPERS. 

are  elongated  and  striated  in  the  direction  of  the  macroaxis,  and 
are  ricli  in  macrodomes.  In  the  twin  crystals,  the  striated  zones  of 
two  individuals  intersect  at  an  acute  angle. 

a:h  :  c  =  0-C68099  :  1  :  1'057891. 

Multiplying  a  and  c  by  |,  there  is  a  close  relationship  between  these 
parameters  and  those  of  dnfrenoysite.  Sp.  gr.  5"32.  Analysis  by 
A.  Bomer  gave : 

Pb.  S.  As.  Sb.  Fe.  Total. 

52-98        23-72         17-24        4-53        0-56        9903 

The  antimony  is  probably  too  low.  A  mixture  of  5  mols.  of 
dnfrenoysite  (2PbS,As2S3),  and  1  of  jaraesonite  (2PbS,Sb2S3),  does 
not  correspond  so  closely  to  this  composition  as  does  a  mixture  of 
5  mols.  of  2PbS,A82S3  +  2PbS,As2S5  =  4(PbAsS3),  and  1  of 
2PbS,Sb2S3  +  2PbS,Sb2S5  =  4(PbSbS3) ;  the  second  formula  is 
adopted,  and  is  also  expressed  structurally.  It  is  supposed  that  the 
fine  striae  are  due  to  tbe  alternate  banding  of  these  two  isomorphous 
compounds,  and  that  the  partial  replacement  of  AS2S3  and  SboSa  by 
A82S5  and  SbsSs  accounts  for  the  morphotropic  relationship  between 
rathite  and  dnfrenoysite.  The  mineral  is  named  after  the  late  G.  vom 
Rath.  L.  J.  S. 

[Calcistrontite,  "Feather  Ore,"  &c.]  ByE.  A.  Hugo  Laspeyres 
and  E.  Kaiser  (Zeits.  Kryst.  Min.,  1896,  27,  41— 59).— Calcistrontite 
was  the  name  used  by  von  der  Marck  (FerZi.  Vei'.  Bheinlande  und  West- 
falens,  1882,  39,  84,  Corr.-bl.)  for  a  mineral  from  Drensteinfurt, 
near  Hamm,  Westphalia,  which  he  considered  to  be  an  isomorphous 
mixture  having  the  composition  3CaC03,2SrC03.  It  is  here  shown 
to  be  a  mixture  of  calcite  and  strontianite ;  grains  of  granular 
strontianite  being  enclosed  in  crystalline  calcite,  the  calcite  itself 
forming  a  granular  aggregate.  This  is  well  seen  in  microscopic 
sections,  and,  by  means  of  heavy  solutions,  the  two  minerals  can  be 
separated. 

By  means  of  microcheraical  tests,  and  the  indications  of  cleavage, 
it  is  shown  that  what  has  been  labelled  as  "feather  ore,"  from 
various  localities,  is  really  capillary  stibnite,  and  not  jamesonite. 

A  simple  apparatus  for  use  in  separating  minerals  by  means  of 
heavy  solutions  is  described. 

Crystal lographic  and  other  notes  are  given  concerning  copper 
glance,  blende,  quartz,  &c.  L.  J.  S. 

PoUucite,  Manganocolumbite  and  Microlite  from  Rumford, 
Maine.  By  H.  W.  Footr  {Amer.  J.  Scl,  1896,  [4],  1,  457—461 ; 
and  Zeits.  Kryst.  Min.,  1896,  27,  OO — 64). — These  minerals  occur  at 
Black  Mountain,  Rumford,  Maine,  in  a  coarse  pegmatite,  together 
with  quartz,  albite,  muscovite,  tourmaline,  lepidolite,  spodumene, 
amblygonite,  beryl,  cassiterite,  and  columbite.  The  pollucite  occurs 
in  irregular  masses,  and  closely  resembles  white  quartz  in  appearance, 
but  some  small  particles  are  colourless  and  transparent.  The  mate- 
rial separated  for   analysis  had  sp.    gr.    3*029 — 2  938 ;    the    caesium 
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was  separated  and  estimated  as  Cs2PbCJ6 ;  only  a  trace  of  rnbidiam 
was  detected  by  tlie  spectroscope.     The  mean  of  two  analyses  is : 

SiOo.         AI2O3.         CsoO.         KoO.       Na^O.       Li.O.       H2O.         Total. 
4364       16-84      36-14      0-37       2-09       0-08       1-58       100-74 

This  gives  the  same  formula  as  that  recently  deduced  by  Wells  for 
the  mineral  from  Hebron,  namely,  H2Cs4Al4(Si03)9. 

The  dark,  reddish-brown  mangano-colnmbite  is  described  crystallo- 
graphically  ;  a :  5  :  c  =  0'8359  : 1 :  0-8817.  Sp.  gr.  6-44.  The  honey- 
yellow,  octahedral  crystals  of  microlite  have  sp.  gr.  5*17. 

L.  J.  S. 

Mineralogical  Notes  [Scapolite,  &c.].  By  Alfred  J.  Mosks 
(Zeits.  Kryst.  Min.,  1896,  26,  603 ;  from  School  of  Mines  Quart.,  1894, 
14,  323). — The  ettringite  described  by  the  author  from  Tombstone, 
Arizona  (Abstr.,  1893,  ii,  536)  incrusts,  and  has  evidently  been 
derived  from,  a  silicate  which  the  following  analyses  show  to  be  an 
altered  scapolite.  It  is  white  (Anal.  I)  or  pale  green  (II),  in- 
coherent and  corroded,  and  mixed  with  ores. 

SiO^.       AI2O3.       CaO.        MgO.      NaaO.     HgO  (at  110°).  iroO(igaition). 
I.  45-86     21-56     1279      2-43      1-16  445  11-74 

II.  45-50     21-14    11-96      1-34       —  7-07  1298 

I Qi purities  have  been  deducted  and  the  analyses  calculated  to  100. 
Formula,  (Si04)i5Al8(Ca,Mg,Na,)6H24  +  6H2O.  Sp.  gr.  266.  The 
gigantic  crystals  of  gypsum  from  near  South  Wash,  Wayne  Co., 
Tj  tah,  are  described ;  also  healandite  and  stilbite  from  New  Jersey. 

L.  J.  S. 


Physiological    Chemistry. 


Gaseous  Exchanges  in  Inhabitants  of  the  Tropics.    By  C. 

EiJKMAN  (PJliigers  Archiv,  1896,  64,  57 — 78). — The  oxygen  used  up 
was  found  to  be,  for  Europeans  in  Europe  250-3,  in  India  245*7,  and 
for  Malayans,  251-5  c.c.  per  minute.  The  respiratory  quotient  for 
the  same  three  classes  is  0*775,  0768,  and  0*856  respectively.  The- 
ditferences  are  thus  bub  small,  and  give  little  information  as  to  the 
influence  of  climate  on  heat-regulation.  The  high  respiratory 
quotient  in  the  case  of  the  Malayans  follows  from  their  richly  carbo- 
hydrate diet.  W.  b.  H. 

Percentage  of  Argon  in  Atmospheric  and  Respired  Air.    By 

Alexander  Kellas  (Proc.  Hoy.  Soc,  1895,  59,  66 — 69). — Experiments, 
were  made  on  the  comparative  amount  of  argon  in  ordinary  air,  and 
in  air  which  had  been  frequently  breathed,  with  the  view  of  ascer- 
taining whether,  if  the  proportion  of  oxygen  and  carbonic  anhy- 
dride in  air  be  very  much  altered,  argon  would  enter  into,  or  be 
vx  pelled  from  the  respiratory  system. 

The  amount  of  argon  in  100  c.c.  of  atmospheric  nitrogen  was  found 
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to  be  1"186  CO.,  which  owing  to  the  ayoidance  of  the  presence  of 
water,  is  probably  more  accurate  than  the  numbers  1'04,  1'03,  and 
I'll  c.c,  originally  found  by  Lord  Rayleigh  and  Uamsay. 

One  hundred  c.c.  of  nitrogen  and  argon  of  breathed  air  (of  normal 
composition)  were  found  to  contain  1*210  c.c.  of  argon. 

The  percentage  is  larger  than  in  normal  air,  but  the  difference  is 
not  great ;  it  would  appear,  therefore,  that  argon,  like  free  nitrogen, 
plays  no  important  part  in  the  animal  economy,  save  as  a  diluent. 

J.  F.  T. 

Action  of  Pancreatic  Juice  on  Milk.  By  William  D.  Halli- 
burton and  T.  Gregor  Brodie  (/.  Physiol.,  1896,  20,  97—106).— 
Doubt  having  arisen  as  to  whether  the  results  obtained  with  extracts 
of  the  pancreas  are  applicable  to  those  obtained  with  the  secretion  of 
that  organ,  the  present  experiments  were  performed  with  the  pan- 
creatic juice  obtained  from  dogs  by  means  of  a  temporary  fistula. 

The  action  which  the  juice  has  on  milk  is  different  from  that  of 
rennet,  a  precipitate  of  casein  occurring  in  the  warm  bath  (at 
35° — 40°)  in  a  finely  granular  form,  the  milk  to  the  naked  eye  under- 
going no  change  in  its  fluidity.  On  cooling  this  to  the  temperature 
of  the  air,  it  sets  to  a  coherent  curd  which  contracts  to  only  a 
small  extent,  and  is  again  broken  up  into  fine  granules  by  warming 
to  35°,  the  milk  apparently  becoming  fluid  again.  This  may  be 
repeated  a  great  number  of  times.  This  phenomenon  is  not  pre- 
vented, but  only  slightly  hindered  by  such  an  addition  of  potassium 
oxalate  as  completely  inhibits  the  activity  of  rennet.  Experiments 
performed  with  extracts  of  the  gland  lead  to  similar  results,  which 
may  be  masked  if  the  action  of  the  tryptic  ferment  is  very  energetic. 
The  precipitate  produced  may  be  provisionally  termed  "  pancreatic 
casein,"  By  the  action  of  rennet,  it  is  converged  into  true  casein. 
Its  solubilities  are  partly  like  those  of  caseinogen,  partly  like  those 
of  casein.     It  is  probably  something  intermediate  between  the  two. 

W.  D.  H. 

Metabolism  in  Poisoning  by  Carbonic  Oxide  and  Nitro- 
benzene. By  Egmund  Munzer  and  P.  Palma  (Ghem.  Gentr.^  1896,  i, 
55 — 56;  from  Zeits.  f.  Heilk.,  15). — In  carbonic  oxide  poisoning 
there  is  an  increased  katabolism  in  the  body.  A  larger  amount  of 
nitrogen  than  usual  leaves  the  body  as  ammonia  and  uric  acid, 
and  the  excretion  of  acetone  is  also  increased  ;  this  diminishes  the 
next  day.  The  excretion  of  phosphoric  acid  is  normal  for  the  first 
two  days,  and  sinks  below  the  normal  during  the  third  and  fourth 
day.  Glycosuria  may  occur,  and  lactic  acid  be  present  in  the  urine, 
as  Araki  pointed  out. 

In  a  case  of  poisoning  by  nitrobenzene,  the  nitrogen  excreted  was 
small,  the  amount  of  phosphoric  acid  was  about  the  normal,  and 
ethereal  hydrogen  sulphates  were  increased.  On  the  fourth  day 
glycosuria  made  its  appearance.  Poisoning  by  these  substances  is 
compared  to  that  by  phosphorus.  W.  D.  H. 

Use  of  Sugar  in  Cattle  Feeding.  By  Malpeaux  (Arm.  Agron., 
1896,  22,  281— 296).— Two  heifers  and  two  bullocks  of  known 
weight  were  fed  with  clover  hay  (2   kilos.),   oat  straw  (5   kilos.), 
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maize  and  cottoa  cake,  in  addition  to  pasture.  For  25  days  one  of 
each  received  besides,  600  grams  of  sugar  daily.  The  results  of  the 
experiments  were  not  very  decisive,  but  sugar  seemed  to  assist  pro- 
duction of  meat,  being  both  a  maintenance  and  a  fattening  food. 

In  experiments  with  cows,  sugar  did  not  increase  milk  production, 
or  appreciably  a:Sect  the  composition  of  the  milk.         N.  H.  J.  M. 

Nutritive  Valua  of  Casein.  By  GtOTthelf  Marcuse  (Pfluger's 
Archiv,  1896,  64,  223 — 248). — The  experiments  were  conducted  in 
the  usual  manner  of  experiments  on  metabolism  and  full  details  are 
given.  The  main  conclusion  is  that  the  nutritive  value  of  casein  is 
the  same  as  that  of  the  proteids  of  flesh.  W.  D.  H. 

Intestinal  Absorption.  By  E.  Waymouth  Reid  (/.  Physiol, 
1896,  20,  298— 309).— The  general  conclusion  drawn  from  the 
experiments  described,  is  that  the  effects  of  excitation  and  section  of 
the  mesenteric  nerves  on  the  absorption  of  peptone  and  water,  can  be 
explained  by  the  concomitant  changes  in  the  blood  supply  to  the 
loops  of  gut  induced  by  the  action  of  the  vaso-motor  nerves  on  the 
arterioles,  and  there  is  no  proof  of  the  existence  of  specific  absorp- 
tive nerve  fibres.  W.  D.  H. 

The  Basophil  Constituent  of  Sympathetic  Nerve-cells.    By 

F.  C.  Eve  (/.  Physiol,  1896,  20,  334— 353).— The  granules  in 
nerve-cells  that  have  an  affinity  for  basic  dyes  like  methylene-blue 
have  been  long  known,  and  some  observers  have  described  in  them 
changes  as  the  result  of  activity.  In  the  present  research,  this 
basophil  constituent  was  investigated  in  sympathetic  nerve-cells, 
and  the  only  change  to  be  detected  in  them  as  the  result  of  pro- 
tracted activity  is  a  slight  diffuse  blue  stain  in  the  cell  substance, 
which  is  attributed  to  the  formation  of  acid  b}^  the  cell,  and  a  con- 
sequent slight  solution  and  diffusion  of  the  basophil  material. 

W.  D.  H. 
Physiology  of  the  Embryonic  Heart.  By  John  "W.  Pickering 
(J.  Physiol,  1896,  20,  165—222;  compare  Abstr.,  1893,  ii,  424).— 
The  hearts  of  mammalian  embryos,  even  after  being  excised  from  the 
mother,  maintain  a  fairly  constant  individual  rhythm  for  three  or 
four  days,  if  they  are  bathed  in  a  suitable  nutrient  material.  The 
best  nutrient  was  found  to  be  a  mixture  of  equal  parts  of  the  mother's 
blood,  and  0'75  percent,  solution  of  sodium  chloride.  If  the  mother's 
blood  is  replaced  by  that  of  another  species,  or  by  egg-albumin,  the 
beating  of  the  heart  becomes  irregular,  although  it  may  last  for  several 
days.  The  sodium  chloride  solution  alone  will  maintain  activity  for  one 
day ;  the  sustaining  power  of  Ringer's  solution,  the  ash  of  blood,  and  of 
gum  arabic  is  about  the  same  as  that  of  sodium  chloride.  Grimaux's 
"  coUo'ide  aspartique "  is  nearly  as  good  as  blood ;  the  "  collo'ide 
amidobenzoiqne  "  kills  in  from  18  to  24  hours.  Water,  distilled  in 
glass  receivers,  is  innocuous,  although  not  sustaining ;  water  distilled 
in  metal  receivers  is  toxic  (oligo-dynamic  action).  The  general 
results  with  drugs  are  similar  to  those  previously  obtained  with 
chick  embryos,  except  that  muscarine  nitrate  and  atropine  sulphate 
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exliibit  tlieir  typical  and  antagonistic  action  on  both  early  and  late 
embryos.  This,  however,  is  not  the  case,  in  the  chick's  heart  prior 
to  the  development  of  a  nervous  mechanism  ;  chloroform  is  a  depres- 
sant, but  a  small  quantity  of  alcohol  mitigates  this  action.  Ether, 
except  in  large  closes,  applied  direct  to  the  heart  is  a  stimulant.  A 
large  section  of  the  paper  is  devoted  to  the  action  of  electrical  cur- 
rents on  the  heart.  W.  D.  H. 

Estimation  of  Ethylic  Alcohol  in  the  Blood  aft=r  introduc- 
tion of  the  Liquid  into  the  Veins,  or  the  Vapour  into  the 
Lungs.  By  Nestor  Grehant  (Gompt.  rend.,  1896, 123,  192—194).— 
Alcohol  of  25  per  cent,  was  injected  into  the  jugular  vein  of  a  dog 
until  the  quantity  of  alcohol  was  about  l/25th  of  the  weight  of  the 
blood,  which  approximates  to  a  toxic  dose.  The  quantity  of  alcohol 
present  was  determined  at  intervals  by  means  of  a  modification 
of  the  dichromate  process.  In  one  case  in  which  the  quantity  of 
alcohol  injected  was  4'9  c.c.  in  100  c.c.  of  blood,  there  was  only 
072  c.c.  after  half  an  hour,  0-54  c.c.  after  IJ  hours,  045  c.c.  after 
2^  hours,  and  015  c.c.  after  17J  hours.  The  alcohol  passes  into  the 
lymph,  or  is  absorbed  by  the  tissues.  In  another  case  only  0  2  c.c.  of 
alcohol  remained  in  100  c.c.  of  blood  after  15  hours,  and  it  had  all 
disappeared  after  23J  hours. 

When  a  dog  was  made  to  inspire  air  saturated  with  alcohol  vapour 
at  22°,  100  c.c.  of  blood  contained  0"1  c.c.  of  alcohol  after  two 
hours'  respiration,  0*31  c.c.  after  four  hours,  and  050  c.c.  after  six 
hours.  At  this  point  the  experiment  was  stopped;  the  animal  was 
very  ill,  but  it  recovered  during  the  night.  C.  H.  B. 

Blood  Coagulation  in  Albinos.  By  John  W.Plckering  (J.Fhys'ol, 
1896,  20,  310 — 315). — The  condition  of  the  blood  varies  in  animals 
that  are  sometimes  in  an  albino  and,  at  other  times,  pigmented  con- 
dition. During  the  albino  condition  of  the  Arctic  hare,  intravenous 
injection  of  a  nucleo-prote'id  or  of  Grimaux's  synthesised  proteid-like 
colloids  fails  to  produce  intravascular  coagulation,  whilst  during  the 
pigmented  condition,  coagulation  is  produced.  When  the  animal  is 
in  a  transition  stage,  the  effects  are  inconstant.  The  "  colloides  amido- 
benzoiques  "  of  Grimaux  are  without  effect  on  extravascular  blood  (dogs- 
and  rabbits),  but  the  addition  of  "  colloide  aspartique  "  to  the  blood 
immediately  it  is  shed,  hastens  its  coagulation.  W.  D.  H. 

Initial  Rate  of  Osmosis  of  Blood  Serum.  By  W.  S.  Lazarus^- 
Barlow  (J.Physiol.,  1896,  20,  145—157  ;  compare  this  vol.,  ii,  196). 
— At  a  temperature  of  37°,  the  blood  serum  of  the  ox,  horse,  and 
sheep  is  in  osmotic  equilibrium  with  a  1*6  per  cent,  solution  of  sodium 
chloride  placed  on  the  other  side  of  the  membrane.  This  is  approxi- 
mately the  same  as  saying  that  the  initial  rate  of  osmosis  of  the 
serum  is  equal  to  that  of  a  1*6  per  cent,  solution  of  sodium  chloride. 
The  greater  the  amount  of  prote'id  which  a  specimen  of  serum  con- 
tains, the  more  concentrated  must  be  the  solution  of  sodium  chloride 
on  the  other  side  of  the  membrane  to  produce  osmotic  equilibrium. 
Owing  to  dialysis,   a   solution  of  sodium  chloride  which  at  first  in- 
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creases  in  quantity  at  the  expense  of  the  serum,  maj,  later,  become 
absorbed  by  the  serum.  "W.  D.  H. 

Sugar-formation  in  Alcohol  Coagulated  Liver.  By  Frederick 
W.  Pavy  (P/-OC.  Physiol.  Soc,  1896,  4— 6).— That  sugar  rapidly  ap- 
pears in  the  liver  after  death  is  an  established  fact.  It  is  maintained 
that  this  is  strictly  a,  2^ost-mortem  phenomenon,  and  not  a  true  picture 
of  what  occurs  during  life.  It  is  a  ferment  action,  not  a  vital  action, 
and  occurs  equally  well  in  a  liver  which  has  been  coagulated  by 
alcohol  immediately  after  its  removal  from  the  body,  and  then  kept 
in  alcohol  for  months  ;  on  being  dried  and  exposed  to  a  suitable 
temperature  in  water,  sugar  is  formed  in  amount  approximately 
equal  to  that  obtained  from  the  fresh  liver.  W.  D.  H. 

Behaviour  of  Polysaccharides  with  certain  Animal  Secre- 
tions and  Organs.  By  Emil  Fischer  and  W.  Niebel  (Chem.  Centr., 
1896,  i,  499—501  ;  from  Sitzungsher.  l-gl.  pr.  Akad.  Wiss.,  1896).— 
Fluids  like  blood  serum,  or  clear  solutions  or  infusions  of  various 
organs  were  used,  toluene  or  sodium  fluoride  being  added  to  prevent 
the  activity  of  living  cells;  the  carbohydrate  was  added,  and  the 
mixture  kept  in  a  warm  bath  for  24  hours.  Acetic  acid  was  then 
added,  the  mixture  boiled,  the  prote'id  filtered  off,  and  the  filtrate 
examined  for  carbohydrates.  The  results  obtained  were  the  follow- 
ing; — Starch,  glycogen,  and  maltose  are  changed  into  dextrose  by  the 
secretions  of  different  animals.  Lactose  is  not  affected  by  blood - 
serum  ;  extracts  of  portions  of  the  small  intestine,  especially  in  young 
animals,  however,  affect  its  hydrolysis  ;  it  is  not  affected  by  any 
otlier  secretion.  Cane-sugar  is  not  affected  by  blood,  or  by  infusion 
of  stomach;  extracts  of  duodenum  of  ox  and  sheep  differ  from  those 
of  other  animals  by  also  giving  a  negative  result.  Trehalose  is 
feebly  hydrolysed  by  the  same  extract  from  some  animals,  and  not 
at  all  by  that  from  others.  Blood-serum  is  also  ineffective,  except 
that  obtained  from  certain  fishes — especially  the  carp.  RafiBnose  is 
not  altered  by  the  invertin  of  the  intestine,  which  must,  therefore, 
be  a  different  substance  from  the  invertin  of  yeast. 

Certain  glucosides  were  also  investigated.  a-Methylglucoside, 
although  so  readily  decomposed  by  beer  yeast,  is  unaffected,  or  only 
slightly  affected,  by  animal  secretions  and  extracts ;  /8-methylgluco- 
aide  was  decomposed  by  the  secretion  of  the  horse's  small  intestine. 
Amygdalin  was  readily  decomposed  by  the  contents  of  the  rabbit's 
small  intestine,  but  hardly  at  all  by  that  of  the  dog.  Throughout 
the  experiments  great  differences  are  observable — according  to  the 
animals  used.  W.  D.  H. 

Separation  of  Colloids  and  Crystalloids.  By  Charles  J. 
Martin  (/.  FhysioL,  1896,  20,  364— 371).— The  filtering  apparatus 
described  briefly  consists  of  a  Pasteur  filter,  in  the  pores  of  which  a 
membrane. of  gelatin  or  silicic  acid  has  been  deposited;  the  filtration 
being  effected  under  pressure ;  colloid  substances  do  not,  crystalloid 
substances  do,  pass  through  the  filter.  The  native  proteids  (albu- 
mins, globulins,  caseiuogen,  and  nucleo-proteids),  glycogen,  soluble 
starch,  haemoglobin,  haematin,  and  the  lipochrome  of  serum  and  egg- 
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A\'hite  do  not  pass  the  filter.  Alkali  albamin  and  acid  albumin  pass 
throngli  to  a  slight  degree.  Caramel,  biliverdin,  and  dextrins  pass 
through  partially.  Proteoses,  nrochrome,  and  crystalloids  pa=.s 
through.  The  crystalloids  pass  through  at  the  same  rate  as  water. 
The  colloid  substances  which  are  in  true  solution  do  not  pass  the 
membrane  on  account  of  the  large  size  of  their  molecules.  That 
albumin  is  in  true  solution  is  evident  from  the  fact  that  it  exerfs 
osmotic  pressure. 

The  membranes  are  recommended  for  use  in  the  study  of  diffusion, 
undisturbed  by  mixing  caused  by  convection  currents,  but  more  par- 
ticularly for  the  effective  separation  of  crystalloids  from  colloids, 
which  is  much  required  in  the  manipulations  of  chemical  physiology. 

W.  D.  H. 

Influence  of  Food  containing  Nuclein  on  the  Formation 
of  Uric  acid.  By  F.  Umber  (Chem.  Centr.,  1896,617;  from  Zeit. 
Klin.  Med.,  29,  174 — 189). — The  administration  of  a  large  amount 
(500  gleams  ^er  diem)  of  food  like  thymus,  which  contains  a  consider- 
able quantity  of  nuclein,  increases  the  excretion  of  uric  acid,  as  com- 
pared with  that  passed  when  a  similar  amount  of  flesh  is  given.  The 
same  amount  of  liver  in  one  person  caused  an  effect  similar  to  that 
caused  by  thymus,  but  in  others  its  action  was  less  marked.  Kidney 
and  brain  gave  nearly  the  same  amount  of  uric  acid  as  flesh,  and  milk 
less  still.  The  xanthine  bases  are  increased  by  administration  of 
alkalis,  and  of  milk.  W.  D.  H. 

Influence  of  Atropine  on  the  Secretion  of  Urine.  By  Ludwtg 
Walti  (Chem.  Centr.,  1896,  i,  263  ;  from  Arcli.  exp.  Path.  Pharm.,  36, 
411 — 436). — Atropine  lessens  the  secretion  of  urine,  and  hinders  the 
action  of  diuretics.  The  injection  of  large  or  small  quantities  of  urea 
into  the  circulation  leads  to  glycosuria.  Simultaneous  injection  of 
atropine  prevents  this.  W.  D.  H. 

Creatinine.  By  Percy  Cooper  Colls  (/.  Physiol,  1896,  20, 
107 — 111). — Urinary  creatinine,  like  sugar,  is  precipitated  from 
aqueous  solutions  and  from  urine,  when  Briicke's  lead-acetate  method 
is  employed.  It  is  probable  that  Pavy's  high  figure  for  the  per- 
centage of  sugar  in  normal  urine  is  due  to  this  circumstance. 

Blood  contains  a  small  but  ponderable  amount  of  creatinine;  in 
sheep's  blood  the  percentage  found  being  0000095.  Creatinine  was 
separated  from  the  blood  as  the  spherical  mercury  salt  by  a  slight 
modification  of  G.  S.  Johnson's  process.  W.  D.  H. 

A  New  Solvent  for  Urinary  Pigments.  By  William  Kkamm 
(Chem.  Centr.,  1806,  i,  713—715;  from  Beutsch.  Med.  Woch.,  22, 
25 — 27,  42 — 45). — Liquid  phenol  is  a  direct  solvent  of  the  urinary 
pigments.  Twenty  parts  of  urine  are  shaken  with  one  of  phenol,  the 
urine  having  first  been  saturated  with  a  neutral  salt,  such  as  sodium 
chloride  or  sulphate,  or  ammonium  sulphate  ;  the  pigments  then 
pass  into  the  phenol.  Tricresol  behaves  in  the  same  way,  but  more 
slowly.  The  phenol  extract  is  mixed  with  ether  and  shaken  with 
water  ;  the  water  becomes  yellow,  the  phenol  and  ether  reddish.  The 
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yellow  pigment;  is   urochrome,  the   reddisli  one  urobilin.     The  red 
pigment  of  urate  deposits  is  not  soluble  in  phenol.  W.  D.  H. 

Phloridzin  Diabetes.  By  ^N'athan  Zuntz  (Ghem.  Gentr.,  1896, 
i,  613 ;  from  Dii  Bois  Reymond's  Archiv.,  1895,  570 — 574). — An 
important  difference  between  ordinary  diabetes  and  that  produced  by 
phloridzin,  is  that  in  the  former  case  the  blood  is  rich  in  sugar,  in 
the  latter  it  is  not.  The  kidneys  must,  therefore,  in  this  case  act 
most  energetically  in  withdrawing  the  sugar  from  the  blood.  This 
increase  in  the  power  of  the  kidney  cells  was  proved  by  an  experi- 
ment on  a  dog  in  which  the  urine  was  collected  separately  from  the 
two  kidneys,  into  the  renal  artery  of  one  of  which  a  small  amount  of 
phloridzin  solution  was  injected  ;  this  one  secreted  urine  containing 
sugar,  the  other  secreted  normal  urine.  W,   D    H. 

AUoxnric  Substances   in  the   Urine  in  Nephritis.      By  G 

ZiJLZER  (Ghem.  Gentr.,  1896,  i,  616—617;  irom  Berlin  Klin.  Wocli.^ 
33,  72 — 75). — In  health,  according  to  Kolisch,  nuclein  derivatives 
are  mainly  transformed  in  the  kidneys  into  the  non-toxic  uric  acid, 
while  a  small  part  passes  out  as  the  poisonous  alloxuric  bases.  The 
normal  amount  of  these  bases  pe?*  diem  is  given  as  004 — 0'06  gram, 
and  the  relation  between  their  nitrogen  and  that  of  uric  acid  as 
1  :  3'82  ;  or  the  nitrogen  of  alloxuric  bases,  to  that  of  total  alloxaric 
substances  as  1  :  4'82.  His  expectation  that  tbis  relationship  would 
be  upset  in  nephritis  is,  in  the  present  research,  not  confirmed. 

W.  D.  H. 

Febrile  Albumosuria.  By  Ludolf  Krehl  and  Max  Matthes 
{Ghem.  Gentr.,  1896,  i,  54 — 55;  from  JDeutsch.  Arch.  Klin.  Med.,  54, 
501  —  514:  and  Ghem.  Gentr.,  1896,  i,  263;  from  ^7-cA.  exp.  Path.  n. 
Fharm.,  36,  437 — 450). — Many  proteid  substances  raise  the  body 
temperature,  and  appear  partly  in  a  hydrated  form  in  the  urine. 
The  elevated  temperature  in  many  acute  specific  fevers  can  be  partly 
accounted  for  in  this  way,  and  proteoses  are  found  in  the  urine. 
Deuteroproteose  is  the  form  most  frequently  found,  and  is  believed 
to  originate  from  the  bacterial  decomposition  of  nucleo-prote'ids. 

Tuberculous  animals  respond  especially  well,  by  a  febrile  reaction, 
to  small  injections  of  proteose.  Toxic  prote'ids,  like  ricin,  abrin,  and 
tuberculin  produce  similar  results.  W.  D.  H. 

Effect  of  Drugs  on  the  Tracheal  Secretion.  By  James  Cal- 
vert (/.  Physiol,  1896,  20,  158— 164).— A  wmdow  in  the  trachea  of 
an  animal  (cat  under  chloroform,  urethane,  or  morphine)  being  made, 
and  the  surface  dried  by  blotting  paper,  drugs  were  injected  into  a 
vein  or  subcutaneously,  and  the  rate  of  formation  of  secretion 
observed,  and  compared  with  that  before  the  administration  of  the 
drug.  It  was  found  that  alkalis  increase  the  secretion  in  spite  of 
Rossbach's  assertion  (Berlin  Jclin.  Woch.,  1882)  to  the  contrary ;  that 
potassium  iodide  acts  similarly,  and  emetine  only  markedly  so. 
Saponin  (senegin)  in  small  doses  does  not  increase  secretion  j    in 
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lart>"e  doses  it  diminislies  it.  Cold  and  lieafc  applied  to  the  abdomen 
increase  and  diminish  secretion  respectively.  W.  D.  H. 

Toxicological     Notes    on    Ortho-     and    Para-Compoands. 

Thomas  Bokorny  {Pfiilgers  Archiv,  1896,  64,  306— 312).— Experi- 
ments are  described  which  show  that  in  the  same  organism  para- 
coraponnds  are  more  poisonous  than  the  corresponding  ortho-corn- 
pounds.  W.  D.  H. 
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Influence  of  Oxygen  on  Yeast  Fermentation.  By  R.Rapp  (J5er., 
1896,  29,  1983 — 1985).— The  author  has  repeated  the  experiments  of 
Chudiakow  (Abstr.,  1895,  ii,  282)  on  the  influence  of  oxygen  and 
hydrogen  on  the  fermentation  produced  by  yeast,  and  finds  that, 
contrary  to  Chudiakow's  statement,  oxygen  does  not  exercise  any 
retarding  effect.  The  passage  of  a  rapid  stream  of  either  gas  does 
produce  a  diminution  of  the  fermentation,  and  the  author  suggest.** 
that  in  the  former  experiments  the  oxygen  may  have  been  passed 
iTiOre  rapidly  through  the  mixture  than  the  hydrogen,  and  thus  have 
produced  a  relative  diminution  of  the  action  of  the  yeast. 

A.  H. 

Fermentation  of  Uric  acid  by  Micro-organisms.  By  Ernes  r 
OfiRAUD  (Compt.  rend.,  1896,  123,  185— 187).— The  author  has  pre- 
-viously  shown  (Compt.  rend.,  122,  1019)  that  uric  acid  dissolved  in 
sodium  phosphate  solution  is  converted  into  urea  and  ammonium 
carbonate  by  the  action  of  micro-organisms  derived  from  the  air,  and 
has  suggested  that  the  ammonium  carbonate  results  from  the  action 
of  some  urophagic  microbe  on  the  urea,  the  latter  being  the  true  pro- 
duct of  the  fermentation  of  the  uric  acid. 

Cultivations  in  peptonised  broth  have  not  led  to  the  isolation  of  the 
bacilli  or  cocci  which  act  on  the  uric  acid,  but  they  have  enabled  the 
author  to  separate  these  organisms  from  those  which  convert  urea 
into  ammonium  carbonate.  When  mixed  with  selected  cultivations, 
the  uric  acid,  dissolved  in  sodium  phosphate  solution,  is  completely 
converted  into  urea,  but  the  latter  remains  unchanged  even  after 
several  months.  Magnier  de  la  Source  has  shown  that  when  uric 
acid  is  boiled  with  water,  it  is  converted  into  dialuric  acid,  and  that 
the  latter,  when  hydrolysed,  yields  urea  and  tartronic  acid.  The 
author  considers  that  the  chemical  action  of  the  micro-organisms  on 
uric  acid  is  represented  by  the  equation  C5H4N4O3  +  4H2O  = 
2CON2H4  +  C3H4O5.  C.  H.  B. 

Nitrification.  By  Emil  Godlewski  (Ann.  Agron.,  1896,  22,  303 — 
:^04.;  from  Avzeiger  Akad.  Wiss.,  Krahau,  1895,  178— 192).— The 
results  of  previous  experiments  (Abstr.,  1893,  ii,  544)  indicated  that 
nitrifying  organisms  probably  derive  their  carbon  from  carbonic  an- 
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hydride,  and  not  from  carbonates.  Three  experiments  are  now 
described,  in  wljich  the  same  amounts  of  sohitions  of  ammoniam 
sulphate  (with  magnesium  carbonate)  were  inoculated  at  the  same 
time  with  pure  cultivations  of  nitrifying  organisms.  In  two  experi- 
ments the  apparatus  was  filled  with  air  containing  carbonic  anhydride, 
in  the  third  with  pure  air.  At  the  end  of  the  experiments,  the  air 
was  measured  and  analysed.  With  carbonic  anhydride,  there  was  a 
reduction  of  volume,  whilst  with  air  alone  there  was  no  reduction. 
Magnesium  carbonate  was  not  available  as  a  source  of  carbon,  but,  in 
presence  of  carbonic  anhydride,  nearly  the  whole  of  the  ammonia  was 
converted  into  nitrous  acid.  A  portion  of  the  nitrogen  of  the  ammonia 
is  liberated.  The  amount  of  free  nitrogen  produced  varies  according 
to  the  conditions  of  the  experiment.  N.  H.  J.  M. 

Nitrification.  By  Marcille  (Ann.  Agron.,  1896,  22,  337—344). 
— Experiments  were  made  on  the  relative  suitability  of  ammonium 
sulphate  and  phosphate  for  nitrification.  Whilst  the  phosphate  was 
not.^ound  to  be  more  suitable  for  the  production  of  nitrous  acid,  it 
seemed  more  favourable  than  the  sulphate  in  transforming  nitrous 
into  nitric  acid. 

As  regards  the  rate  of  nilrification  in  different  soils,  it  was  found 
that  in  a  given  time  a  soil  from  Guadeloupe  produced  far  more 
nitrates  than  a  soil  from  Eure-et-Loir.  This  could  not  be  due  to  the 
greater  energy  of  the  nitrifying  organisms  in  the  Guadeloupe  soil, 
since  the  addition  of  a  few^  grams  of  this  soil  to  the  French  soil  had 
no  effect.  It  is  concluded  that  the  energy  with  which  a  soil  is  nitrified 
depends  not  only  on  the  temperature,  aeration,  and  humidity  of  the 
soil,  and  on  the  energy  of  the  organisms  present,  but  also  on  the 
nature  of  the  organic  matter  to  be  nitrified.  N.  H.  J.  M. 

Comparative  Studies  on  the  Poisonous  Action  of  various 
Chemical  Substances  on  Algge  and  Infusoria.  By  Thomas 
BoKORNY  (Pjiiigers  ArcMv,  1896,  64,  262 — 306). — A  very  exhaustive 
paper  ;  the  experiments  were  performed  on  types  of  lower  animal  and 
vegetable  life,  and  the  strength  of  the  poison  noted  which  produced 
pathological  changes  or  death.  In  this  way,  inorganic  acids  and 
bases,  numerous  salts,  various  oxidising  agents  (among  which  free 
halogens  and  potassium  permanganate  were  the  most  toxic),  phos-^ 
phorus,  organic  acids,  hydrocarbons,  alcohols,  halogen  compounds, 
aldehydes,  nitro-derivatives,  sulpho-derivatives,  cyanogen  compounds, 
amido- compounds,  alkaloids,  and  poisonous  profceids  (abrin  and  ricin,. 
which  are  only  slightly  poisonous  to  lower  organisms)  were  investi- 
gated. W.  D.  H. 

Digestion  of  Cellulose  by  Enzymes.  By  J.  GiiiJss  (Chem. 
Centr.,  1896,  i,  313;  from  J.  Landw.,  43,  379— 458).— Previous 
observers  have  described  the  solution  of  vegetable  cell-walls  by  fer- 
ments during  germination ;  this  action  is  ascribed  in  malt  extract 
to  a  special  ferment  (cytase).     It  is  found  that  the  hemicelluJoses 


670  ABSTRACTS  OF  CHEMICAL  PAPERS. 

undergo  liydroljtic  decomposition  easily,  although  various  members 
of  the  group  show  differences  in  this  respect.  .       W.  D.  H. 

Decomposition  of  Vegetable  Matters.  By  Emile  Beeal  (Ann. 
Agron.,  \S96,22,  SQ2 — 375). — When  water  is  kept  in  contact  with 
d:^ad  vegetable  matter,  organisms  develop  which  attack  the  organic 
mitter,  producing  ammonia  until  the  liquid  becomes  too  alkaline. 
When,  however,  soil,  containing  nitrifying  organisms,  is  added,  the 
production  of  ammonia  continues,  as  that  already  formed  is  converted 
into  nitrates.  If  a  vegetable  infusion  is  poured  on  to  a  lump  of 
soil,  the  ammonia  produced  disappears  at  the  surface  of  the  soil,  where 
it  is  converted  into  nitrates,  but  inside  the  lump  of  soil  there  is  an 
accumulation  of  ammonia,  owing  to  want  of  aeration;  even  the 
nitrates  originally  present  in  the  interior  of  the  soil  are  reduced. 

Humus  becomes  soluble  in  vegetable  infusions  owing  to  the  am- 
monia which  is  liberated,  but  ceases  to  be  dissolved  when  soil,  con- 
taining nitrifying  organisms,  is  added. 

Vegetable  infusions  which  have  become  too  alkaline  (ammoniacal) 
to  support  the  life  of  ammonia-producing  organisms,  develop  moulds 
which  re-absorb  the  ammonia,  producing  new  nitrogenous  substances. 
This  is  what  takes  place  on  meadows  and  on  peat  where  nitrifying 
organisms  are  absent.  N.  H.  J.  M. 

Assimilation  of  the  Nutritive  Matter  of  the  Soil  by  Rye. 
Manurial  Requirements  of  Rye.  By  Remy  (An7i.  Agron.,  1896, 
22,  844—846  ;  from  J.  Landw.,  1896,  44,  31— 103).— Experiments 
were  made  on  the  effect  of  various  manures  (nitrogenous,  potash, 
and  phosphatic)  on  the  morphological  development  of  rye.  In 
1891,  nitrogen  was  taken  up  in  proportion  to  the  production  of  dry 
znatter  during  the  spring ;  whilst,  in  1898,  the  nitrogen  assimilated 
-was  in  excess  during  this  period,  and  the  assimilation  of  nitrogen 
•ceased  in  this  year  at  the  time  when,  in  1891,  it  had  reached  its 
greatest  intensity.  This  is  attributed  to  the  dry  season  in  1893. 
Analogous  results  were  obtained  in  1881  by  Deherain  and  Meyer 
(Abstr.,  1888,  493). 

As  regards  the  relation  between  assimilation  of  potash  and  phos- 
phates, and  production  of  dry  matter,  the  climatic  conditions  do  not 
seem  to  have  the  same  influence  as  in  the  case  of  nitrogen.  Climate 
has  more  effect  on  assimilation  than  manures. 

In  the  case  of  rye,  as  with  other  cereals,  nitrogen  has  more  influence 
itihan  other  manures,  and  a  large  supply  of  nitrogen  in  the  soil  is 
inecessary  during  the  period  of  greatest  assimilation.     This  period 
varies  greatly  according  to  the  season. 

Nitrates  should  not  be  applied  (for  rye)  in  large  quantities  in  the 
autumn,  when  the  soil  is  light ;  ammoniacal  or  organic  nitrogen  is 
preferable.  It  is  better  to  apply  nitrogen  in  the  spring  and  in  the 
form  of  nitrate;  and  the  application  should  bo  delayed  if  the  spring 
is  cold  and  wet.  N.  H.  J.  M. 
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Auto-pneumatic  Stirrer.  By  H.  Brearley  (Ohem.  News,  1896, 
74,  63). — In  place  of  the  mechanical  stirrer  employed  to  expedite 
the  action  of  the  solution  on  the  metal  when  treating  steels,  &c., 
with  copper  ammonium  chloride,  it  is  suggested  to  cause  air  to  bubble 
through  the  solution  by  means  of  an  aspirator.  The  air  should  be 
washed  by  passing  through  a  solution  of  lead  acetate.         D.  A.  L. 

A  Modified  Form  of  Measuring  Flask.  By  Hkinrich  Biliz 
(Ber.,  1896,  29,  2082— 2083) .—The  flask  has  a  bulb  blown  on  the 
neck  between  the  mark  and  the  stopper ;  the  air  in  this  bulb  facili- 
tates the  thorough  mixing  of  the  liquid.  In  filling  the  flask  it  is 
advisable  to  use  a  funnel  in  order  to  avoid  wetting  the  sides  of  the 
bulb.  J.  J.  S. 

Estimation    of   Hydrochloric   acid  in    Gastric   Juice.      By 

Waclaw  von  Moraczewski  (Ohem.  Centr.,  1896,  667 ;  from  Deutsch. 
'Tited.  Woch.,  22,  24 — 25). — The  juice  is  evaporated  down  to  1  c.c, 
}»laced  in  a  100  c.c.  flask,  and  a  mixture  of  25  c.c.  of  absolute  alcohol 
and  75  c.c.  of  dry  ether  added  to  the  mark.  The  whole  is  well 
mixed  and  allowed  to  remain ;  50  c.c.  of  the  mixture  is  then  filtered 
into  a  larger  flask,  50  c.c.  of  water,  and  a  few  c.c.  of  decinormal  soda 
being  added  in  order  to  neutralise  it.  It  is  then  titrated  with  1/50 
normal  silver  nitrate  solution,  potassium  chromate  being  used  as 
indicator.  After  each  addition  of  the  silver  solution,  the  flask  is  well 
shaken.  Calcium  and  ammonium  chloride,  which  are  soluble  in 
alcohol  and  ether,  are  present  in  negligable  traces.  The  method 
gives  the  free  acid  plus  that  united  to  proteid.  W.  D.  H. 

Estimation  of  Sulphur  in   Cast-iron   or   Steel.    By   G.   G. 

Boucher  (Chem.  News,  1896,  74,  76).— Five  grams  of  the  iron  or 
steel  is  dissolved  in  a  strong  solution  of  copper  ammonium  chloride  ; 
when  the  precipitated  copper  is  dissolved,  the  solution  is  filtered,  and 
the  residue  and  paper,  after  washing  free  from  copper  with  hot  water, 
arc  boiled  with  about  30  c.c.  of  nitrohydrochloric  acid  or  with  bro- 
mine water  and  a  few  drops  of  hydrochloric  acid.  In  the  latter  case, 
the  excess  of  bromine  is  boiled  off,  the  solution  filtered,  barium 
chloride  added,  and  the  barium  sulphate  collected,  washed,  ignited, 
and  weighed.  In  the  former  case,  the  solution  is  filtered,  neutralised 
with  ammonia,  slightly  acidified  with  hydrochloric  acid,  treated  with 
5  grams  of  barium  chloride,  and  so  on.  The  results  obtained  with 
the  process  are  satisfactory.  D.  A.  L. 

Estimation  of  Sulphur  in  Inorganic   Sulphides.    VI.    By 

Paul  E.  Jannasch  and  O.  Heidenreich  {Zeits.  anorg.  Ghem.y  1896,  12, 
358). — A  sample  of  commercial  mosaic  gold  (SnSj)  was  analysed  by 
heating  0" 5  gram  in  a  current  of  oxygen,  and  weighing  the  residual 
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dioxide.  The  escaping  gases  were  passed  through  either  3 — 4  per 
cent,  aqueous  hydrogen  peroxide,  or  very  dilute  hydrochloric  acid  and 
bromine,  and  the  sulphuric  acid  formed  was  precipitated  and  weighed 
ns  barium  sulphate.  The  cbloride  was  determined  by  digestion  with 
very  dilute  nitric  acid  and  precipitation  with  silver  nitrate.  Result: 
Sn  64-69,  S  33-07,  CI  OSS,  H2O  (lost  at  95°)  0*29 ;  total  98-43.  The 
deficit  is  caused  by  the  presence  of  oxysulphide  in  the  sample. 

C.  F.  B. 

Precipitation  of  Barium  Sulphate  by  means  of  Barium. 
Chloride.  By  Georg  Lunge  (Zeits.  angw.  Chem.,  1896,  453). — A 
reply  to  Gladding  (this  vol.,  ii,  622).  There  is  no  necessity  for  con- 
ducting the  precipitation  of  barium  sulphate  as  recommended  by 
that  chemist.  Excess  of  barium  chl9ride  added  all  at  once  gives  a 
sufficiently  pure  precipitate.  L.  de  K, 

Estimation  of  Sulphuric  Anhydride  in  Fuming  Sulphuric 
acid.  Estimation  of  Sodium  Sulphide.  By  Paul  Dobkiner 
and  WiLHELM  ScHRANZ  (Zeifs.  angw.  Ghem.,  1896,  453 — 456). — Esti- 
mation of  Sulp/mric  Anhydride. — The  following  process  is  recom- 
mended. The  sample  is  introduced  in  the  well-known  manner  into  a 
drawn-out  weighing  tube,  which,  after  the  point  has  been  sealed,  is 
re-weighed.  The  tube  is  then  put  into  a  stoppered  flask  containing 
about  150  c.c.  of  distilled  water,  and  on  thoroughly  shaking  so  as  to 
break  the  tube,  the  sulphuric  acid  is  dissolved  by  the  water.  A 
weighed  quantity  of  pure  sodium  carbonate  is  now  added,  so  as  to 
nearly  neutralise  the  solution,  which  is  then  boiled  to  expel  the  car- 
bonic anhydride.  Phenolphthalein  is  added,  and  the  neutralisation 
completed  by  means  of  accurate  normal  soda,  of  which  about  3  or 
4  c.c.  at  most  should  be  required.  If  the  total  acidity  calculated  as 
SO3  equals  A  per  cent.,  the  excess  of  SO3  is  found  by  making  use  of 

49 
the  formula  —  J.  —  444-44.     The  method  of  simply  titrating  with 

normal  Eoda  is  scarcely  accurate  within  1  per  cent. ;  the  author's 
modification  yields  almost  scientifically  accurate  results. 

Assay  of  Sodium  Sulphide. — (a)  Estimation  of  Sodium,  Suliihide  in 
the  Presence  of  Sodium  Hydrosuljjhide. — Twelve  grams  of  the  sample 
is  dissolved  and  made  up  to  a  litre.  25  c.c.  of  this  solution  is 
delivered  from  a  burette  into  45  c.c.  of  N/20  iodine,  previously  mixed 
with  10  c.c.  of  normal  sulphuric  acid  and  diluted  to  150  c.c.  The 
yellow  colour  should  completely  disappear;  if  not,  <he  experiment 
should  be  repeated  with  less  iodine  solution.  After  adding  starch 
water,  the  small  excess  of  liberated  hydrogen  sulphide  is  titrated 
by  means  of  the  same  iodine  solution,  and  the  total  amount  of 
hydrogen  sulphide  is  found  by  an  easy  calculation.  6  grams  of  the 
sample  is  dissolved  in  water,  decomposed  with  a  known  excess  of 
normal  sulphuric  acid,  boiled  to  expel  hydrogen  sulphide,  and  titrated 
with  normal  soda  using  phenolphthalein  as  indicator.  This  gives  the 
sodium  sulphide,  which  is  then  calculated  to  hydrogen  .sulphide  and 
deducted  from  the  total  hydrogen  sulphide.  The  difference  is  duo 
to  hydrogen  sulphide  existing  as  2NaHS.  This  is  now  recalculated  to 
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KaaS,  and  this  being  deducted  from  the  sodium  sulphide  fonnd,  gives 
the  real  amount  of  the  latter. 

(6)  Estimation  of  Sodium  Sulphide  in  the  Presence  of  Sodium 
Hydroxide. — If  free  alkali  is  present,  the  amount  of  hydrogen  sulphide 
found,  will  be  insufficient  to  account  for  all  the  soda  calculated,  as 
NajS.     The  excess  of  soda  is  then  calculated  to  sodium  hydroxide. 

L.   DE  K. 

Gravimetric  Estimation  of  Selenium.  By  A.  W.  Peircb 
(Zeits.  anorg.  Chem.,  1896,  12,  409 — 412). — A  portion  of  the  sample 
containing  from  0*2  to  0*4  gram  of  selenious  anhydride  is  dissolved 
in  hydrochloric  acid,  the  solution,  diluted  to  400  c.c,  is  mixed  with 
potassium  iodide  (the  amount  of  which  must  be  3  grams  in  excess  of 
the  theoretical),  and  boiled  for  10 — 20  minutes,  until  the  red  pre- 
cipitate becomes  black,  and  all  free  iodine  is  expelled.  The  precipi- 
tate is  collected  on  an  asbestos  filter,  washed,  dried  at  100°,  and 
weighed.  The  results  are  fairly  accurate,  but  always  about  0*1  per 
cent,  too  high.  It  is  essential  that  an  excess  of  potassium  iodide  be 
employed,  otherw^ise  the  precipitate  will  contain  included  iodine  ;  also^ 
the  solution  must  be  diluted  before  precipitation,  or  the  precipitate 
will  contain  potassium  iodide.  If  the  selenium  is  present  in  a  higher 
state  of  oxidation,  the  estimation  is  carried  out  in  the  same  manner, 
but  longer  boiling  is  necessary.  The  method  is  very  quick  and  con- 
venient for  determining  the  total  percentage  of  selenium  in  a  sample. 

E.  C.  K 

Experiments  on  the  Citrate- solubility  of  Basic  Slags.  By  H. 
DuBBERS  {Zeits.  angw.  Chem.,  1896,  468 — 473). — An  exhaustive  inquiry 
into  Wagner's  process.  The  author  comes  to  the  conclusion  that  the 
time  of  shaking  with  the  ammonium  citrate  solution  (half  an  hour) 
is  quite  insufficient,  and  that  a  larger  quantity  of  acid  ammonium 
citrate  solution  should  be  used.  The  author  recommends  using 
500  c.c.  of  liquid,  containing  10  grams  of  free  citric  acid  and  5  grams 
of  the  same  neutralised  by  ammonia.  The  shaking  should  be  con- 
tinued for  about  four  hours.  L.  de  K. 

lodometric  Estimation  of  Carbonic  acid.  By  J.  K.  Phelps 
(Zeits.  anorg.  Chem.,  1896,  12,  431 — 435). — A  weighed  quantity  of 
the  carbonate  is  introduced  into  a  flask  connected  with  an  absorption 
apparatus  containing  a  solution  of  barium  hydroxide ;  the  apparatus 
is  connected  with  an  air  pump,  and  the  pressure  diminished  to  250 — 
300  mm.  The  carbonate  is  then  treated  with  a  solution  of  phosphoric 
acid,  previously  boiled  until  free  from  carbonic  anhydride,  and 
the  liberated  carbonic  anhydride  is  expelled  into  the  absorption  appa- 
ratus by  five  minutes  boiling.  The  apparatus  is  cooled,  and  brought 
to  atmospheric  pressure,  and  the  excess  of  barium  hydroxide  deter- 
mined by  adding  an  excess  of  iodine  solution,  boiling  for  a  short 
time  to  decompose  any  hypoiodite  which  may  be  formed,  and  then 
determining  the  excess  of  iodine  with  a  solution  of  arsenious  acid. 
The  solution  containing  the  precipitated  barium  carbonate  must  be 
boiled  before  adding  excess  of  iodine,  as  otherwise  the  iodine  reacts 
slightly  with  the  finely  divided  barium  carbonate ;  after  adding 
excess  of  iodine,  the  apparatus  is  connected  with  an  absorption  appa- 


674  ABSTRACTS  OF  CHEMICAL  PAPERS. 

ratus  containing  potassium  iodide,  to  arrest  any  iodine  which  may 
volatilise,  and  to  exclude  air.  The  method  is  accurate  and  expe- 
ditious ;  one  estimation  is  easily  performed  in  three-quarters  of  an 
hour.  E.  0.  U. 

New  Baryta  Tube.  By  H.  Chr.  GteelmuydExN  (Zeits.  anal.  Ghem., 
189G,  35,  516 — 517). — When  the  carbonic  anhydride  in  large  volumes 
of  air  is  to  be  estimated  by  Pettenkofer's  method,  the  volume  of 
the  baryta  solution  may  change  during  the  absorption.  A  graduated 
baryta  tube  is  therefore  used,  constructed  on  the  pattern  of  a  Gay- 
Lussac  burette,  but  with  the  open  end  bent  at  a  right  angle  to  the 
main  portion  of  the  tube,  which  is  laid  in  a  nearly  horizontal  position 
whilst  passiug  in  the  air  through  the  narrow  tube,  but  when  raised 
into  a  vertical  position  allows  the  volnme  of  the  liquid  to  be  read. 

M.  J.  S. 

Separation    of    Silver    from    Gold    by  Volatilisation.     By 

Joseph  W.  Richards  {Ghcm.  Neivs,  1896,  74,  2 — 3). — To  separate 
silver  from  gold  in  assay  buttons  (obtained  in  the  blowpipe  assay), 
the  button  is  supported  in  a  hollow  on  a  piece  of  dense  charcoal, 
which  must  yield  a  white  ash,  and  is  exposed  at  an  angle  of  30° 
to  a  pointed  needle-like  oxidising  flame  directed  downwards  at  an 
angle  of  45°,  precautions  necessary  to  prevent  displacement  of 
the  button  by  the  blast.  The  button  is  heated  at  a  redness, 
below  the  boiling  point  of  silver,  until  it  becomes  brass-yellow,  the 
temperature  is  then  raised  and  taken  almost  to  whiteness,  when  a 
gold  colour  is  attained,  this  temperature  being  maintained  until  a 
distinct  crimson  coating  is  observed  on  the  white  ash  ;  the  amount 
of  gold  lost  is  negligable,  but  if  the  button  is  less  than  0'25  mm.  in 
diameter,  a  measured  pure  gold  bead  of  almost  equal  size  is  added 
before  the  final  stages  of  heating.  The  button  is  cupelled  and 
measured.  D.  A.  L. 

Estimation  of  Magnesia  as  Magnesium  Pyrophosphate.    By 

Hugo  Neubauer  (Zeits.  angw.  Chem.,  1896,  435 — 440). — The  com- 
position of  magnesium  ammonium  phosphate  does  not  seem  to  be 
quite  so  constant  as  was  formerly  believed,  as  the  precipitate  often 
contains  excess  of  phosphoric  acid,  which  may  be  expelled  by  a  pro- 
longed ignition.     In  other  cases,  there  may  be  an  excess  of  magnesia. 

To  obtain  correct  results,  the  sodium  phosphate  should  be  added  at 
once,  in  large  excess,  to  the  ammoniacal  magnesia  solution;  it  is 
better  still  to  add.it  to  the  acid  solution,  and  then  to  add  the 
ammonia.  Excess  of  ammonium  salts  does  not  hurt,  but  in  presence 
of  much  ammonium  oxalate  the  precipitate  must,  after  slight  washing, 
bo  redissolved  in  hydrochloric  acid,  and  I'eprecipitated  with  ammonia 
and  some  more  sodium  phosphate.  The  precipitate  should  be  ignited 
over  the  blowpipe,  or  a  powerful  bunsen  burner,  for  at  least  half  an 
hour,  and,  after  weighing,  it  should  again  be  heated,  to  see  if  there 
is  any  further  diminution  in  weight. 

When  dealing  with  small  quantities  of  magnesia  only,  there  is  no 
need  for  these  precautions,  but  if  the  amount  is  large  they  should  not 
be  neglected.  L.  pe  K. 
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Volumetric  Estimation  of  Zinc  by  means  of  Potassium 
Ferrocyanide.  BjLucien  L.  de  Koninck  and  Eugene  Frost  (Zetts. 
angw.  O/iem., ,  1896,  460 — 468;  564 — 572). — The  authors  have  made 
an  exhaustive  investigation  as  to  the  various  reactions  which  take 
place  when  potassium  ferrocyanide  is  added  to  a  zinc  solution.  The 
reaction  takes  place  somewhat  slowly  ;  therefore  there  may,  at  first, 
]be  an  excess  of  ferrocyanide  as  proved  by  the  uranium  reaction. 
Soon,  however,  this  excess  disappears  as  an  insoluble  double  com- 
pound of  zinc  and  potassium  ferrocyanide  is  formed.  The  direct 
titration  of  zinc  by  means  of  potassium  ferrocyanide  is,  therefore, 
not  to  be  recommended.  The  following  process  is  found  by  the 
authors  to  give  trustworthy  results  :  10  grams  of  pure  zinc  is  dis- 
solved in  hydrochloric  acid,  nearly  neutralised  with  soda,  and  made 
up  to  1  litre.  27  grams  of  potassium  ferrocyanide  is  dissolved  in  a 
litre  of  water.  When  checking,  20  c.c.  of  the  zinc  solution  is  mixed 
with  50  c.c.  of  a  20  per  cent,  solution  of  ammonium  chloride,  2  dropa 
of  a  10  per  cent,  solution  of  sodium  sulphite,  and  10  c.c.  of  hydro- 
chloric acid  (sp.  gr.,  1*075)  ;  the  zinc  solution  must  be  measured 
from  an  accurate  pipette,  but  the  others  are  only  roughly  measured. 
40  c.c.  exactly  of  the  ferrocyanide  solution  is  now  added,  and,  after 
being  left  for  at  least  10  minutes,  the  excess  is  titrated  with  the  zinc 
solution  until  the  uranium  reaction  is  no  longer  obtained.  The  rela- 
tion between  the  zinc  and  the  ferrocyanide  is  thus  determined. 

The  estimation  of  zinc  in  any  of  its  ores  is  now  very  simple. 
2*5  grams  of  the  sample  is  dissolved  in  nitrohydrochloric  acid  and 
evaporated  to  dryness  to  render  any  silica  insoluble,  the  residue  being 
taken  up  with  5  c.c.  of  hydrochloric  acid  and  a  little  water.  The 
filtrate  is  freed  from  lead,  cadmium,  &c.,  by  a  current  of  hydrogen 
sulphide,  boiled  to  expel  the  gas,  and,  after  cooling,  mixed  with 
25  c.c.  of  saturated  bromine  water.  After  pouring  the  liquid  into 
a  500  c.c.  flask,  containing  100  c.c.  of  strong  ammonia  and  10  c.c. 
of  a  25  per  cent,  solution  of  ammonium  hydrogen  carbonate,  it  is, 
when  cold,  made  up  to  the  mark. 

When  the  precipitate  has  quite  settled,  the  liquid  is  passed 
through  a  dry  filter.  100  c.c.  is  then  pipetted  off,  acidified  with 
hydrochloric  acid,  and  titrated  with  the  ferrocyanide  in  the  way 
described.  L.  de  K. 

Separation  of  Mercury  from  Arsenic,  Antimony,  and  Copper 
by  Ignition  in  a  Current  of  Oxygen.  By  Paul  E.  Jannasch 
{Zeits.  anorg.  Cliem.,  1896,  12,  359 — 364;  compare  this  vol.,  ii,  546). 
— Mercury  can  be  separated  from  antimony  by  oxidising  the  mixed 
sulphides  with  fuming  nitric  acid,  driving  off  the  excess  of  acid  by 
heating  first  at  90 — 100°,  then  at  150 — 180°,  in  a  current  of  air  or 
carbonic  anhydride,  and  finally  igniting  in  a  current  of  oxygen. 
The  antimony  remains  as  the  oxide,  SbjO^,  and  is  weighed  as  such. 
The  mercury  that  volatilises  is  collected  in  vessels  containing  dilute 
nitric  acid,  and  is  estimated  as  described  previously;  the  addition  of 
a  little  hydrogen  peroxide  promotes  the  solution  of  the  metal  in  the 
acid. 

Mercury  can  bo  separated  from  copper  by  igniting  the  mixed  sul- 
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phides  in  a  carrent  of  oxygen.  The  mercury  volatilises,  and  is  col- 
lected in  vessels  containing  dilate  nitric  acid  and  bromine  water ; 
the  solution  is  evaporated  almost  to  dryness,  the  reidues  treated  with 
hydrochloric  acid  and  water,  and  the  mercury  precipitated  and 
weighed  as  sulphide.  The  copper  remains  in  the  vessel  as  oxide 
after  the  io^nition,  and  may  be  weighed  as  such,  or  it  may  be  dissolved 
in  acid  and  precipitated  with  sodium  hydroxide. 

Mercury  can  be  separated  from  arsenic  by  evaporating  the  soIntioQ 
in  nitric  acid,  moistening  the  residue  with  water,  and  adding  a  little 
pure  magnesia,  drying  afc  180°,  ar.d  then  igniting  in  a  current  of 
oxygen.  The  mercury  volatilises  and  is  collected  in  vessels  contain- 
ing dilute  nitric  acid  and  hydrogen  peroxide,  and  estimated  in  the 
solution  thus  obtained.  The  residue  is  dissolved  in  strong  hydrochloric 
acid,  some  citric  acid  is  then  added,  a,nd  a  large  excess  of  ammonia  ; 
the  precipitate  which  forms  is  converted  into  magnesium  pyro- 
arsenate,  and  weighed  as  such.  C.  F.  B. 

Estimation  of  Nickel  in  Steel,  &c.  By  H.  Brearley  (Ghem. 
News,  1896,  74,  16  — 17).— A  gram  of  steel  is  dissolved  in  20  c.c.  of 
nitric  acid  (sp.  gr.,  1"2),  in  a  1100  c.c.  beaker,  cooled,  treated  with 
dilute  ammonia  to  slight  precipitation,  then  with  hydrochloi-ic  acid 
nntil  again  clear;  to  this  are  added  70  c.c.  of  strong  acetic  acid, 
950  c.c.  or  so  of  hot  water,  and  50  to  70  c.c.  of  ammonium  acetate 
made  by  neutralising  acetic  acid  with  ammonia.  The  whole  is  boiled 
and  made  up  to  a  litre,  and  half  this  is  filtered  hot,  cooled,  rendered 
alkaline  with  ammonia,  and  mixed  with  2  c.c.  of  a  solution  contain- 
ing 20  grams  of  potassium  iodide  per  litre,  and  2  c.c.  of  a  solution 
containing  25  grams  of  silver  nitrate  per  litre  ;  a  solution  of  potas- 
sium cyanide  (4-5  grams  per  litre,  and  standardised  against  standard 
nickel)  is  then  run  in  nntil  the  silver  iodide  dissolves  and  the  solution 
is  clear.  Tungsten  and  manganese  do  not  interfere,  and  the  coloration, 
due  to  chromium,  is  overcome  by  boiling  the  iron  precipitate  for  half 
an  hour.  Copper  has  to  be  separated  from  the  solution  containing  it 
and  the  nickel  by  means  of  sulphurous  acid  and  thiocyanate. 

With  regard  to  procedure,  adding  the  acetate  to  the  hot  solution  is 
advantageous,  since,  in  the  presence  of  70  to  100  c.c.  of  acetic  acid, 
the  precipitate  does  not  appear  before  85 — 90°,  but  immediate  pre- 
cipitation should  be  avoided,  as  it  causes  low  results.  For  filtering, 
fibrous  asbestos,  on  a  perforated  plate  1|  inch  in  diameter,  is  found 
expedient;  the  tip  of  the  funnel  used  must  be  flat,  and  until  in  use 
the  space  below  the  perforated  plate  must  be  kept  full  of  water, 
which  is  completely  displaced  by  the  first  300  c.c.  of  solution. 

Standardisation  of  Permanganate.  By  B.  Riegler  (Zeit, 
anal.  Ghem.,  1896,  35,  522). — The  chief  objection  to  keeping  a 
standard  solution  of  oxalic  acid  in  readiness  for  the  titration  of  per- 
manganate is  that  it  does  not  remain  unaltered  in  strength.  This 
may  be  overcome  by  the  addition  of  a  sufficient  quantity  of  sulphuric 
acid.  A  solution  containing  9*9654  grams  of  oxalic  acid  and  60  c.c. 
of  concentrated  sulphuric  acid  in  the  litre  underwent  no  change  in 
strength  in  the  course  of  a  year.  M.  J.  S. 


ANALYTICAL  CHEMISTRY.  677 

Examination  of  Commercial  Thorium  Nitrate  and  Separa- 
tion of  Thorium  from  Cerium.  By  C.  Remigius  Fresenius  and 
E.  HiNTZ  {Zeits.  anal.  Ghem.,  1896,  35,  525— 544).— The  authors 
having  analysed,  by  methods  which  they  propose  to  publish  later, 
11  specimens  of  mantles  for  incandescent  gas  illumination,  produced  by 
different  makers  between  March  and  October,  1895,  in  which  thorium 
and  cerium  oxides  were  the  principal  constituents,  were  further 
required  to  give  an  opinion  whether  the  cerium  oxide  present  might 
be  regarded  as  an  impurity  resulting  from  the  methods  of  manufac- 
ture in  use  at  that  time,  or  had  been  intentionally  added.  The  per- 
C3ntage  of  cerium  oxide  found  in  the  mantles  ranged  from  0*38  to 
2'02  (average  1  per  cent.).  Having  obtained  three  samples  of 
thorium  nitrate  which  had  been  sent  into  the  market  during  the 
period  in  question,  one  of  which  had  been  prepared  from  monazite, 
which  contains  only  4 — 5  per  cent,  of  thoria,  with  50 — 60  per  cent, 
of  oxides  of  the  cerium  metals,  the  percentage  of  cerium  was  esti- 
mated as  follows.  The  dilute  solution  (1  per  cent,  or  less)  of  the 
nitrate  was  precipitated  by  boiling  with  thiosulphate,  and  the  precipi- 
tate dissolved  in  hydrochloric  acid  and  thrown  down  by  ammonia. 
The  original  filtrate  was  also  precipitated  by  ammonia.  The  two 
precipitates  were  dissolved  in  hydrochloric  acid  and  both  solutions 
again  submitted  to  the  thiosulphate  precipitation,  this  treatment 
being  repeated  several  times.  Finally,  the  ammonia  precipitate  from 
the  filtrates  was  dissolved  in  nitric  acid,  and,  after  driving  off  the 
excess  of  acid,  the  cerium,  yttrium,  lanthanum,  and  neodymium  were 
precipitated  by  oxalic  acid.  The  ignited  precipitate  was  fused  with 
potassium  hydrogen  sulphate,  again  precipitated  by  ammonia,  and  dis- 
solved in  hydrochloric  acid.  Cerium  was  now  thrown  down  alone  by 
the  addition  of  sodium  acetate  and  hypochlorite,  this  precipitation 
being  repeated  a  second  time.  Lastly,  the  oxide  was  dissolved  in  nitric 
acid,  thrown  down  by  ammonia,  washed,  ignited,  and  weighed.  Yttrium 
and  neodymium  (including  lanthanum)  were  separated  by  saturated 
potassium  sulphate  solution.  Thorium  was  in  all  cases  found  by 
difference.  The  cerium  oxide  found  in  the  three  samples  was  0*186, 
0  0463,  and  0'202  per  100  parts  of  total  oxides,  and,  since  the  highest 
of  these  is  only  about  one-half  of  the  lowest  amount,  or  one-fifth  of 
the  average  amount,  found  in  the  mantles,  the  authors  conclude  that 
the  cerium  oxide  there  present  had  either  been  purposely  added,  or 
resulted  from  the  use  of  a  thorium  salt  of  less  purity  than  was  com- 
mercially attainable  at  that  time.  As  a  further  proof  that  the  methods 
known  to  chemists  in  1895  were  capable  of  effecting  a  far  greater 
degree  of  separation  than  was  found  in  the  mantles,  mixtures  of 
ceriuni  and  thorium  salts  were  prepared,  containing  respectively  2*02 
and  0-38  per  cent,  of  cerium  oxide.  By  three  precipitations  with 
thiosulphate,  and  a  subsequent  precipitation  by  oxalic  acid,  there 
were  recovered  98  and  96'6  per  cent,  of  the  cerium  taken,  the  precipi- 
tates containing  only  07  and  0*3  per  cent,  of  thoria  respectively. 

M.  J.  S. 

Separation  of  Bismuth  from  the  Metals  of  the  Copper  and 
iron  Groups  by  heating  their  Salts  in  a  Current  of  dry 
Hydrogen  Chloride.    By  Paul  E.  Jannasch  and  S.  Grosse  (Zeits. 
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anor(j\  CKem.,  1896,  12,  398).— Bismuth,  like  tin  (Abstr.,  1895,  ii, 
462),  volatilises  under  these  circumstances  at  a  comparatively  low 
temperature,  and  so  can  be  separated  from  metals  the  chlorides  of 
which  are  less  volatile.  C  F.  B. 

Estimation    of    Ethylene    in    Gaseous    Mixtures.      By    P. 

Fritzsche  (Zeits.  angw.  Chem.,  1896,  456 — 459). — The  process  is 
based  on  the  fact  that  ethylene  is  completely  absorbed  by  strong 
sulphuric  acid,  and  that  this  solution,  when  diluted  with  twice  its 
bulk  of  water  and  submitted  to  distillation,  yields  the  quantitative 
amount  of  alcohol. 

When  operating  on  mixtures  rich  in  ethylene,  the  process  scarcely 
gives  any  trouble,  but  when  the  gas  is  present  in  traces  only  it  is  not 
so  simple.  In  this  case,  a  large  quantity  of  the  gaseous  mixture  is 
introduced  in  a  glass  apparatus  containing  a  little  sulphuric  acid, 
which  is  continually  allowed  to  run  over  the  sides,  so  as  to  offer  a 
large  surface  to  the  gas.  To  accelerate  the  absorption,  the  apparatus 
is  heated  in  an  air  bath  at  100°.  After  diluting  the  acid  and  distil- 
ling, the  distillate  is  neutralised  with  soda  and  again  submitted  to 
distillation  ;  this  has  to  be  repeated  until  the  amount  of  alcohol  reaches 
about  1 — 2  per  cent.  It  is  then  estimated,  as  usual,  by  taking  the 
speci6c  gravity  of  the  liquid. 

Any  butylene  may  be  first  separated  from  the  ethylene  by  the 
action  of  sulphuric  acid  of  70  per  cent.,  which  does  not  aifect  the 
ethylene.  Experiments  conducted  with  the  idea  of  converting  the 
ethylene  into  ethylic  barium  sulphate,  and  estimating  this  volumetric- 
ally,  have  not,  as  yet,  yielded  satisfactory  results.  L.  DE  K. 

'    Estimation  of  Essential  Oil  of  Mustard  in  Feeding  Cakes. 

By  Max  Passon  (Zeits.  angw.  Chem.,  1896,  422— 423).— Twenty-five 
grams  of  the  sample  is  introduced  into  a  flask  containing  300  c.c.  of 
water  and  0"5  gram  of  tartaric  acid.  The  flask,  which  is  provided 
with  a  safety  tube,  is  connected  with  a  smaller  flask  containing  75  c.c. 
()f  glacial  acetic  acid  and  a  little  zinc  and  iron  dust,  to  effect  a  partial 
reduction  of  the  ethereal  oil.  To  prevent  any  escape  of  the  latter, 
the  second  flask  is  fitted  with  a  bent  tube  dipping  into  sulphuric  acid 
contained  in  a  beaker. 

The  mixture  is  slowly  distilled  for  about  two  hours,  and  then  the 
ncetic  and  sulphuric  acids  are  mixed.  An  aliquot  part  of  the  mixture 
is  boiled  with  an  equal  bulk  of  sulphuric  acid  and  a  drop  of  mercury 
to  convert  the  nitrogen  into  ammonia,  which  is  then  estimated  as 
usual.  '  , 

One  c.c.  of  N/10  soda  represents  0*0099  gram  of  essential  oil  of  mus- 
tard (allylthiocarbimide).  Test  experiments  with  small  quantities  of 
the  pure  oil  were  quite  satisfactory.  L.  de  K. 

Estimation  of  Sugar  in  Blood.  By  E.  Waymouth  Reid  (/. 
Thysiol.,  \Sm,  20,  316— 321).— In  the  method  described,  phospho- 
tungstic  acid  is  used  as  the  precipitant  forprote'id  ;  this  is  filtered  off 
and  washed  by  the  use  of  a  filter  plate,  and  the  sugar  estimated  by 
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■the  Allihn-Soxlilet  gravimetric  process.     The  results  obtained  show 
that  the  method  is  both  accurate  and  rapid.  W.  D.  H, 

Messingei's  Method  of   Estimating  Acetone.     By  H.   Chr. 

Geelmuyden  (Zeits.  anal.  Ghem.,  1896,  35,  503 — 516). ^The  author, 
desiring  to  employ  Messinger's  method  (Abstr.,  1889,  313;  1891, 
370)  for  the  estimation  of  acetone  in  the  breath  of  animals  and  in 
urine,  examined  by  means  of  test-analyses  the  influence  of  the  various 
modifications  which  the  circumstances  necessitated.  Collischonn's 
statement  that  a  mixture  of  iodine  and  alkali  hydroxide  soon  loses 
the  power  of  converting  acetone  into  iodoform  is  amply  confirmed. 
Such  a  solution  CEinnot,  therefore,  be  employed  for  absorbing  acetone 
from  the  products  of  respiration.  By  passing  the  gases  through 
strong  potash  alone,  all  the  carbonic  anhydride  and  part  of  the  acetone 
were  absorbed.  The  gases  were  then  conducted  over  ignited  cupric 
oxide,  and  the  carbonic  anhydride  produced  was  absorbed  in  a  special 
form  of  Pettenkofer's  tube  (see  this  vol.,  ii,  674).  Blank  experiments 
showed  that  the  air  from  the  lungs  of  animals  contained  no  other 
volatile  organic  substance,  and  test  experiments  in  which  kno^vn 
quantities  of  acetone  were  volatilised  in  the  empty  live  cage  yielded 
results  within  10  per  cent,  of  the  truth.  Since  this  method  required 
the  use  of  very  strong  potash  solution  (40  per  cent.),  the  influence  of 
this  high  strength  on  the  estimation  was  examined,  and  it  was  found 
that  no  loss  of  acetone  occurred  when  it  was  kept  dissolved  in  such 
potash  for  24  hours  before  titration,  but  that  it  was  necessary  to 
dilute  the  solution  with  2 — 3  vols,  of  water  before  adding  iodine, 
otherwise  the  formation  of  iodoform  was  so  instantaneous  that 
some  iodine  became  enclosed.  In  carrying  out  the  Messinger- 
Huppert  method  for  estimation  in  urine,  some  loss  is  inevitable ; 
this  amounted  on  an  average  to  6" 75  per  cent,  when  the  distillate 
was  cooled  with  ice,  and  to  8*3  per  cent,  when  water  of  a  few 
degrees  above  zero  was  used.  Acetone  solutions  of  very  low  tem- 
perature do  not,  however,  react  completely  with  iodine,  especially 
when  the  alkali  present  is  greatly  diluted,  The  temperature  should, 
therefore,  be  raised  to  18 — 20°  by  addition  of  hot  water  or  Hot  potash 
just  before  the  iodine.  The  distillation  should  be  carried  nearly  to 
dryness,  the  end  of  the  condenser  tube  dipping  into  the  potash  in  the 
receiver.  A  small  correction  is  required  for  some  volatile  substance 
which  distils  from  normal  urine  and  consumes  iodine,  although  it 
produces  no  iodoform.  In  human  urine,  amounts  varying  from  p'58 
to  1"35  (calculated  as  milligrams  of  acetone)  per  100  c.c.  were  found. 
The  addition  of  urea  should  be  avoided,  unless  nitrites  are  present, 
since  it  lowers  an  already  deficient  yield.  M.  J.  S.  , 

Examination  of  Oil  of  Bergamot.  By  Arthur  Borntrager 
(Zeits.  anal.  Ghem..,  1896,  35,  523 — 525). — The  discrepancy  between 
the  percentages  of  linalyl  acetate  found  by  Schimmel  and  Co-,  and 
the  author  respectively  (this  vol.,  ii,  228)  seems  to  have  been  due  tp 
differences  in  the  ripeness  of  the  fruit  from  which  the  oil  was 
obtained.  Five  samples  of  oil  prepared  by  simple  pressure  from 
sound,  ripe  fruit  gave  the  limits  38'5 — 42  per  cent.     Later  estima- 
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tions  by  ScKimmel  and  Co.  in  last  seasons  oil  have  given  au  average 
of  37  per  cent.,  the  oil  from  unripe  fruit  showing  only  33—34  per 
cent.,  and  a  few  specimens  towards  the  close  of  the  season  exhibiting 
40  per  cent,  and  upwards  (44  per  cent.).  The  product  of  the 
season  was,  however,  of  low  quality.  M.  J.  S. 

Simple  Process  for   Testing   Linseed  Oil,  Boiled  Oil,  and 

Paints.  By  Rudolf  Hefelmann  and  Paul  Mann  (Ghem.  Centr.,  1896, 
i,  133:  from  Pharm.  Gentral-Hall,  36,  685— 688).— The  chief 
adulteration  practised  is  the  addition  of  rosin  oil,  rosin,  or  rosin 
soap  ;  mineral  oil  is  also  frequently  used.  The  authors  find  that 
these  frauds  may  be  readily  detected  by  the  butyro-refractometer. 
Pure  oil  and  boiled  oil,  which  at  2o°  give  a  refraction  of  80 — 84*5, 
show,  on  mixing  with  20  per  cent,  of  rosin  or  rosin  oil,  a  refraction 
above  100.  Mineral  oils  also  cause  a  higher  refraction.  The  polari- 
scope  may  also  be  used,  as  rosin  oil  will  cause  a  strong  right-handed, 
and  rosin,  a  slight  right-handed  polarisation,  whilst  mineral  oil 
causes  a  slight  left-handed  polarisation.  The  experiment  is  carried 
out  by  shaking  15  c.c.  of  the  sample  with  15  c.c.  of  absolute  alcohol ; 
the  alcoholic  layer  is  poured  off,  mixed  with  a  little  chloroform, 
filtered,  and  then  polarised.  When  testing  paints,  2 — 5  grams  of 
the  sample  is  treated  with  20  c.c.  of  light  petroleum,  and,  after 
whirling  in  a  centrifugal  apparatus,  the  liquid  is  poured  off,  evapo- 
rated, and  the  oil,  after  drying  at  100°,  is  tested  in  the  refracto- 
meter.  L.  de  K. 

Iodine  Number  of  Pure  and  Boiled  Linseed  Oil.  By  Alex- 
ander Katz  (Chem.  Gentr.,  1895,  ii,  463  ;  from  Forsch.  Ber.  Lehensni. 
Hygiene,  2,  203 — 204). — The  iodine  number  depends  on  the  time 
during  which  the  Hiibl  solution  is  allowed  to  act,  but  remains 
constant  after  24  hours.  The  action  should  be  allowed  to  take  place 
in  the  dark.  The  average  iodine  number  of  raw  linseed  oil  is  182  ; 
that  of  boiled  oil  173.  L.  de  K. 

Iodine  Number  of  Cacao  Butter.  By  F.  Fjlsinger  (Zett. 
anal  Ghem.,  1896,  35,  517— 521).— The  wide  limits,  32-8  to  41-7, 
assigned  by  Strohl  (this  vol.,  ii,  506)  induced  the  author  to  recall 
the  results  obtained  in  1889  by  himself  and  Henking  in  the  examina- 
tion of  all  the  varieties  of  raw  cacao  in  use  in  Germany,  18  in 
number  (compare  Abstr.,  1891,  869).  All  the  results  lay  between 
^3'4  and  37*5,  and  these  limits  have  been  fully  confirmed  by  morv3 
recent  experience.  It  is  suggested  that  the  fat  in  Strohl's  speci- 
mens, some  of  which  were  several  years  old,  may  have  become 
decomposed  with  liberation  of  free  acids,  which,  as  is  well-known, 
absorb  more  iodine  than  the  neutral  fats.  Strohl's  samples  having 
been  wholly  consumed,  no  re-examinaton  is  possible.  M.  J.  S. 

Extracting  Fat  from  Cheese  for  Testing  Purposes.  By  Otto 
Henzold  (Ghem.  Gentr.,  1896,  i,  140—141;  from  Milch  Zeit.,  24, 
720 — ^730). — Three  hundred  grams  of  the  sample  of  cheese,  cut  up 
into  little  dice,  is  shaken  in  a  wide- necked  flask  with   700  c.c.  of 
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5  per  cent,  aqueous  potash  heated  to  22°.  After  about  10  minutes, 
the  casein  has  dissolved,  and  the  fat  floats  on  the  surface.  It  is  then 
removed,  washed,  melted,  filtered  through  a  small  filter,  and  sub- 
mitted to  the  usual  tests.  L.  dp:  K. 

New  Method  for  Quantitative  Isolation  of  Alkaloids.     By 

Kahl  Kippenbf.rger  (Zeit.  anal.  Chem.,  1896,  35,  407 — 421). — In 
continuation  of  his  work  on  the  detection  of  poisonous  alkaloids  in 
cadaveric  matter  (Abstr.,  1895,  ii,  4(55 ;  this  vol.,  282),  the  author 
has  developed  a  method  of  obtaining  the  pure  alkaloids  from  their 
peiiodides.  He  first  shows  that  by  precipitating  neutral,  or  feebly 
alkaline  solutions  with  the  iodine  reagent,  the  precipitate  is  free  from 
ptomaines  or  other  normal  constituents  of  an  extract  of  cadaveric 
niatter.  Having,  therefore,  obtained  an  extract  which  may  contain 
these  substances,  it  is  acidified  and  heated  to  coagulate  albumin,  then 
neutralised  or  rendered  feebly  alkaline,  and  precipitated  by  an  iodine 
solution  containing  12'7  grams  of  iodine  and  60  grams  of  potassium 
iodide  per  litre.  The  piecipitate  is  collected  on  an  asbestos  filter, 
washed  thoroughly  with  coid  water,  and  dissolved  in  a  small  quantity 
of  purified  acetone,  in  which  menstruum  all  the  alkaloid  periodides 
are  freely  soluble.  On  treating  the  acetone  solution  with  an  alkaline 
hydroxide,  and  then  acidifying  with  hydrochloric  acid,  the  alkaloid 
is  converted  into  its  hydrochloride,  with  liberation  of  iodine,  the 
latter,  afler  warming  to  expel  acetone,  being  removed  by  the  addition 
of  thiosulphate.  Excess  of  sodium  carbonate  is  then  added,  and  the 
alkaloid  extracted  by  shaking  with  chloroform  (in  some  cases  a 
mixture  of  chloroform  and  ether ;  in  others,  morphine  and  narceine, 
chloroform  and  alcohol).  The  chloroform  solution  leaves  the  pure 
ali<:aloid  on  evaporation,  but  as  an  uncertain  amount  of  water  of 
crystallisation  may  be  present  in  the  residue,  the  weight  requires  to 
be  confirmed  by  some  form  of  titration  (see  next  abstract,  also  ]895, 
ii,  467).  The  behaviour  of  morphine  is  peculiar.  On  gradually 
adding  the  iodine  solution  to  a  morphine  salt  supersaturated  with 
alkali,  a  grass-green  colour  is  obtained  before  any  precipitate  is  pro- 
duced. This  seems  to  be  due  to  a  partial  oxidation  of  the  morphine 
to  oxydimorphine,  and  is  characteristic  of  that  alkaloid. 

A  similar  method  can  be  applied  to  the  preparation  of  the  pure 
alkaloids  from  plant  extracts.  After  treating  the  acetone  solution 
with  alkali  and  acid  as  above,  and  before  adding  thiosulphate,  the 
whole  is  shaken  with  petroleum,  of  boiling  point  80—50°,  by  which 
certain  impurities  are  removed.  This  branch  of  the  subject  the 
author  proposes  to  study  more  minutely. 

The  tendency,  which  most  alkaloids  exhibit,  to  turn  brownish 
when  their  ethereal  solutions  are  evaporated  and  the  residue  is  dried  on 
the  water  bath,  can  be  completely  counteracted  by  the  presence  of 
a  little  alkali  carbonate,  and  the  trace  of  this  salt,  which  ether  is 
ca;>able  of  dissolving,  suffices  for  the  purpose.  Sodium  carbonate  is, 
therefore,  to  be  preferred  to  ammonia  for  the  liberation  of  an  alkaloid 
from  its  salts. 

A  common  method  for  recovering  an  alkaloid  from  its  ethereal 
solution  is  to  convert  it  into  a  salt  by  aiding  an  acid,  but  since  the 
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ethereal  soliiiions  obtained  from  cadavei'ic  matter  are  very  liable  to 
contain  ammonia,  as  well  as  amido-bases  and  acids,  the  salts  of  these 
substances  separate  simultaneously.  As,  however,  none  of  these  give 
precipitates  with  iodine,  the  use  of  the  iodine  method  is  here  very- 
advantageous.  M.  J.  S. 

Titration  of  Alkaloids  by  Iodine  Solution.  III.  By  Karl  Ktp- 
PENRERGER  {Zeit.  anal.  Chem.,  1S.>6,  35,  422 — 471). — As  indicated  in 
tlie  earlier  papers  on  this  sal)ject  (Abstr.,  1895,  ii,  467  ;  this  vol.,  282) 
the  amount  of  free  iodine  consumed,  when  a  solution  of  iodine  in  potas- 
sium iodide  reacts  with  a  salt  of  an  alkaloid  to  form  periodide,  is  always 
gi'eater  than  corresponds  with  the  equation  Alk,HCl  +  KT  -f  lo  = 
^AlkJHJa  +  KCl,  and  varies  considerably  not  only  with  the  different 
alkaloids,  but  with  varying  conditions  of  the  experiment.  Attempts 
to  produce  the  alkaloid  hydriodides  by  treating  the  hydrochlorides 
(or  sulphates)  with  various  metallic  iodides  (ammonium,  magnesium, 
or  barium),  either  before,  or  simultaneously  with  the  addition  of  the 
iodine  reagent,  led  to  no  greater  uniformity  in  the  results,  and  the 
Bame  was  the  case  when  the  amount  of  free  acid  (whether  hydro- 
chloric, hydrobromic,  or  hydriodic)  in  the  alkaloid  solution  was  in- 
creased. The  addition  of  haloYd  salts  had  in  general  the  same  effect, 
although  with  brucine  the  addition  of  a  considerable  amount  of 
p  tassium  iodide,  or  with  morphine,  of  bromide,  reduced  the  amount 
of  iodine  consumed  to  the  theoretical  2  atoms.  Finally,  however, 
the  following  method  was  found  to  be  applicable  to  all  the  alkaloids 
examined  (brucine,  morphine,  atropine,  narcotine,  quinine).  The 
alkaloid  is  dissolved  in  the  smallest  possible  excess  of  a  standard  acid 
(hydrochloric  or  sulphuric)  avoiding  dilution  as  far  as  possible. 
There  is  then  added  a  solution  of  silver  iodide  in  potassium  iodide 
prepared  by  dissolving  1  gram  of  silver  nitrate,  and  10  grams  of 
potassium  iodide  in  20  c.c,  and  employing  only  so  much  of  this  reagent 
as  is  exactly  equivalent  to  (or  very  slightly  in  excess  of)  the  acid  used. 
Thus,  for  01  gram  of  hydrogen  chloride  there  would  be  used 
20  X  O'l  X  170/36-5  =  9-32  or  94  c.c.  Should  a  greater  excess  of 
the  silver  solution  have  been  added,  and  a  double  salt  of  the  alkaloid 
and  silver  have  thereby  been  precipitated,  this  injurious  effect  can 
be  counteracted  by  adding  more  potassium  iodide,  and  waiting  until 
the  precipitate  is  redissolved.  Iodine  solution  (N/20)  is  then  added 
in  the  smallest  possible  excess.  The  formation  of  the  alkaloid  per- 
iodide is  complete  in  2 — 3  minutes.  The  liquid  is  poured  through  an 
asbestos  filter,  and  the  excess  of  iodine  in  an  aliquot  part  of  the 
filtrate  is  estimated  by  N/20  thiosulphate.  Using  thiosulphate  of 
this  strength,  there  is  no  risk  of  forming  silver  thiosulphate.  One 
molecule  of  alkaloid  consumes  exactly  2  atoms  of  iodine,  except  in 
the  case  of  quinine,  where  the  tendency  to  the  formation  of  diacid 
salts  is  exemplified  by  the  consumption  of  4  atoms.  M,  J.   S. 

Testing  Cinchona  Extract.  ByMARius  L.  Q,  van  Lejdden  Hulse- 
BOSCH  (Ghem.  Centr.,  1896,  i,  141 — 142  ;  from  Ber,  pharm.  Ges.,  1895, 
286). — One  gram  of  the  sample  is  dissolved  iu  a  small  beaker  in  5  c,o. 
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of  water  and  5  drops  of  normal  liydiocLloric  acid.  After  pouring 
it  into  the  author's  extraction  apparatus,  which  is  a  kind  of  Soxhlet's 
tube,  tlie  beaker  is  rinsed  twice  with  5  c.c.  of  water,  and  the 
liquid  is  then  extracted  with  ether  for  an  hour.  After  adding 
2  c.c.  of  normal  soda  to  liberate  the  alkaloids,  the  extraction  is 
rt^peated,  and,  after  evaporating  off'  the  ether  in  a  tared  flask,  the 
alkaloids  are  dried  at  lOo^  and  weighed. 

To  estimate  the  amount  of  cinchona  tannates,  10  grams  of  the 
liquid  extract  is  introduced  into  a  tared  narrow  beaker,  and  mixed 
with  10  c.c.  of  a  20  per  cent,  solution  of  sodium  acetate.  The  turbid 
mixture  is  heated  on  the  water  bath  until  the  tannate  has  agglome- 
rated and  coated  the  sides  of  the  beaker.  The  liquid  is  poured  off, 
the  deposit  washed  with  a  very  little  water,  dried  at  100^,  and 
weighed.  L.  de  K. 

Reactions  of  Digitalin.  By  C.  C.  Keller  {Chem.  Centr.,  1896, 
i,  132;  from  JJer.  ])liarm,  Ges.,  1H95,  275). — Commercial  digitalin 
contains  four  active  constituents  :  Digitonin,  a  glucoside  yielding, 
on  hydrolysis,  digitogenin,  glucose,  and  digitalose;  digitalein,  an 
amorphous  glucoside,  yielding  digitaligenin,  glucose,  and  digitalose  ; 
digitalein,  a  crystallised  glucoside,  yielding  products  not  yet  investi- 
gated, and  digitoxin,  a  bitter  principle.  The  author  has  discovered 
delicate  colour  reactions  for  these  four  substances.  The  sample  is 
dissolved  in  3 — 4  c.c.  of  glacial  acetic  acid,  a  drop  of  dilute  ferric 
chloride  is  added  and  then  an  equal  bulk  of  sulphuric  acid,  with- 
out shaking.  The  colour  generated  at  the  place  where  the  two 
layers  touch  is  carefully  observed.  Digitonin  gives  a  faint  rose- 
red,  evanescent,  colour.  Digitalin  gives  a  bright  carmine-red 
colour,  very  permanent,  still  visible  with  0*05  milligram  per  c.c. 
Digitalein  gives  a  similar  colour  but  less  distinct  and  not  so  per- 
manent. The  test  with  digitoxin  is  very  characteristic.  The  result 
is  a  dirty  bluish-green  ring,  which  soon  breaks  up  into  two  layers, 
the  bottom  one  of  which  is  brownish-red,  whilst  the  top  assumes  an 
indigo-blue  colour.  L.  de  K. 

■  Chemical  Examination  of  Cheese.  By  Albert  Stutzer  (Zeit. 
anal.  Chem.,  1896,  35,  493 — 502). — For  all  the  estimations,  except 
that  of  ash,  a  mixture  should  be  prepared  by  triturating  the  cheese 
with  four  times  (or  in  the  case  of  soft  cheese,  tive  times)  its  weight  of 
washed,  ignited,  and  sifted  quartz  sand.  The  ash,  water,  fat,  and 
total  nitrogen  are  estimated  by  the  usual  processes  of  incineration, 
drying  at  100°,  extracting  the  dried  residue  with  ether,  and  the 
Kjeldahl  process  respectively.  For  the  distillation  of  the  ammonia, 
barium  carbonate  is  a  safer  form  of  alkali  than  magnesia  or  magne- 
sium carbonate.  Nitrogenous  compounds  (other  than  ammonia), 
which  are  not  precipitable  by  phosphomolybdic  acid  from  a  cold, 
aqueous  extract  of  the  cheese,  are  set  down  as  amides.  For  experi- 
ments on  the  digestibility  of  cheese,  a  stock  of  pepsin  solution  is 
prepared  as  follows  : — The  mucous  membranes  of  six  fresh  pig's 
stomachs  are  cut  up  small,  and  extracted  for  21  hours  with  30  litres 
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of  0'2  per  cent,  liydrocliloric  acid,  15  grams  of  thymol,  dissolved  in 
alcohol,  being  added  as  a  preservative.  The  liquid  is  then  strained 
(withont  pqueezing)  through  a  flannel  bag,  and  filtered,  first  through 
lo  )se,  then  through  dense,  filter  paper.  It  retains  its  activity  for 
several^  months.  To  estimate  the  total  digestible  constituents,  a 
quantity  of  the  sand  mixture  containing  5  grams  of  cheese  is  freed 
from  fat  by  ether,  and  then  digested  for  48  hours  at  37 — 40°  with 
500  c.c.  of  this  extract,  adding  every  two  hours  5  c.c.  of  10  per  cent, 
hvdrochloric  acid  until  a  total  acidity  of  1  per  cent,  is  reached.  The 
indigestible  residue  is  then  collected  on  an  asbestos  filter,  and  its 
nitrogen  estimated.  For  albumose  and  peptone,  the  cheese  is 
exhausted  by  boiling  with  100  parts  of  water  (in  five  portions),  and 
one  part  of  the  cooled  and  filtered  extract  is  acidified  with  sulphuric 
acid,  and  precipitated  by  plio-;phomolybdic  acid.  Another  part  of 
the  extract  is  concentrated  and  saturated  with  zinc  sulphate  (see  this 
vol.,  ii,  83).  and  the  filtrate  is  tested  for  pancreas  peptone  by  adding 
strong  soda  solution  until  the  zinc  oxide  is  redissolved,  and  then 
a  few  drops  of  1  per  cent,  copper  sulphate  solution  (the  biuret 
reaction).  The  amount  of  peptone  is  calculated  from  the  differ- 
ence between  the  nitrogen  in  the  phosphomulybdic  and  zinc 
sulphate  precipitates.  Deducting  the  soluble  and  the  indiges- 
tible nitrogen  from  the  total  nitrogen,  the  remainder  gives 
the  casein  and  albuminates,  or  these  may  be  directly,  but  less 
conveniently,  estimated  in  the  residue  of  the  extraction  with  hot 
water.  It  is  advisable  further  to  estimate  the  digestibility  of  the 
cheese  by  submitting  it  to  a  process  of  interrupted  digestion.  A 
quantity  of  the  sand  mixture  (in  this  case  not  freed  from  fat),  con- 
taining 0*15  gram  of  nitrogen  in  the  form  of  insoluble,  but  digestible 
casein  and  albumin,  is  treated  with  150  c.c.  of  the  pepsin  solution 
and  350  c  c.  of  water  coniaining  0'7  gram  of  hydrochloric  acid, 
both  liquids  being  warmed  to  40°  before  adding,  and  the  mixture 
being  maintained  at  the  same  temperature  for  30  or  60  minutes,  stir- 
rin'^  every  five  minutes.  At  the  end  of  the  given  period,  the  whole  is 
j)0nred  into  two  large,  r.ipid,  ribbed  filters,  and  a  portion  of  the  filtrate 
collected  in  the  first  five  minutes  is  used  for  the  nitrogen  determina- 
tion. M.  J.  S. 
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Schnell),  a.,  i,  320. 
2-brom-,  and  its  hydrobromide  (Claus 

and  Schnell),  A.,  i,  320. 
<//brom-  (Claus  and  Schnell),  A., 
i,  320. 
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4.Ace<amidoquiTioline    (Claus    and 
Setzee),  a.,  i,  499. 
]-brom-    (^Claus  and  Setzer),  A,,  i, 
499. 
5-Aeetamidotetrazole    (Thiele    and 

Jxgle),  a.,  i,  107. 
Acetamidothyniol    (Planchee),    A.,    i, 
358. 
nitro-,  acetate  of  (Sodeei),  A.,  i,  359. 
4-Acetamido-2  :  2  :  6-trhnethylpiperi- 
dine  and  its   aurochloride  and  tliio- 
earbamate  (Haeries),  A.,  i,  318. 
4-AfetMmido-w-xylene,    5-iod- 
(Kerschbaum),  a.,  i,  162. 
Acetanilide,    constitution    of     (Cohen 
and  Archdeacon),  T.,  96. 
magnetic    rotatory    power,     &c.,     of 

(Feekin),  T.,  1114,  1216,  1246. 
heat   of    solution    in    methylic    and 
ethylic    alcohols    and.    chloroform 
jSpeyees),  a.,  ii,  411. 
action    of     bromine     on     (Vaubel), 

A.,  i,  157. 
action  of  sulphur  on  (Hofmann  Lec- 

tuee),  T.,  713. 
use  of,  in  preparing  aniline   deriva- 
tives     (HOEMANN     LeCTUBe),     T., 

695. 
salts  of  (Topin),  a.,  i,  283. 
hydriodide  (Wheelee  and  Walden), 
A.,  i,  367. 
di-  and  tetra-iodide  of  (Wheeler 
and  Walden),  A.,  i,  367. 
sodium  ethoxide  (Cohen  and  Arch- 

deacon),  T.,  93. 
sodium    metboxide,    preparation    of 
(Cohen  and  Archdeacon),  T., 
91 ;  p.,  1896,  8. 
action   of    benzoic   chloride   on 
(Cohen  and  Archdeacon),  T., 
92. 
-Acetanilide,   ^-brom-,    hydrobromide 

(Wheeler  and  Walden),  A.,  i, 
367. 
liydrobromide,      di-      and      tetra- 
bromide      of      (Wheeleb     and 
Walden),  A.,  i,  367. 
1:3:5-  tribvom-,   mercury  compound 
of   (Wheeler  and  McFarland), 
A.,  i,  609. 
2:4:  o-trihvom-  (Jackson  and  Gal- 

livan),  a.,  i,  353. 
4  :  3-bromonitro-     (Wheeler),    A., 

i,23. 
6 : 3-bromonitro-   (Wheeler),  A.,  i, 

156. 
jo-cMor-  (Chaitaway  and   Evans), 

T.,  849  ;  P.,  1896,  97. 
o-j)-clich\or-,    and    its     hypochlorite 
(Chattaway    and    Evans),     T., 
849,  850;  P.,  1896,97. 
cyan-  (Hallee),  A.,  i,  32. 


Acetanilide,      ;w-nitro-,      dibromice 
(Wheelee),  A.,  i,  23. 
hydrobromide,  di-,  tetra-,  and  hexa- 
bromide  of  (Wheeler  and  Wal- 
den), A.,  i,  367. 
^ -nitro-,     heat     of     combustion     of 
(Matignon  and  Deligny),  A.,  ii, 
88. 
Acet-j-anisidide,     4-nitro-    (Meldola, 
WooLCOTT,      nnd      Weay),      T., 
1330  ;  P.,  1896,  164. 
5-nitro-   (Meldola,  Woolcott,  and 
Weay),  T.,  1331 ;  P.,  1896, 164. 
Aceto-jo-aniside,    o-iod-    (Reveedin), 

A.,  i,  475. 
Acetazimidobenzoic  acid   (Zincke  and 

Helmeet),  a.,  i,  550. 
Acetenamine.     See  Diethylenediamine. 
Acetethylanilamide,   action   of    sodium 
methoxide  and  etlioxide  on  (Cohen 
and    Aechdeacon),     T.,     95  ;     P., 
1896,  8. 
Acethydroxamic  acid,  action  of  benzoic 
chloride  on    (Nef   and  Jones),   A., 
i,  460. 
Acetic   acid,  formation  of,  from  ether 
by  action  of    ligbt   (Richardson 
and  Fortey),  T.,  1355  ;  P.,  1896, 
166. 
production   of,    froi>i   various   woods 

(Baeillot),  a.,  i,  403. 
magnetic  rotatory  power  of  (Perkin), 

T.,  1251. 
heat    of    electrolytic   dissociation   of 

(Kortright),  A.,ii,  463. 
specific    heat    of    solid     and     liquid 

(Massol  and  Guillot),  A.,  ii,  8. 
heat  of  evaporation   of  (Marshall 

and  Ramsay),  A.,  ii,  349. 
and  water,  distillation  of   a  mixture 

of  (Goeel),  a.,  i,  463. 
freezing  points  of  aqueous  solutions  of 

(Ponsot),  a.,  ii,  412. 
freezing      points      of      concentrated 
aqueous    solutions    of    (Roloff), 
a.,  ii,  291. 
influence  of  pressure  on  the  freezing 
point    of   a    benzene    solution    of 
(Colson),  a.,  ii,  157. 
density   of  very    dilute    solutions   of 

(Kohleausch),  a.,  ii,  90. 
action  of  uranium  salts  on  (Fay),  A., 

i,  465. 
absorption  by  silk  of  dilute  (Walkeb 
and    Appleyard),    T.,    1346;  P., 
1896, 147. 
(pyroligneous    acid),    estimation    of 
acidity  of    (Scheurer-Kestner), 
A.,  ii,  454. 
Acetic  acid,  lead  salts,  influence  of,  on 
the      estimation      of      invert    sugar 
(Bornteagee),  a.,  li,  278. 
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Acetic  acid, 

lead    tetraeetate,    history    and    pre- 
paration   of    (Hftchixsox  and 
Pollard),    T.,    212,    213;    P., 
1896,  31. 
crystallography    of    (Hutchinsox 
and  Pollaed),  T.,  215;  P.,  1896, 
31. 
action    of    glacial    acetic    acid  on 
(Hutchinson    and    Pollard), 
T.,  214. 
action  of  halogen  acids  on  (Hrx- 
CHINSON  and  Pollard),  T.,  218, 
219,  220  ;  P.,  1896,  31. 
action    of    hydrogen    sulphide   on 
(Hutchinson    and    Pollard), 
T.,  220. 
action  of  orthophosphoric  acid  on 
(Hutchinson    and    Pollard), 
T.,  221;  P.,  1896,  31. 
action  of  sulphuric  acid  on  (Hut- 
chinson    and     Pollard),    T., 
221. 
action  of  water  on  (Hutchinson 
and    Pollard),    T.,   214,    218; 
P.,  1896,  31. 
Acetic   acid,   acetamidocarvacvylic    salt 
of  (SoDERi),  A.,  i,  359. 
o-acetaniidophenvlic     salt,     and     its 
hydrate       and      5-nitro-derivative 
(Meldola,      Woolcott,       and 
Wray),  T.,  1323  :  P.,  1896,  103. 
acetamidothymylic   salt,    uitro-    (3o- 

DERi),  A.,  i,  359. 
acetoguaiacolamide       salt,      nitro- 
(Meldola,      Woolcott,      and 
Weat),T.,  1331 ;  P.,  1896,  164. 
3  :  4-aminohydroxybenzoic   acid    salt 

(Diepolder),  a.,  i,  615. 
amylic  salt,    molecular    volume     of, 
in    organic  solvents    (Nicol),    T., 
143  ;  P.,  1895,  237. 
i*o- amylic   salt,   heat   of  evaporation 
of  (Beckmann,  Fuchs,  and  G-ern- 
hardt),  a,,  ii,  237. 
anthraflavic     acid     salt     (Hofsiann 

Lecture),  T.,  633. 
benzaldehyde,   w-iodoso-,   salt   (Pat- 
terson), T.,  1004;  P.,  1896,  153. 
benz-«n^i-aldoxime         salt        (Lux- 

moore),  T.,  188. 
butylic    salt,  molecular    volume    of, 
in    organic  solvents    (Nicol),   T., 
143  ;  p.,  1895,  237. 
coniine     salt,    cryoscopic     behaviour 
in  benzene   solution   of    (Zoppel- 
LARi),  A.,  ii,  515. 
crotonylic  salt  (Chabon),  A.,  i,  661. 
di-iAO-amylamine       salt,      cryoscopic 
behaviour   in  benzene   solution   of 
(Zoppellari),  a.,  ii,  515. 
di-wo-butylamine      salt,      cryoscopic 


behaviour   in    benzene   solution  of 
(Zoppellari),  A.,  ii,  515. 
Acetic     a(!id,     w-diethylaminophenylic 
salt  (Meyenburg),  A.,  i,  292. 
dipropylamine    salt,    cryoscopic    be- 
haviour   in    benzene    solution     of 
(Zoppellari),  A.,  ii,  515. 
duroquinol     salt    (RiJaHEiMER    and 

Hankel),  a.,  i,  677. 
ethylic   salt,    heat   of  evaporation  of 
(Beckmann,  Fuchs,  and  aERN- 
hardt).  A.,  ii,  237 ;  (Marshall 
and  Ramsay),  A.,  ii,  349. 
hydrolysis  of,  by  acids  under  pres- 
sure (Rothmund),  A,,  ii,  594. 
rate  of  hydi-olysis  by  sodium  hydr- 
oxide and  eth oxide  in  alcoholic 
solution  (Gennari),  A.,  ii,  413. 
ethylic     hydroxymethylenephenyl- 
acetate    salt,   dibromide  of    (Wis- 
licenus),  a.,  i,  553. 
formanilide  mercury  salt  (Wheeler 

and  McFarland),  A.,  i,  609. 
guaiacol  salt   (Meldola),  P.,  1896,. 
126. 
nitro-  (Meldola),  P.,  1896,  126. 
2-hydroxybenzylideneacetone   salt, 
5-bromo-       (Kostanecki      and 
Schneider),  A.,  i,  614. 
hydroxymethylenephenylacetic     acid, 

salt  of  (Wislicenps),  A.,  i,  553. 
isatinanhydroglycopyrogallol  salt 
(Friedlander    and    ROdt),    A.,. 
i,  607. 
<«o-/3-lapachol     salt     (Hooker),    T., 

1364. 
«-lapachone  salt  (Hooker),  T.,  1371, 

1372. 
methvlic  salt,  heat  of  evaporation  of 
(Beckmann,  Fuchs,  and  Bern- 
hardt), A.,  ii,  237  ;  (Marshall  . 
and  Ramsay),  A.,  ii,  349. 
molecular  volume  of  the,  in  organic 
solvents    (Nicol),  T.,  143;    P., 
1895,  237. 
hj'drolysis  of,  by  acids  under  pres- 
sure (Rothmund),  A.,  ii,  594. 
rate  of  hydrolysis  by  sodium  hydr- 
oxide and   ethoxide  (G-ennari), 
A.,  ii,  413. 
estimation  of,  in  pyroligneous  pro- 
ducts (Scheurer-Kestner),  a., 
ii,  454. 
peonol  salt,  bromo-,  and  its  piperon- 
aldehyde     derivative     (Friedlan- 
der and  RiJDT),  A.,  i,  607. 
phenol,    4-chloro-3-nitro-salt     (Mel- 
dola,   Woolcott,    and    Wkay), 
T.,  1323  ;  P.,  1896,  163. 
phenol,      2-chloro-4nitro-,     salt      of 
(Meldola,      Woolcott,      and 
Wray),  T.,  1328  ;  P.,  1896,  164. 
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Acetic  acid,  plicnvliiydrazine  salt,  cryo- 
scopic   behaviour    of,    in    benzene 
solution  (ZorPELLAEi),  A.,  ii,  515. 
phenylic     salt,      magnetic      rotatory 
power,     &c.,     of    (Perkin),     T., 
1064,  1075,  1070,  1179, 1238. 
piperidine  salt,  cryoscopie  behaviour 
of,  in  benzene    solution    (Zoppel- 
LARi),  A.,  ii,  515. 
propylic    salt,    heat    of    evaporation 
of   (Marshall  and  Ramsay),  A., 
ii,  349. 
pyrogallol  salt,  trichloro-  (Bi^trix), 

A.,  i,  651. 
resacetophenone  salt  (Friedlander 
and  KiJDT),  A.,  i,  607. 
bromo-  (Friedlander  and  Rudt), 
A.,  i,  607. 
Acetic  acid,  amino-.     See  Grlycocine. 
ethylic      salt,     hydrochloride     of, 
action  of  nitrous  acid  on  (CxJR- 
TIFS),  A.,  i,  337. 
action  of  ethylic  chlovocarbonate 
on  (Haktzsch  and  Metcalf), 
A.,  i,  521. 
brom-,  heat  of  electrolytic  dissocia- 
tion of  (KoRTRiaHx),  A.,  ii,  463. 
chloro  -  derivatives       of,       magnetic 
rotatorv      povrer     and     relative 
densitv  of  (Perkin),  T.,    1063, 
1172,  1236. 
beat  of  combustion  of  the  ethylic 

salts  of  (Rivals),  A.,  ii.  588. " 
rate  of  etherification  of    (Lichty), 

A.,  ii,  557. 
action      of      hydroxylamine       on 
(Ha^'tzsch    and   Wild),  A.,  i, 
285. 
chlor-,  heat   of  electrolytic   dissocia- 
tion of  (Kortright),  a.,  ii,  463. 
thermochemieal  data  of  the  amide 
and  ammonium  salt  of  (Rivals), 
A.,  ii,  400. 
dichloT-,    heat    of    electrolytic    dis- 
sociation  of    (Kortright),  a., 
ii,  463. 
freezing  points  of  dilute  solutions 
of  (Wildermax>-),  a.,  ii,  351. 
^Wchlor-,   magnetic    rotatory    power 
and  relative  densitv  of  (Perkin), 
T.,  1063,  1172,  1236. 
electrolytic  conductivity  of  ethereal 
solutions   of    (Maltby),   A.,  ii, 
144. 
freezing  points  of  dilute  solutions  of 

(Wildermann),  A.,  ii,  351. 
thermochemieal  data  of  the  amide 
and  ammonium  salt  of  (Rivals), 
A.,  ii,  410. 
methylamides  of,  action  of  nitric 
acid  on  (Franchimom),  A.,  i, 
602. 


Acetic  acid,  cyan-,  thermochemieal  data 
of  (Guixchant),  a.,  ii,  465. 
action    of   wobutaldehyde    on 

(Braun),  a.,  i,  594.* 
ethylic  salt,  thermochemieal  data  of 

(GrixcHANT),  A.,  ii,  12. 
methylic  salt,  tliermochemical  data 
of  the  (Guixchaxt),  A.,  ii,  12. 
sodio-^  ethylic    salt,  action  of   acetia 
chloride  on  (Guinchaxt),  A.,  i, 
594. 
methylic     salt,     action    of     acetic- 
chloride  on  (Guinchant),  A.,  i^ 
594. 
hvdroxylamino-       (Hantzsch       and 

■^Wild),  A.,  i,  286. 
oxime,  nitro-,  ethylic  salt  of  (JoviT- 

schitsch),  a.,  i,  82. 
thio-,    behaviour    of,    with    certain 
inorganic    salts    (Tarugi),    A.,    i, 
125. 
Acetic   anhydride,   action  of   liydrogen 

fluoride  on  (Colson),  A.,  i,  346. 
Acetic  fluoride  (Colson),  A.,  i,  346. 
Acetic  peroxide  (Vanino  and  Thiele), 

A.,  i,  597. 
Acetic-o-sulphonepi'opionic     acid    (Lo- 

v:^x).  A.,  i,  413. 
Acetic-i8-sulphonepropionie     acid     (Lo- 

VEx),  A.,  i,  413. 
Acetic-o-thiopropiotiicacid.   See  Lactyl- 

gly collie  acid,  thio-. 
Acetic-/3-thiopropionicacid.  See  Glycol- 

hydi*acrylic  acid,  thio-. 
Acetoacetic  acid,  ethylic  salt,  magnetic 
rotatory  power  and  relative  den- 
sitv of  (Perkin),  T.,  1063, 1172, 
1236. 
volatility  of  its  copper  compound 

(Japp  and  Lander),  T.,  737. 
tautomerism  of  (Traube),    A.,   i, 

593. 
action  of  bromine  on,   in  presence 
of    carl)on   bisulphide    (Coxrad 
and  Schmidt),  A.,  i,  409. 
action  of  bromine  on,  in  presence  of 
water  (Conrad  and  Schmtdt), 
A.,  i,  409. 
action  of  nitric  acid  and  nitrous  acid 

on  (Jovitschitsch),  A.,  i,  82. 
action  of  ethylic  orthoformate  on 

(Claisen),  a.,  i,  463. 
action    of    ethylic    chlor  of  umai*ate 
and     ethylic    chloromaleate    on 
(Ruhemanx   and    Tyler),    T., 
532  ;  P.,  1896,  73. 
and  glyoxylic  acid,  action  of  sul- 
phuric   acid   on    (Boettixger), 
A.,  i,  410,  411. 
and     ethylic     a-brom-u?o-but,vi*ate, 
action  of  zinc  on  (Perkix  and 
Thobpe),  p.,  1896, 156. 
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Acetoacetic  acid,    ethylic  salt,  velocity 
of  formation  of  alkyl  derivatives 
of  (Bischoff),  a.,  i,  84. 
condensation    of,    with    aldehydes 

(Kxoetenagel),  a.,  i,  210. 
condensation  of,  with  benzil  (Japp 
and  Lander),  T.,  736  ;  P.,  1895, 
146. 
condensation  of,  with  a-chlorocro- 
tonic     acid      (Ruhemann     and 
Wolff),  T.,  1391;  P.,  1896, 166. 
condensation  of,  witli  formaldehyde 
(ScHiFFand  Prosio),  A.,  i,  250. 
condensation   of,    with    piperazine 
(Rosdalsky),  a.,  i,  257. 
mcthviic    salt,   thermochemical   data 
of  (G-uixchaxt),  a.,  ii,  12. 
Acetoacetic  acid,  o-  and  7-brom-,  ethylic 
salt  (Conrad  and  Schmidt),  A., 
i,  409. 
<^?/brom-,   ethylic  salt,  action  of  heat 
on  (Wolff  and  Schwabe),  A.,  i, 
522,  523. 
ao-r//brom-,  ethylic    salt,    action    of, 
with       thiocarbamide       (Cokrad 
and  Schmidt),  A.,  i,  409. 
aa-clilorobrom-,    ethylic    salt    (Con- 
rad and  Schmidt),  A.,  i,  409. 
cy&n-,   ethylic    salt,    thermochemical 
data  of  (G-uinchant),  A.,  ii,  12. 
methylic  salt,  thermochemical  data 
of  (Guixcuant),  a.,  ii,  J2. 
oxime,    ethylic    salt,    si/n-    and    anti- 
modifications,  and  tlieir  bromine 
derivatives  (Jovitschitscu),  A., 
i,  82,  83. 
crystalline,    condensation    product 
of  (Schiff),  a.,  i,  83. 
amphidioxime,  ethylic  salt  (Schiff), 

A.,i,  83. 
sodio-,  ethylic  salt,  molecular  weiglit 
of  (Beckmann  and  Schliebs), 
A.,  i,  124. 
action  of  ethylic  a-bromtsobutyl- 
acetate     on      (Auwers      and 
Schiffer),  a.,  i,  644. 
action  on  ethylic  i8-bromolevnlin- 

ate  (Emery),  A.,  i,  638. 
action  of  ethylic  chloracetate  on 

(Bischoff),  a.,  i,  466. 
action  of  ethylic  )3-iodopropionate 
on    (Bentley  and    Perkix;, 
T.,  1511. 
sodioalkyl-,  comparative  ease  of  the 
action  of  the   ethylic   salts  of    d- 
bromo-fatty    acids    on    the  ethylic 
salts  of  (Bischoff),  A.,  i,  464. 
Acctoacetanilide,  oxime  of  (Schiff),  A., 

i,  83. 
Acetoacetonylhydrazide  (Curtius   and 
Hofman"),  a.,  i,  648. 


Acetoamygdaljd-^^-phcnetoilamide 
(Wexghoffer),  a.,  i,  360. 

Acetobeuzamide  (Blacher),  A.,  i,  33. 

Acetobenzanilide    (Wheeler     and 
McFarland),  a.,  i,  609. 

Aceto-o-benzoicsulphinide  (Eckenroth 
and  Koerppen),  A.,  i,  438. 

Acetobenzylanilide  (Blaciier),  A.,  i, 
33. 

Acetochloropyridinecarboxylic  acid,  di- 
clilor-  (ZixCKE  and  Weiderhold), 
A.,  i,  501. 

Acetodibenzoethylenediamine  (Laden- 
burg),  A.,  i,  201. 

Aceto-1  :  4  :  2-dimethylnaphthylamide 
(Cannizzaro  and  Andreocci),  A., 
i,  488. 

Acetodimethyl-3  :  4-tolylenediamiue 
(PiNNOw),"^  A.,  i.  162. 

Acetodiphenylamide,  action  of  sodium 
raethoxide  and  ethoxide  on  (Cohen 
and  Archdeacon),  T.,  94;  P.,  1896, 
8. 

Aceto-2 :  S-diphenyldisiilphone-p-amino- 
phenylamide  (Hixsberg  and  Him- 
melschein),  a.,  i,  686. 

Acetodipropylene  -  -.//-hydrazodicarbothi- 
amide  (Freund  and  Heilbrun), 
A.,  i,  416. 

Aceto-jtj-ethoxyplienyl-1  :  2  :  5-tolylene- 
diamine  (Jacobsex,  Dusterbehn, 
Klein,  and  Schkolnik),  A.,  i,  24. 

Aceto-4-  ethoxy-  /w-tolyl-p-pheny  lenedi- 
amine   (Jacobsen,  Fertsch,  Mars- 
den,  and  Schkolnik),  A.,  i,  24. 

Accto-4-ethoxy-o-tolyl-;?-phcnylenedi- 
amine    (Jacobsen,  Fertsch,  Mars- 
den,  and  Schkolnik),  A.,  i,  24. 

Aceto-j9-ethoxy-»i-tolyl-l  :  2  :  5-lolyl- 
enediamine       (Jacobsen,      Duster- 
behn,    Klein,     and     Schkolnik), 
A.,  i,  26. 

Aceto-j9-ethoxy-o-tolyl-l :  2  :  5-tclylene- 
diamine  (Jacobsen,  Dijsterbehn, 
Klein,  and  Schkolnik),  A.,  i,  26, 
27. 

Acetoguaiacolamide,  nitro- 

[0H:0Me:N02:NHAc 
=  1:2:4:6]      (Meldola,     Wool- 
COTT,  and  Wray),  T.,  1331 ;  P.,  1896, 
164. 

Acetoguanamide.  See  Metliyldioxy- 
triazine. 

Acetohippurylhydrazine,  symmetrical 
(Curtius),  A.,  i,  37. 

Acetohippurylphenylhydrazine 
(Curtius),  A,,  i,  37. 

Acetohydrazide,     preparation     of 
(Curtius  and  Hofmann),  A.,  i,  648. 

.\cetohydroxydiphenylamine  (Nietzki 
and  Simon),  A.,  i,  164, 
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Aceto-a-]\vdroxy-o)8-diplienyletb_vl 
amine  (Sodeebaum),  A.,  i,  484. 
Aceto-)8-lactylcarbamide   (Weidel   and 

Koithnee),  a.,  i,  470. 
Acetonienthoximic     acid      (Beckmaxn 

and  Mehelandee),  A.,  i,  312. 
Aceto-w-methoxyphenylamide,    com- 
pound    of,    with     iodine     (Piutti), 
A.,  i,  364. 
Aceto-j9-methylbenzylamide     (Lustig)  , 

A.,  i,  163. 
Acetomethylcarbamide,  product  of,  dis- 
tillation of  (ScHiFF),  A.,  i,  530. 
Aceto-)8-methyl-;8-lactylcarbamide 
(Weidel     and    Eoithxer),    A.,     i, 
470. 
Acetometliyl-i>-tohiidide,      o-nitro- 

(PiNNOW),  A.,  i,  161. 
Aceto-a-naphthylamide  sodium  ethoxide 
(CoHEX  and  Aechdeacox),  T.,  93; 
P.,  1896,  8. 
Aceto-yS-naphtbylamide   sodium   ethox- 
ide  (CoHEX   and   Aechdeacox),  T., 
93  ;  P.,  1896,  8. 
Aceto-a-naphthylamide     sodium 

methoxide      '(Coiikn      and      Arch- 
deacon), T.,  93  ;  P.,  1896,  8. 
Acetone,  heat  of  evaporation  of  (Beck- 
MANN,  FucHS,   and  Gerxhardt), 
A.,  ii,  237. 
barium  hydrogen  sulphite  (Fagard), 

A.,  i,  39. 
strontium     hydrogen      sulphite 

(Fagard),  A.,  i,  39. 
comjjounds    of    polyhydric    alcohols 

with  (Speiee),  a.,  i,  77. 
action    of   magnesium  on    (Keiser), 

A.,  i,  457. 
action    of    ethylic    orthoformate    on 

(Olaisex),  a.,  i,  464. 
action    of  ethylic  a-bromopropiouate 
on    (Perk IX    and    Thorpe),    T., 
1482  ;  P.,  1896,  156. 
action  of  zinc  and  ethylic   bromiso- 
butyrate    on    (Keeoematsky   and 
Plescoxossoef),  a.,  i,  128. 
condensation  of,  with  salicylaldehyde 
(CoEXELSOx  and  Kostaxecki),  A., 
i,  240. 
causes    of    presence   of,    in    urine 

(Abeam),  A.,  li,  264. 
sources   of,  in   urme  (Weixteand), 

A.,  ii,  490. 
examination    ot     (Schweitzer    and 

LuNGWiTz),  A.,  ii,  486. 
estimation  of  (Geelmuydkn),  A.,  ii, 
679. 
Acetone,    chlor-,   action    of    potassium 
iodide    on    (Scholl    and    Mat- 
thaiopoilos),  a.,  i,  521. 
action    of    hvdroxvlamine    on 


(Haxtzsch   and   Wild),  A.    i 
285.  '     ' 

Acetone,    chlor-,    action    of    hydroxyl- 
amine     hydrochloride     and    so- 
dium carbonate  on  (Scholl  and 
Matthaiopoulos),  a.,  i,  520. 
condensation    of,    with   acetamide 
(OsTROGOVicn),  A.,  i,  262. 
iod-  (Scholl  and  Matthaiopoulos), 
A.,  i,  521. 
*so-Acetone  ethyl  ether.     See  Ethoxy- 

propylene. 
Acetonedicarboxylic  acid  and  acetalde- 
hyde,  action  of  hydrogen  chloride 
on  (Petbexko-Keitschexko    and 
Staxischewsky),  a.,  i,  472. 
and  benzaldehyde,  action  of  hydrogen 
chloride      on       (Petrexko-Keit- 
schexko     and    Staxischewsky), 
A.,  i,  472. 
condensation   of,    with   benzil    (Japp 

and  Lander),  P.,  1896,  109. 
vAobutylic  salt,  condensation  of,  with 
benzaldehyde       (Petrenko-Krit- 
schenko  and  Aezibascheff),  A., 
i,  671. 
ethylic  salt,  action  of  ethylic  ortho- 
formate  on  (Claisex),  a.,  i,  464. 
substituted,     derivatives     of     alkylic 
salts, action  of  phosphorous  penta- 
chloride      on       (Peteexko-Keit- 
schexko,    Pissaeschewsky,    and 
Heeschkowitsch),  a.,  i,  134. 
Acetonesemicarbazone,  products  of  dis- 
tillation of  (Thiele  and  Heuser), 
A.,  i,  208  ;   (ScHOLTz),  A.,  i.  343. 
action     of     hydrogen     cyanide     on 

(Thiele  and  Heuser),  A.,  i,  340. 
zinc  chloride  compound  of  (Thiele 
and  Heusee),  A.,  i,  208,  209. 
Acetonetetra/ylhydrazone  (Thiele  and 

Ingle),  A.,'i,  io7. 
Acetonitrile     from    magnesium    nitrite 
and     acetic    anhydride     (Emmee- 
ling),  a.,  i,  591. 
and  acetic  acid,  action  of  liydrogen 

chloride  on  (Colson),  A.,  i,  282. 
and  propionic  acid,  action  of  hydro- 
gen   chloride   on  (Colson),  A,  i, 
282. 
Acetonylacetic  acid.   See  Levulinic  acid. 
Acetonylacetone,    action    of    potassium 
cyanide    and  hydrochloric    acid    on 
(Zelinsky    and     Isaieff),     A.,    i, 
413. 
Acetonyl-o-benzoic  sulphinide  (Ecken- 
EOTH  and  Klein;,  A.,  i,  304. 
brom-     (Eckenboth     and     Klein)^ 

A.,  i,  304. 
hydrazone     of      (Eckexroth      and 
'Klein),  A  ,  i,  304. 
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Acetonylcarbamide  and  its  aurochloride 

(Heilperx),  A.,  i,  603. 
Acetonyluialic  acid,  barium,  silver,  and 
phenylliydrazine    salts     (RrHEMANN 
and  Tylee),  T.,  534;  P.,  1896,  74. 
Acetonylsuccinic  acid  (Emery;  ,  A.,  i, 

413,  414. 
Acetonylsuccinic   anhydride    (Emeet), 

A.,  i,  413. 
Acetophenone,  magnetic  rotatory  power, 
&c.,  of  (Perkix),  T.,  1064,  1091, 
1092,  1200,  1243. 
condensation  of,    with   benzaldeliyde 
(y.  Kostanecki  and  Rossbach), 
A.,  i,  556. 
condensation   of,   with    benzylidene- 
acetophenone   (v.  Kostanecki  and 
Tambor),  a.,  i,  557. 
condensation  of,  with  furfuraldehyde 
(Kostanecki  and  PoDRAJANSKr), 
A.,  i,  688. 
condensation  of,  with  salicylaldchyde 
and      with      bromosalicylaldehyde 
(Kostanecki),  A.,  i,  240;    (Kos- 
tanecki and  Oppelt),  A.,  i,  241. 
Acetophenone,     cyan-,   thermochemical 
data  of  (Guinchant),  A.,  ii,  465. 
o-nitro-,  reduction  of,  by  aluminium 
(Wislicbnus),  a.,  i,  298,  672. 
condensation  of,  with  benzaldehyde 
(Engler  and  Doeant),   A.,   i, 
49. 
sodium  derivative,  molecular  weight 
of    (Beckmann    and    Schliebs), 
A.,  i,  124. 
Acctoplienonehydrazone,       action       of 
formaldehyde     on     (Walker),     T., 
1286. 
Acetophenonetetrazylhydrazone 

(Tkiele  and  Ingle),  A.,  i,  107. 
Acetophenyl-w-nitrobenzylidenehydra- 

zone  (Walther),  A.,  i,  542. 
Acetophenyl-7?-nitrobenzylidenehydra- 

zone  (Walther),  A.,  i,  542. 
^-Acotophenylsemicarbazide  (Widman), 
A.,  i,  629. 
chloro-  (Widman),  A.,  i,  629. 
Acetophenylthiocarbamide,     action     of 
acetic   chloride    on    (Doran),   T., 
343. 
action  of  ethvlic  chlorocarbonate  on 
(Doran),  T.,  343. 
Acetophthalylhydroxylamine.     See 

Phthalylacetoxylamine. 
Acetopicolinic  acid,  /S-rfi-chlor-  (Zincke 
and  Winzheimee),  A.,  i,  500. 
^.tri-chloY-   (Zincke  and  Winzhei- 
mee), A.,  i,  500. 
Acetopiperidide,    tri-ch\or-    (Franchi- 

AroNT  and  Taveene),  A.,  i,  602. 
Acetotartaric-jS-naphtlialide  (Gass- 

mann),  a,,  i,  487. 


Acetotetrahydro-S-napht'nylamine, 

cyano-  (Bknkdicenti),  A,,  i,  488. 
Aceto-o-toluidide       sodium       etlioxide 
(Cohen    and    Archdeacon),    T., 
93  ;  p.,  1896,  8. 
sodium  uiethoxide  (Cohen  and  Arch- 
deacon), T.,  93;  P.,  1896,  8. 
Aceto-;).toluidide     siuUum      methoxide 
(Cohen    and    Archdeacon),    T., 
93;  p.,  1896,  8. 
sodium      metboxide      (Cohen     and 
Archdeacon),   T.,  93;  P.,  1896, 
8. 
action  of  bromine  on  (Vatjbel),  A.,  i, 
157. 
Acetotrinitro-/«-et]ioxyphenylhydrazine, 

(PuRGOTTi),  A.,  i,  363. 
Acetoxime,  brom-  and  iod-  (Scholl  and 
Matthaiopoulos),  a.,  i,  520,  521. 
chlor-,  and  the  action  of  nitric  per- 
oxide    on      it      (Scholl      and 
Matthaiopoulos),  A.,  i,  520. 
Acetoxyacetyldihydrocarvoxime  (Wal- 
lace), A.,  i,  571. 
2-Acetoxybenzylideneacetone,  S-bromo-. 
See   Acetic   acid,    2-Hydroxybenzyli- 
deneacetone  salt  of,  5-bromo-. 
4  :  1-Acetoxybromonaphthalene      (Re- 
VERDiif    and    Kauffmann),    A.,    i, 
175. 
iu-Acetoxycw-TT-camphanic    acid    (Kip- 
ping), T.,  949;  P.,  1896,  115. 
TT-Acetoxycamphoric    anliydride    (Kip- 
ping), T.,  940;  P.,  1896,  115. 
1  :  4-Acetoxycliloro)iapbthaIene       (Re- 
verdin    and    Kauffmann),    A.,  i, 
175. 
5-Acetoxy-l  :  3-diniethylc//cZohexene 

(Knoevenagel),  a.,  i,  287. 
3:1:  5-Acetoxydiplienyltriazole  (Wid- 
man), A.,  i,  630. 
l'-Acetoxyindole-2'-carboxylic     acid 

(Reinsert),  A.,  i,  390. 
1:2:  4-Aceto-m-xylidide,       brom- 

(Vaubel),  a.,  i,  646. 
1:3:  4-Aceto-xylidide,  2  :  5-fZmitro- 

(Klages),  a.,  i,  291. 
Acetoxymaleic    anhydride    (Michael 
and  Bucher),  A,;  i,  85. 
from   oxalacetic  acid  (Michafl  and 
Buchner),  a.,  i,  599. 
5-Acetoxy-l-methyl-3-i9obutylc3/cZo- 

liexene  (Knoevenagel),  A.,  i,  287. 
3-Acetoxy-l  :  4-methylc7/c/ohexene 

(Knoevenagel),  A.,  i,  287. 
5-Acetoxy-l-methyl-3-hexylfycZohexene 

(Knoevenagel),  A.,  i,  287. 
5-Acetoxy-l-methyl-3-Mopropylc«/<7Zo- 
hexene  (Knoevenagel),  A.,  i,  287. 
Acetoxyoxamide,  and  action  of   acetic 
anhydride     on    (Schiff    and    MoN- 
SACCHi),  A.,  i,  209. 
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.Acetoxy-oxydiniethylnaphtlialeue 

(Cannizzaeo   and  Andeeocci),  A., 
i,  489. 
3:1:  5-Acetoxyphenyh'.sopropyltri- 

azole  (Widman),  A.,  i,  630. 
Acetoxypinole  dibromide  (Wallach), 

A.,  i,  102. 
Acetoxvquinacridone  and   its    trinitro- 
derivative      (Niementowski),      A,, 
i,  261. 
Acetoxytetramethyldehydrolitematoxy- 

lin  (Heezig),  a.,  i,  379. 
Acetoxytrimethyldehydrobrazilin 

(Heezig),A.,  i,  379. 
Acetoxy  trimethylsuccinic  anhydride  and 
the   corresponding  anil,  ^-tolil,    and 
j9-toKlic  acid   (Auwees  and  v.  Cam- 
penhattsen),  a.,  i,  525. 
Acetyl  derivatives  of  aromatic  hydro- 
carbons,    preparation     of     (Meyee 
and  Bau>i),  A.,  i,  288  ;  (Meyeh),  A., 
i,  433. 
Acetyl  groups,  estimation  of  (Metek), 

A.,  ii,  226. 
Acetylacetone,  refraction  equivalents  at 
different    temperatures    of    (Pee- 
kin),P.,1895,  199;   T.,  2. 
thermochemical  data  of  (auiNCHANT), 
A.,  ii,  12. 
Acetylacetone,   nitroso-  (Zanetti),  A., 
i,  249. 
sodio-,  action  of  amylenic  bromide  on 
(Baebiee   and    JBouveault),   A., 
.  i,  638. 

t^ithio,  action   of    carbonyl   chloride 
on  (Vaillant),  A.,  i,  591. 
Acetylacrylic  acid,    ethylic   salt,  action 
of     ethylic     sodiomalonate     on 
.  (Emeey),  a.,  i,  414. 
Acetylalbumose    (Sciieottee),    A.,    i, 

515. 
Acetylallophanic  acid,  ethylic  salt,  ac- 
tion of  ammonia  on  (Osteogovich), 
A.,  i,  530. 
Acetylammoresinotannol    (Luz),    A.,  i, 

249. 
Acetylaurins  (Heezig),  A.,  i,  486. 
Acetylbebirine,  formation  and  properties 

of  (SciiOLTz),  A.,  i,  710. 
Acetylbenzaw^taldoxime.       See    Acetic 

acid,  benzaH^ialdoxime  salt  of. 
Acetylbenzyl     methvl     ketone,     oxime 

of  (KoLB),  A.,  i,  577. 
Acetylbenzylrosinduline     chloride 
(Kehemann  and  Tikhvinskt),  A., 
i,  511. 
Acetylbiuret  (Osteogovich),  A.,  i,  530. 
Acetylbisnitrosodimethylnaphthalene 
(Cannizzaeo   and    Ani>eeocci),  A., 
i,  489. 
Acetyl-TT-brorao-o-rsonitrocamphor 
(Lapwoeth  and  Kipping),  T.,  320. 


«-Acetylbutylic  alcohol,   unliydride  of, 
and     its      phenylhydrazone,     oxime, 
and  benzoate  (Ltpp),  A.,  i,  317. 
a-Acetyl-o-A.vo-butylsuccinic  acid,  ethylic 
salt,  and  the  action  of  sulpliuric  acid 
on    (Auwees    and    Schiffee),    A., 
i,  644. 
7-Acetylbutyric     acid    (Bentley    and 
!  Peekin),  T.,  1511. 

I  action  of  nitric  acid  on  (Bentley  and 
I  Peekin),  T.,  1512  ;  P.,  1896,169. 

oxime  of  (Bentley  and  Peekin),  T., 
1512  ;  P.,  1896,  169. 
1        semicarbazone  of  (Bentley  and  Pee- 
kin), T.,  1513  ;  P.,  1896,  169. 
I    Acetylcallitrolic    acid     (Balzee),    A., 
j        i,  494. 

1  Acetylcannabinol  (Wood,  Spivey,  and 
!  Easteefield),  T.,  545;  P.,  1896, 
i       76. 

j  Acetylcarbazole,  ^Zibrom-  (VTazzaea 
]  and  Leonaedi),  A.,  i,  393. 

chlorobrom-      (Lambeeti-Zanaedi), 
!  A.,  i,  304. 

chloronitro-      (Lambeeti-Zanaedi), 
A.,  i,  651. 
Acetvlcardol  ((Spiegel  and  Dobein), 

A.",  i,  653. 
Acetylchironol  (Baue),  A.,  i,  57. 
Acetylcyanethenylamidoxime 
(Schmidtaiann),  a.,  i,  458. 
Acetyldibenzylhydrazine  (Cuetius  and 

Quedenfeldt),  a.,  i,  29. 
Acetyldicyanacetic   acid,   metliylic   and 
ethylic  salts  (Guinchant),  A.,i,  594. 
Acetyldiduroquinone      (Rugheiaiee 

and  IIankel),  A.,  i,  688. 
Acetyldihydrodiduroquinone    (EiJGHEi- 

MEE  and  Hankel),  A,,  i,  688. 
2-Aectyl-l  :  l'-dihydroxy-3  :  3'-dime- 
thylnaphthalene,      behaviour     of, 
towards      sulphuric     acid     (Collie 
and     Willsmoee),     T.,     298  j     P., 
1896,  47. 
Acetyl- 1  :  2-dihydroxyflavone     (Fbikd- 

laVdee  and  Eudt),  A.,  i,  440. 
6-Acetyldurene  (Meyee),  A.,  i,  433. 
6-Acetyl/*odurene  (Baum  and  Meyer), 
A.,  i,  228. 
behaviour     towards      lijdroxylamine 

(Baum),  A.,  i,  222. 
non-formation  of  an  oxime  or  hydr- 
azone  by  (Meyee),  A.,  i,  433. 
Acetylene,  synthesis   from   carbon  and 
hydrogen  of  (BoNE  and  Jeedan), 
P.,  1896,  62. 
formation   of,   from    lithium  carbide 

(Moissan),  a.,  ii,  419. 
luminosity  of  hvdrocurbon  flames  duo 

to  (Lewes),  T.,  226  ;  P.,  1896,  1. 
as  an  illuminating  agent  (Teouve), 
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Acetylene    as    a    photometric    unit 
(V^iolle),  a.,  ii,  347. 
electrolytic  conductivity   of   aqueous 
solutions  of   (Jones  and  Allen), 
A.,  ii,  462. 
temperature  of  tlie  flame  of  (Lewes), 

A.,  ii,  141. 
decomposition    of,    by    shock     (Ma- 

quenne),  a.,  ii,  87. 
oxidation  of,  by  palladinised  copper 

oxide  (Campbell),  A.,  ii,  171. 
limited  combustion  of,  with  air  and 
oxygen    (Le    Chatelier),    A.,    i, 
271. 
explosive    mixtures    of    air    arid 

(Clowes),  P.,  1896,  143. 
action  of  water  on  (Desgbez),  A., 

1,  2. 
action  of,  on   iron,  nickel,  and  cobalt 
(Moissan    and   Moueeu),    A.,    i, 
585. 
phvsiolojE^cal  action  of  (Rosemann), 

A,  ii,  492. 
poisonous  action  of  (Geehant,  Beb- 

thelot,  Moissan),  A.,  ii,  200. 
action  of,  on  animals  and  on  blood 

(Brociner),  a.,  ii,  264. 
estimation  of,   in  air   (Clowes),  P., 
1896,  144. 
Acetylene,    rfnod-,    action    of    light   or 
heat    on     (Meyer     and    Pemsel), 
A.,  i,  517. 
Acetylenediearboxylic    acid,    action    of 
water  on  (Desgrez),  A.,  i,  2. 
ethylic  salt,  action  of   ethjlic  iodide 
and   zinc   on  (Michael),  A.,  i, 
597. 
conversion  into  ethylic  as  diethoxy- 
succinate,  ethylic  etlioxyf  umarate, 
ethylic  ethoxymaleate  (Michael 
and  Buchner),  A.,  i,  599. 
Acetylfluorescein  ethyl  ether  (quinoidal) 

(Herzig  and  Meyer),  A.,  i,  237. 
Acetyl-3-fluoresceincarboxylic      acid 
(Graebe    and  Lkonhardt),   A.,   i, 
438. 
Acetylglutaric    acid,    ethylic    salt,   and 
hydrolysis  of  (Bentley  and  Perkin), 
T.,  1511 ;  P.,  1896,  169. 
iS- Acetylglutaric  acid,  identity  of,  with 
isoi^ropylidenesuccinic  acid  (Emery'), 
A.,  i,  4i4. 
/3- Acetylglutaric    anhydride    (Emery), 

A.,  i,  413. 
Acetyl- 1  :  4  :  3-hydroxyquinolinequin- 
one    (Zin'CKE     and    Winzheimer), 
A.,  i,  499. 
Acetylia.     See  Diethylenediamine. 
l'-Acetyh>oindazole  (Auwees  and  Ew- 

ing),'  a.,  i,  504. 
Acetylindileucin  (Schunck  and  Mabcii- 
lewski),  a.,  i,  96. 


l'-Acetylindoi)henazine,    1  :  S-dihromo- 
(Schunck  and  Marchlewski),  A. 
i,  236. 
Acetylisatin,     condensation      of,     with 
o-phenylenediamine  (Schunck  and 
Marchlewski),  A.,  i,  235. 
dioxime  of   (Schunck  and   March- 
lewski), A.,  i,  236. 
Acetyl-rf-lactic  acid,  rotatory  power  of 
the    ethylic    salt    of    (Purdie    and 
Williamson),  T.,   828;    P.,   1896 
97. 
Acetyllactylacetamide  (Colson),    A.,  i, 

283,  284. 
Acotylluteolin  triethyl  ether  (Pet^kin), 

T.,  801 ;  p.,  1896,'  105. 
Acetylmalic  acid,  methylic  salt,  specific 
rotation    of   (Purdie     and    Wil- 
»      liamson),  T.,  824  ;  P.,  1896,  97. 
rotatory    power     of     the    methylic, 
ethylic,   propylic,    and    iso-huiyric- 
salts  of  (Walden),  A.,ii,  136. 
Acetylmalic  acid,  brom-,  rotatory  power 
of  the  methylic,  ethylic,  propylic,. 
and  isohntyric  salts  of  (Walden), 
A.,  ii,  136. 
chlor-,   rotatory   power    of    the   me- 
thylic,  ethylic,   and  propylic  talts- 
of  (Walden),  A.,  ii,  136. 
Acetylmalonic      acid,     thermochemieal 
data  of  the  methylic  salt  of  (Guin- 
chant),  a.,  ii,  12! 
Acetylmandelic  acid,  rotatory  power  of 
(Walden),  A.,  ii,  138. 
methylic     salt,    rotatory    power     of 
(Walden),  A.,  ii,  ISH. 
Acetylmesityleue,  reduction  of  (Meyer 
and  Sohn),  A.,  i,  434. 
behaviour  towards     phenylhydrazine- 
and  nitric  acid  (Baum),  A.,  i,  222. 
Acetylmetasantonic      acid     (Frances- 

coNi),  A.,  i,  378. 
Acetylmethylallyldithioui'azole 

(Freund    and    IIeilbrun),     A.,    i,. 
415. 
l-Acetyl-3-methyHndophenazinc 

(Schunck  and  Marchlewski),  A.,. 
i,  236. 
Acetylmorin  tetramethyl  ether  (Perkin 
and  Bablich),  T.,  797  ;    P.,    1896,. 
106. 
Acetylnaphthylphenyicarbazole 

(ScHoPFi^),  A.,  i,  244. 
Acetylnaphthylphenylcarbazolecarb- 
oxylic  acid  (Schopff),  A.,  i,  243. 
Acetylpentamethylbenzene,     behaviour 
of,  towards    hydroxvlamine  (Baum), 
A.,  i,  222. 
Acetylpeonol,  brom-.     See  Acetic  acid, 

peonol  salt  of,  bromo-. 
Acelylphenimeisatin,  amino-  (Schunck 
and  Marchlewski),  A.,  i,  236. 
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2-AcetTl-3-plieny]indazole  (Auwees  and 

Sani>heimer),  a.,  i,  505. 
1'  :  3'-Acetylphenylwoindazole   and    its 

acetate  (Auwers  ami  EwiNa),  A.,  i, 

504. 
Acetylphenylmalic    acid    and   its   salts 

(RuHEMANN     and       Wolff),      T., 

1385  ;  P.,  1896,  166. 
Acetyl  phenylpyrazolid  in  e  (ITarries  and 

Loth),  A.,  i,  321. 
2:1:  3-Acetylplienylpyrazolone  (Har- 
ries and  Loth),  A.,  i,  321. 
Acetylphorone,  behavionr    of,   towards 

phosphoric    anhydride    (Kerp),    A., 

i,  4t8. 
/3-Acotylpropionic   acid.     See  Levulinic 

acid. 
1  :  4-Acetylwopropylc</eZopentan-2-one 

{acett^lhoprapylketopentamethiilene), 

copper  derivative  and  dioxime  of  (yon 

Baeyer),  a.,  1,  248. 
Acetylpyridineacetoxime   and  its  auro- 

chloride  and  platinochloride  (Knut- 

tel),  a.,  i,  497. 
Acetyksorhamnetin     (Perk  in     and 

Hummel),     T.,     1569;     P.,     1896, 

186. 
Acetylrosinduline    (Kehrmaxn   and 

Hertz),  A.,  i,  509. 
Acetylsagaresinotannol     (Hohenadel), 

A.,  i.  58. 
Acetvisandaracolie  acid  (Balzer),  A., 

i,  493. 
Acetylsantonic  acid  (Fra>X'ESCONi),  A., 

i,  377. 
Acetylscopole'ine  (Merck),  A.,  i,  65. 
Acetyltetrahy drocarvy lamine    ( Wal- 

LACH  and  Herbig),  A.,  i,  101. 
Acetyltetrahydroquinine    (Lippmaxn 

and  Fleissner),  A.,  i,  63. 
Acetyltricarballylic  acids,  action  of  hy- 
drochloric   acid    on     (Emkry),     A., 

i,  413. 
Acetyltrimethylhcematoxylin,  acetyl  de- 
rivative of  (Herzig),  a.,  i,  379. 
Acetyltropeine  (Merck),  A.,  i,  65. 
Acetyl urethane,  action  of  carbamide  on 

(Ostrogoyich),  a.,  i,  262. 
Acetylxylan  (Bader),  A.,  i,  335. 
Acetyl.    See  further  Diacetyl,  Triacetyl, 

&c. 
Achroodcxtrin.     See  imder  Dextrin. 
Achyrantes,  red  dye  of  (Weigebt),  A., 

i,  388. 
Acid  C4T^3H305,  from  benzeneazimidole 
(Zincke),  a.,  i,  430. 

Cr,Hio04,  from  campholenic  acid  and 
its  anhydride,  ethylic  salt,  and 
anilido-  and  phenylimido-deriva- 
tives  (Bkhal),  a.,  i,  55. 

C7HJ2O4,  from  oxidation  of  campho- 
lenie  acid  (Bj^hal),  A.,  i,  55,  179. 
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Acid  CgHjNO.j,  obtained  by  tlie  action 
of  chloroform  and  potash  on  m- 
aminobenzoic  acid,  and  its  barium 
salt  (Elliott),  T.,  1515  ;  P.,  1896, 
171. 

CgHjoOa,  from  ethylic  sodioacetoacet- 
ate  and  /8-brotnlevulinate  (Emeey), 
A.,  i,  638. 

C8H12O4,  from  oxidation  of  pinononic 
acid  (VVagneu  and  Ebtschikow- 
sky),  a.,  i,  380. 

CsHioOj,  from  oxidation  of  camphor- 
ic acid :  constitution  of  (Balbi- 
ano),  a.,  i,  493. 

CaHi404,  from  oxidation  of  isopho- 
roue  (Kerp),  A.,  i,  448. 

C9Hi40;^,  from  potassium  a/Zoethylic 
camphorate  :  its  pl)enylhydrazone 
(Walker  and  Henderson),  T., 
755  ;  P.,  1896,  110. 

C10H15O3,  from  a-bromocampholide, 
barium  salt  (Forster),  T.,  51. 

CjoHifiOg,  from  oxidation  of  hydro- 
carbon arising  from  pinene  tetra- 
bromide  (Tilden  and  Nicholls), 
P.,  1896,  139. 

CioHjg04,  from  dibromoeampholide  : 
its  barium  salt,  dibromo-derivative 
(Forster),  T.,  44  ;  P.,  1895,  208. 

CioHigOg,  from  bromocamphorenie 
acid,  and  its  silver  salt  (Forster), 
T.,  49 ;  P.,  1895,  208. 

CjoHisO^,  from  campholide  :  its 
barium  salt  (Foester),  T.,  57  ;  P., 
1895.  209. 

C]oHi9N04,   from   nitromenthone 
(Konoyaloff),  a.,  i,  177. 

CijH^BraOe,  from  3  :  I'-dibromo- 
1:2:  3'-naplithaquinonecarboxyl- 
ic  acid  (Zincke  \  A.,  i,  308. 

CijHioSgOf^,  from  hydrolysis  of  thio- 
rufic  acid  (Emmeeling),  A.,  i, 
127. 

C^sHsoO.j,  from  camphoric  anhydride 
and  benzene  ;  and  its  methylic  and 
ethylic  salts,  anhydride,  amide, 
phenylhydrazide  (Bubkee),  A.,  i, 
179. 

C1SH16CIIO4,  from  phenyliodohydra- 
crylic  acid  (Eelenmeyeb),  A.,  i, 
303. 

C22Hi504"N'  or  C24H15O6N,  from  am- 

.  monium  1:4'-  naphthalenedi- 
carboxylate :  its  silver,  calcium,  ba- 
rium salts,  and  amide  (Moeo), 
A.,  i,  568. 

CogH^^N.^O;},  formed  from  benzylidene- 
jo-toluidine  by  action  of  alcoholic 
potassium  cyanide:  its  anhydride 
and  nitrile  (Millee  and  PloCHl), 
A.,  i,  609,  610. 

CoqHisOo,  from  tetraphenylenepinaco- 
54 
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lin   -with  alcoholic    potash    (Klin- 

GEB  and  LoNNEs),  A.,  i,  691. 
Acid  CieHigOg,  from  acid  CoglTigO.,  on 

oxidation  (Klinger  and  Lonnes), 

A.,  i,  691. 
C27H.(,03,  from  benzilic  acid  (Elin- 

GEB  and  LONNEs),  A.,  i,  375. 
^40^:1004,    and     its     potassium    and 

niethylic     salts    (Klingee    and 

LoNNEs),  A.,  i,  374. 
Acid,  amount  of,  produced  during  ger- 
mination  (Claudkl    and    Cbochet- 
elle).  A.,  ii,  443. 
Acid,  amido-,  obtained  in  the  prepara- 
tion    of    3-sulphamidobenzamide,    5- 
bromo-  (Boettinger),  A.,  i,  438. 
Acid  clilorides,  general  method  for  the 

preparation  of  (Colson),  A.,  i,  282. 
action  of  zinc  fluoride  on  (Meslans 

and  GriRABDET),  A.,  i,  346. 
Acids,  action  of,  on  human  metabolism 

(DuNLOP),A.,  ii,  484. 
identification    and    isolation    of,     in 

plants  (LiNDET),  A.,  ii,  539. 
Acids,  amido-,  substituted,  preparation 
of,  from  ethylic  amidoacetatc  hydro- 
chloride, anhydrous  sodium  cai'bonate, 
and  an  acid  anhydride  (Radenhau- 
8Ex\),  A.,  i,  137. 
Acids,      aromatic      etherification      of 

(Meyer),  A.,  i,  170. 
Acids,   dicarboxylic,    C-jU^^Oi,   general 

review  of  (Auwebs),  A.,  i,  639. 
Acids,  fatty,  from   seeds  from    I'Sano 

(Hkbert),  a.,  i,  6S± 
in  the  oil  from  capsicum  seeds  (von 

BiTTo),  A.,  ii,  2U9. 
products  of  electrolysis  of  (Hamonet), 

A.,  i,  664. 
monocarboxylic,  electrolytic  synthesis 

of  (vox  Miller  and  Hofer),  A,, 

i,  10,  11. 
volatility    of,     laws     deduced     from 

(Richmond),  A.,  ii,  280. 
behaviour   of    alkali    salts    of,    with 

water    (Krafft     and    Wiglow), 

A.,  i,  80. 
compounds  of,  with  sulphur    (Hen- 

EiQUEs),  A.,  i,  204. 
compounds   of,    with    cholesterol    in 

blood  (HiJRTHLE),  A.,  ii,  485. 
separation  of   solid    and   liquid    (de 

Koningh),  a.,  ii,  226, 
Acids,  insoluble,  estimation  of,  in  butter 

(Beal),  a.,  ii,  129. 
Acids,  volatile,  estimation  of,  in  butter 

(Bbal),  A.,  ii,  129. 
estimation   of,    in    spirits,    &c.    (Du- 

claux),  a,,  ii,  504. 
Acids,  a-hydroxy-,  action  of  chloral  on 
(Edeleanu  and  Zaharia),  A.,  i,  348. 


Acids,  inorganic  and  organic,  poisonous 

effect    of,     on     alga)    and    infusoria 

(Bokorny),  a.,  ii,  669. 
Acids,  mercapto-,  action  of  haloid  fatty 

acids  on  (Loven),  A.,  i,  412,  413. 
Acids  of  the  acetylene  series,  action  of 

acetic  anhydride  on   (Michael   and 

Buchee),  A.,  i,  85. 
Acids,  secondary  ^-hydroxy-,  formation 

of  (Refobmatsky),  a.,  i,  128. 
Acids,  unsaturated  yd.  action  of  sodium 
hydroxide  on  (Spenzeb),  A.,i,  127, 
128. 

preparation  of  bromine  additive  com- 
pounds    of      (Michael),     A.,     i, 
131. 
Acids,  vegetable,  action  of,  on  insoluble 

phosphates    in    presence    of   nitrates 

(LoGEs),  A.,  ii,  621. 
Acids    (or   their  salts   or   derivatives). 
See  also  : — 

Acetic  acid. 

Acetic  acid,  cyan-. 

Acetic-a-sulphonepropionic  acid. 

Acetic-^-sulphonepropionic  acid. 

Acetoacetic  acid. 

Acetoacetic  acid,  cyan-. 

Acetochloropy  ridinecarboxylic     acid , 
dichlor-. 

Acetomenthoximic  acid. 

Acetonedicarboxylic  acid. 

Acetonylmalic  acid. 

Acetonylsuccinic  acid. 

Acetopicolinic  acid. 

Acetoxycamphanic  acid. 

Acetylallophanic  acid. 

<y-Acetylbutyric  acid. 

Acetylcallitrolic  acid. 

Acetyldicy  an  acetic  acid. 

Acetylenedicarboxylic  acid. 

Acetyl-(^-lactic  acid. 

Acetylmalic  acid. 

Acetylmalonic  acid. 

Acetylmandelic  acid. 

Acetylphenylmalic  acid. 

Acetylsandaracolic  acid. 

Acetj'lsan tonic  acids. 

Aconitic  acid. 

Acrylic  acid. 

Allylacetic  acid. 

Allylmalonic  acid. 

AUylpropanetricarboxy lie  acid. 

Amy] acetic  acid. 

3'-Amyl-2'-hexyIquinoline-l-carb- 
oxylic  acid. 

i.?o-Amylmalonic  acid. 

Amylsulphamic  acid. 

Anemonin. 

Anhydracetonebenzilcarboxylic  acid. 

Anhydrocamphoic  acid. 

Anhydrocamplioronic  acid. 
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_A.cicl8.     See  : — • 

Acbydrodibenzylacetoacetic  acid. 
Anhydrotetronie  acid. 
Anilidobenzoic  acid. 
/3-Anilidopropionic  acid. 
Aniline-o-sulphonic  acid. 
Aiiiline-?w-sulphonic  acid. 
Anisic  acid. 

Anisoilphthaloylic  acid. 
Anisoylcarboxylic  acid. 
Anisoylglyoxylic  acid. 
Anisuric  acid. 

Antln*aquinonecarboxylic  acid. 
Apioleketonic  acid. 
Apioiic  acid. 
A])oph.yllenic  acid. 
Arabonic  acid. 
Arachidic  acid. 
Aristidinic  acid. 
Aristinic  acid. 
Aristolic  acid. 
Aristolocbic  acid. 
A  spar  tic  acid. 
Atranoric  acid. 
Azelaic  acid. 
Azimidobenzoic  acid. 
Azimidoethylenedicarboxylic  acid. 
_Azimido-m-uramidobenzoic  acid. 
Azimido-^-uraraidobenzoic  acid. 
Azinemethanedisulphonic  acid. 
Azoacetic  acid. 
Azurilic  acid. 
Behenoxylic  acid. 
Benzaldoximidoacetic  acid. 
4>o-Benzaldoximidoacetic  acid. 
Benzamidosulpboiiic  acid. 
Benzeneazocyanacetic  acid. 
Benzeneazosalicylic  acid. 
Benzenediazosulphonic  acid. 
Benzenesulphinic  acid. 
Benzenesulphonic  acid. 
Benzilic  acid. 
Benzoic  acid. 
Benzoindicarboxylic  acid. 
Benzotliiazolecarboxylic  acid. 
Bonzoylacethydroxamic  acid. 
Benzoylacetic  acid. 
Benzoylalloplianic  acid. 
Benzoylbenzoic  acid. 
^-Benzoylbenzoic  acid. 
jo-Benzojl-^-benzoylbenzoic  acid. 
Benzoyl-o-ethoxybenzoic  acid. 
Benzoyletliylnitrolic  acid. 
Benzoylglutaric  acid. 
Benzoylglyceric  acid. 
Benzoylhydrazoneacetoacetio  acid. 
Benzoylplitbalic  acid. 
Benzoylwophtlialic  acid. 
Benzoylpropionic  acid. 
Benzoylsaiicylic  acid. 
Benzoylsandaracolic  acid. 
Benzoyl-c?-santonous  acid. 


Acids.     See  : — 

Benzoylsantonous  acid,  racemic. 
Benzoyltetronic  acid. 
Benzoyltoluic  acids. 
a-Benzoyltricarballylic  acid. 
/SBenzylcrotonic  acid. 
/3-Benzyl-i*o-crotonic  acid. 
Benzyldesmotroposantonous  acid. 
Benzylideneacetoacetic  acid. 
Benzylideneaminoplienylimido-)8- 

butyric  acid. 
Benzyl idenehj'drazidoi^obutyric  acid. 
Benzylideneliydrazinecarboxylic  acid. 
Benzylmalonic  acid. 
/3-Benzyloxycrotonic  acid. 
Z-Benzylsantonous  acid. 
Benzyl-o-sulphamidobenzoic  acid. 
Brassylic  acid. 

ct/eZo-B  utane-1  :  3-dioxalylic  acid. 
ayy-Butanetricarboxylic  acid. 
tso-Butylanbydrodibenzilacetoacetic 

acid. 
Butyric  acid. 
?.so- Butyric  acid. 

Butyropbenone-o-carboxylic  acid. 
B  uty roylmalic  acid. 
t>o-Butyroyimalic  acid. 
t«o-Butyimalonic  acid. 
Callitrolic  acid. 
Camphanic  acid. 
ci*-7r-Cainphanic  acid. 
Caraplienepbospbonic  acid. 
Camphenesulphionic  acid. 
Camphenylic  acid. 
Camphoic  acid. 
Campholenic  acid. 
Campholic  acid. 
«?^o-Canipliolytic  acid. 
c(',y-Campholytic  acid. 
Camphopyranilic  acid. 
Campbopyric  acid. 
Camphoramic  acid. 
Camphorenic  acid. 
Canapboric  acid. 
Camplioi'onamic  acid. 
Camphoronic  acid. 
i<fo-Camphoronic  acid. 
Cauiphoi'onimic  acid. 
Campliorsulphonic  acid. 
Campbotricarboxylic  acid. 
Caproic  acid. 

Carbethoxyacethydroxamic  acid. 
Cai-bethoxyethylnitrolic  acid. 
4-Carboxamidobenzoic  acid,  3-amino. 
Carboxyacetonylsuccinic  acid. 
Carboxyethyltbiocarbamic  acid. 
Carboxyphenylmalonic  acid. 
Cardenic  acid. 
Cardie  acid. 
Cardolic  acid. 
Carnaubic  acid. 
Caruic  acid. 
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Acids.     See : — 

Caronebisnitrosylic  acid. 
Cerotic  acid. 
Chironolic  acid. 
Cliloralic  acid. 
rf-Choleic  acid. 
Cliolic  acid. 
Chror.ioxalic  acid. 
Cincholeuponic  acid. 
Cinchomeronic  acid. 
t>o-Ciunauienylmandelic  acid. 
Cinnamic  acid. 
Citraconic  acid. 

Citradibromopjrotartranilic  acid. 
Citrazinic  acid. 
Citric  acid. 
Citronellic  acid. 
Columbic  acid. 
Crotonic  acid. 
wo-Crotonic  acid. 
i*o-CoumanncarboxTlic  acid. 
Cumenesulphonic  acid. 
Cuminic  acid. 
Cyanacetic  acid. 
Cyanuric  acid. 
?.9o-Cyanuric  acid. 
Cymenecarboxylic  acid. 
Cymencsulplionic  acid. 
Cymylglyoxylic  acid. 
Decoic  acid. 
Deoxyamalic  acid. 
Deoxycholeic  acid. 
Desmotropodisantonous  acid. 
Desmotroposantonous  acid. 
Desoxalic  acid. 
Desylacetic  acid. 
Desyleneacetic  acid. 
Diacetoacetic  acid. 
Diacetylglyceric  acid. 
Diacetyltartaric  acid. 
Diallylacetic  acid. 
Dialuric  acid. 

Diaminobenzenesulplionic  acid. 
Diazoacetic  acid. 
Diazoaminosulphanilic  acid. 
Diazobenzenephenylhydrazone- 

methanedisulphonie  acid. 
^^•Diazobenzenesul phonic  acid. 
/*o-Diazobenzene8ulphonic  acid. 
Diazomethanedisuiphonic  acid. 
Diazoniumantliranilic  acid. 
Diazophenolcarboxylic  acid. 
Diazophenolsulplionic  acid. 
Diazosalicylic  acid. 
Diazosulphanilic  acid. 
I^ibenza  midodianilidosuccinic  acid. 
Dibenzenesulphonhydroxyiamic  acid. 
])ibenzoylacetohydroxainic  acid. 
Dibenzoylbenzhydroxamic  acid. 
iJibenzoylbenzoic  acid. 
Dibenzoylglyceric  acid. 
Dibenzoylplienylacetic  acid. 


Acids.     See  : — 

Dibenzoyltai'taric  acid, 
Dibenzylacetic  acid. 
Dibenzylacetoacetic  acid. 
Dibenzylcyanoacetic  acid. 
Dibenzylmalonic  acid. 
Dicarboxyphenylglyoxylic  acid. 
Dideliydroketocampliolenic  acid. 
2  :  4.Dietlioxy benzoic  acid. 
2  : 4-Dietlioxybenzoylformic  acid. 
Diethoxybutyric  acid. 
2  :  4-Diethoxyniandelic  acid. 
jDiethoxyquiuonedimalonic  acid. 
Dietlioxysuccinic  acid. 
Diethylaminohexahydrotoluic  acid. 
e.ro-Diethylamino-0-toluic  acid. 
ea-o-Diethylamino-j^-toluic  acid. 
Diethyldicai'boxyglutarip  acid. 
aa-Dietliylglutaric  acid. 
Diglycollic  acid. 
Dihydracrylic  acid. 
Dihydro-c«.v-campliolytic  acid, 
Dihydrocxiniic  acid 
DihydropbUialic  acid. 
Diliydropolystichic  acid. 
Dihydroxyadipic  acid. 
Dihydroxydiinethylglutaric  acid. 
Dihydroxydiphenylaminecarboxylic 

acid. 
Dihydroxydiphenylglutttric  acid. 
Dihydroxymaleic  acid. 
Dihydroxynaplithalenesulplionic  acid. 
Dihydroxynaphfchoic  acid. 
2  :  6-Dihydroxypyridine-4-cai'boxylic 

acid. 
Dihydroxystearic  acid. 
Dihydroxysulplionaphtlioic  acid . 
Dihydroxytetrapfhenylethanedicarb- 

oxylic  acid. 
Diketotrahydroquinazoline-2-carb- 

oxylic  acid. 
Dilactylic  acid. 

2  :  3-Dimethoxybenzoic  acid. 

3  :  4-Dimethoxybenzoic  acid. 
Dimethoxytriphenylcarbinolcarb- 

oxylic  acid. 
Dimethoxvtripbenylmetlianecarb- 

oxylic  acid. 
Dimethjlacrylic  acid. 
Dimethylanilinesulplionic  acid. 
Dimcfchjlapionolcarboxylic  acid. 
Diraethylazamraoniurabenzoic  acid. 
Dimethylbenzoic  acid. 
Dimethylbenzoylpropionic  acid. 
Dimetbylcarballylic  acid. 
aa-Di:nethylcyano8uccinic  acid. 
Dimetbylcyanuric  acid. 
Dimetbylenegluconic  acid. 
Diinethylethylsuccinic  acid. 
DimetbylfuTTiarie  acid. 
aa-Dimefchylglutaric  acid. 
o/3-J)imcthylglutaric  acid. 
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Acids.     See  : — 

Dimethylmaleic  acid. 

Dimethyl  malonic  acid. 

Dimetlijlnaphthaquinonepropionic 

acid. 
Dimetliyloctanoloic  acid. 
2  :  6-Dimetliyloctane-3-onoic  acid. 

2  :  6-Dimethyl-3-oximidoclanic  acid. 
2  :  6-Dimethylpiperidine-3  :  5-dicarb- 

oxylic  acid. 
Dimelhylpropanetricarboxylic  acid. 
Dimethylpropylsuccinic  acid. 
Dimethylprotocateclmic  acid. 
1 : 4-Dimethylpyrazolone-4-c:irboxylic 

acid. 
2  :  6-Dimetliylpyridine-4  :  5-dicarb- 

oxylic  acid. 
Dimetliylsuccinic  acid. 
Dimethyltetrahydroxypyronedicarb- 

oxylic  acid. 
Dimethyltricarballylic  acid. 
Diiheth\  luric  acid. 
Dimethylvioluric  acid. 
a-DinapIitlialidocitric  acid. 
Diphenacetylmalonic  acid. 
Diphenazone-o-liydroxycarboxylic 

acid. 
Diphenoxyanilic  acid. 
Diphenoxydiethylacetic  acid. 
Diplieiioxydiei  hylmalonic  acid. 
Diphenoxyetliylmalonic  acid. 
Dipbenoxyhexoic  acid. 
Diphenylacetylglyceric  acid. 
Diphenylallophanic  acid. 
jSy-Diphenylbutyric  acid. 
Diphenylcarbazidedicarboxylic  acid. 
Dijjhenyldiphenylenepropionic  acid. 
Diphenyleneglycollic  acid. 
Diphenylf  umaric  acid. 
Diphenylitaconic  acid. 
Dipbenylmaleic  acid. 
Diphenyloxetonecarboxylic  acid. 
Diphenylparaconic  acid. 
Diphenyl<?t/cZopentenonylacetic  acid. 

3  :  6-Diplienylpyrazine-2  :  4-dicarb- 
oxylic  acid. 

Diphenylsuccinic  acid. 
Diplienyltetraliydropyronedicai'box- 

ylic  acid. 
Diphenylthioplithaluric  acid. 
Dipi'opioiiylgly eerie  acid. 
i)i-/A'o-propyloxalic  acid. 
J)t:-iyo-propylsuecinic  acid. 
c?-Disantonous  acid. 
/-Disantonous  acid. 
Disantonous  acid,  inactive. 
0-,  p-,  m-,  Ditoliiyltartaric  acids. 
Divaleryltartaric  acid. 
Drimyssic  acid. 
Durenecarboxylic  acid. 
^■so-Durenecarboxylic  acid. 
Elaidic  acid. 


Acids.     See  : — 
Ellagic  acid, 

Etlianetetracavboxylic  acid. 
Ethanetricarboxylic  acid. 
Etbertbiorufic  acid. 
Ethoxycinnamic  acid. 
Ethoxycrotonic  acid, 
Ethoxyf umaric  acid. 
Ethoxyglutaconic  acid. 
Ethoxyraaleic  acid. 
Ethoxypbenylmalonamic  acid. 
Ethoxyphenyloxamic  acid. 
)8-Etlioxy-/3-plienyipropionic  acid. 
Etlioxyphenylsuccinamic  acid. 
Ethoxy-)8-resorcylic  acid. 
Etlioxj  succinic  acid. 
Etliylacetonedicarboxylic  acid. 
Etbylallylacetic  acid. 
Ethylanhydrodibenzilacetoacctic  acid. 
Ethylbenzoylpropionic  acid. 
Ethyldesmotroposantonous  acid. 
Ethylenetetracarboxylic  acid. 
Ethy  If  umaric  acid. 
EtbylglycoUic  acid. 
Ethylideneanthranilic  acid. 
Etbylidenepropionic  acid. 
Etbylmalonic  acid. 
Ethy Imesitylenesul phonic  acid, 
c?- Ktliylsantonous  acid. 
^-Ethylsantonous  acid. 
Ethylsantonous  acid,  racemic. 
Etbylsuccinic  acid, 
p-Ethyltoluenesul phonic  acid. 
jo-Ethyltolviene-o-sulph  (mic  acid. 
Ethyl-a-thiocarbonic  acid. 
Eugenolacetic  acid. 
/.¥0-Eugenolacetie  acid. 
Fluoresceincarboxylic  acid. 
Formazylfonnic  acid. 
Formazylsulphonic  acid. 
Formic  acid. 
Formyladipic  acid. 
Formylmalonuric  acid. 
Formylmalaric  acid. 
Formyloxaluric  acid. 
Formylphenylacetic  acid. 
Formylracemuric  acid. 
Formylsuccinuric  acid. 
Formylthymotic  acid. 
F umaric  acid. 
Furazanedicarboxylic  acid. 
Furfurylidenemalouic  acid. 
|3-Galalieptonie  acid. 
Gralaoctonic  acid. 
Grallic  acid. 
Gallotannic  acid. 
Gentisic  acid. 
Geranic  acid. 
Glucic  acid. 
aj)0-G]ucic  acid. 
Glucoheptonic  a<*id, 
Glycoeholic  acid. 
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Acids.     See  :  — 

Glycol hydracrjlic  acid. 

Gl>  collie  acid. 

Glycuronic  acid. 

Grlyoxylic  acid  (glyoxalic  acid). 

Grorgonic  acid. 

Granatic  acid. 

Gulonic  acid. 

Haematic  acid. 

Haematommenic  acid. 

Hseuiatommic  acid. 

Ilelianthotaiinic  acid. 

Hemimellitic  acid. 

Hemipinamic  acid. 

Hendecenoic  acid. 

Hendecinoic  acid  (dehydrohendecenoic 

acid,  undecolic  acid). 
Heptane-3  :  3  :  5  :  5-tetracarboxylic 

acid. 
Heptane-a7y-tricarboxylic  acid. 
Heptinenoic  acids. 
Heptoic  acid. 

Heptylideneaiitliranilie  acid. 
Hexahydrocinchomeronie  acid. 
Hexahydrophenylaminoacetic  acid. 
Hexahydroquinolinic  acid. 
Hexahydro-j9-tolinc  acid. 
Hexahydro-/>-xylic  acid. 
HexanetricarboxyJic  acid. 
S-cye^o-Hexanore-l-carboxylic  acid. 
^■jo-Hexenoic  acid. 
Hexoic  acid  (caproie  acid). 
Hippiiric  acid. 
Homoaspartic  acid. 
.  Homopiperonylic  acid. 
Homopiperonyloxamie  acid. 
Homoterpenoylformic  acid. 
Honioterpenylic  acid. 
Homotropinic  acid. 
Hydantoic  acid. 
Hydrazinoacetic  acid. 
Hydrazinobiityric  acid. 
Hydrazinoiwbutyric  acid. 
Hydrazinocarboxylic  acid. 
Hydrazinopropionic  acid. 
Hydrazinovaleric  acid. 
Hydrazonephenylglyoxylic  acid. 
Hydrocarbostyril-3'-carboxylic  acid. 
Hydrocinnamic  acid. 
Hydrocyanic  acid  (under  Cyanogen). 
o-Hydroxybenzoic  acid. 
«i- Hydroxy  ben  zoic  acid. 
jo-Hydroxybenzoic  acid. 
Hydroxycamphanic  acid. 
Hydroxycamphoric  acid. 
Hydroxy  cam  plioronic  acid. 
Hydroxycamphocarboxylic  acid. 
Hydroxy camphotricarboxy lie  acid. 
Hydroxy  dibromocamphorsulpl  ionic 

acid. 
Hydroxydiraethoxycoumarincarb- 

oxylic  acid. 


Acids.     See  : — 

)8.Hydroxy-a-dimet]iylwohexoic 

acid. 
)3-Hydroxy-a-dinietl)yl-)8-i.sopiopyl- 

propionic  acid. 
a)3/8-Hydroxydipheny Ibuf y ric  acid . 
7-Hydroxy-)87-diphenylbutyric  acid, 
2-Hydroxy-2 :  3-diplienylc//c7open- 

tenonylacet io  acids. 
Hydroxydisulpbonaphthoic  acid. 
Hydroxyfumaric  acid. 
07-Hydroxyglutaric  acid. 
3-Hydroxy('y/c/oliexane-l-carboxylic 

acid. 
)8-Hydroxyi*whexoic  acid. 
Hydroxy  laminesuccinylhydroxamic 

acid. 
Hydro xylaminoacetic  acid. 
!Hydroxylauronic  acid. 
Hydroxymetlianetrisulplionic  acid. 
)8-Hydroxymethyladipic  acid. 
^^-Hydroxy-w-methylbenzoic  acid. 
5  : 1-Hydroxymethyldihydropyridone- 

3  :  4-dicarboxylic  acid. 
Hydroxy methyleneplienylacetic  acid .. 
Hydroxynaphtlialenesulphonic  acid.. 
Hvdroxynaplithoic  acids. 
Hydroxypentadecoic  acid. 
7-Hydroxy-)8-phenoxyetliylbutyric 

acid. 
Hy droxypheny Isuccinamic  acid . 
Hydroxypinic  acid. 
Hydroxy ?'6opropylglutaric  acid. 
4-dydroxy-l-qi;inoline8ulplionic  acid, 
8-Hydroxytetrahydrocarvonebisnitro- 

sylic  acid. 
)3-Hydroxytctramethylpropionic  acid. 
e.ro-Hydroxy-0-toluic  acid. 
j8-Hydroxy-aa^-trimethyladipic  acid, 
a- Hydroxy trimetbylpropionic  acid. 
Hygric  acid. 
Imidoca)'bonic  acid. 
Indole-2'-carboxylic  acids. 
Indoxylglycuronic  acid. 
Isanic  acid, 
Isoplithalic  acid, 
lia conic  acid. 
Jalapic  acid. 
Jalapinolic  acid. 
^*o-Ketocamphoric  acid. 
Ketoketoximebehenic  acid. 
Kef  opinio  acid, 

07- Ketopyrhydrindenecar  boxy  lie  acid. 
Ketostearic  acid. 
Lactic  acid,  d-,  /-,  and  /. 
Lactylglycollic  acid, 
Lactylhydracrylic  acid. 
Lanoceric  acid. 
Lauranolic  acid. 
Laurie  acid. 
Lauronic  acid. 
Lauronolic  acid. 
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Acids.     See  : — 
Lepidotic  acid. 
Levulinic  acid. 
Linoleic  acid. 
Lithofellic  acid. 
Ljsuric  acid. 
Lyxonic  acid. 
Maleic  acid. 
Malic  acid. 
Z-Malic  acid. 
Malonic  acid. 
Maudelic  acid, 
Maunonic  acid. 
Melissic  acid. 
Meiithoximic  acid. 
Mesaconic  acid. 
Mesitylenecarboxylic  acid. 
Mesitylenic  acid. 
Mesitylglyoxylic  acid. 
Mesityloxidoxalic  acids. 
Metlianedisulphoric  acid. 
Metlianesulphonepropionic  acid, 
a-o- Methoxyacrylic  acid. 
)8-o-Methoxyacrylic  acid. 
wi-Metlioxybenzoic  acid. 
o-Metlioxybenzoic  acid. 
Methoxyphenylcrotonic  acid. 
Metlioxyphenylmalonainic  acid. 
Meblioxyphenyloxamic  acid. 
)8-Methoxy-)3-phenylpropionic     acid, 

iodo-. 
Methoxyphenylsuocinatnic  acid. 
Methylacetoacetic  acid. 
Metiiylacetonedicarboxylic  acid. 
Methyladipic  acids. 
Methylallyl succinic  acid. 
^«ra-Methy Lilly Isucciuic  acid. 
Methylazimidobenzoic  acid. 
Methylbenzenedicarboxylic  acid. 
Methylbenzhydroxiraic  acid. 
Methylbenzoylpropionie  acid. 
Methylbutyloxamic  acid. 
o-Methylbutyrin  acid. 
Mctliyl-j8-camphoramic  acid. 
Methylcarbocaprolactonic  acid. 
^ar«-Methylcarbocaprolactonic  acid. 
Methyl citraconic  acid. 
Methyldesmotroposantonoas  acid, 
2-Metliy Idihydrof urfuran-3  : 4-dicarb- 

oxylamic  acid. 
2- Methy  Idihydrof  urfuran-3  : 4-dicarb- 

oxylic  acid. 
2-Methyldihydrofurfuran-3  :  4  :  5-tri- 

carboxylic  acid. 
^-Methyldihydi-oxybenzenesulphonic 

acid. 
5-Methyl-l :  3-diketocyc^ohexane- 

4 : 6-dicaVboxylic  acid. 
Methyldiphenylitaconic  acid. 
MethylenecafEeic  acid, 
Methylenemucic  acid. 
Methy lenesaccharic  acid. 


Acids.     See  : — 

Methy lenetartaric  acid. 
Methylethylacetic  acid, 
Methylethylacroleinanthranilic  acid. 
Methy lethylbenzoyl  propionic  acid . 
3'.Methyl-2'-ethylquinoline-l-carb- 

oxylic  acid, 
Methylethylsuccinic  acid. 
Meth> Iglutaric  acid. 
Z^-Methylhexahydrocincbomeronic 

acid. 
Methyliminophenylpropionic  acid, 
Metliylitaconic  acid. 
Methylmalonic  acid. 
Methylmesaconic  acid. 
Methy Inoropiananilidic  acid. 
Methylnoropianic  acid. 
Methy Inoropian-o-uaphthalidic  acid. 
Methy luoropian-)3-napl i th alidic  acid. 
Methy Inoropian-^-toluidic  acid. 
3-Methylpentamethylene-l-carboxylic 

acid. 
3-Methylpentamethylene-l  :  1-dicarb- 

oxylic  acid. 
3-Methyl<?^cZopentanecarboxylic 

acid. 
3-MethyleycZopentane-l :  1-dicarb- 

oxylic  acid. 
Methyl  i^ophthalic  acid. 
i8-Methylpicolinic  acid. 
a-Methy]pimelic  acid. 
w-Methylpipecolinic  acid. 
Metbylpiperidinecarboxyacetic  acid. 
Methyksopropyladipic  acid. 
MethyliAopropylbutanetricarboxylio 

acid. 
Methj'b'.yopropylcycZobutanedi- 

carboxylic  acid. 
Methyltiopropylethanetricarboxylic 

acid. 
Methyli>opro})Tl8uccinic  acid. 
Methyl  wopropy  Itetramethy  lened  i- 

carboxylic  acid. 
3-Methylpyrazoloneuobutyric  acid. 
Methy Ipyrazolonepropionic  acid. 
Methy  Iquinolinecarboxy  lie     acid 

(aniluvitonic  acid). 
<^- Methy Isantonous  acid. 
^-Methylsantonous  acid. 
Methyisantonous  acid,  racemie. 
Methy Iterephthalic  acid. 
Methyltetronic  acid. 
/x-Methylthiazole-o-carboxylic  acid. 
j3-Meth'ylthio-i|/-uric  acid. 
Methyl  uric  acid. 
Methyl-iso-valeric  acid. 
Mucic  acid. 
Myristic  acid. 
Naphthaleneazohydroxy  naphthoic 

acid, 
1 :  3'-Naphthylenediamine-4  : 1'-di- 

sulphonic  acid. 
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Acids.     See  : — 

1 : 2-N  aphthylenediamine-4-sulplionic 

acid. 
1  : 3'-Naphthjlenediamine-4-su]plio- 

nic  acid. 
1  : 4'-Naplithjlenediamine-2-sulplio- 

nic  acid. 
Naplitlialenedicarboxylic  acid. 
NaphthaleDedisulphonic  acid. 
Naphthalene-3 : 1-disiilpbonic  acid. 
Naphtlialenesulphonic  acid. 
a-Naphtlialidopjrotartaric  acid. 
Naphthalidosuccinic  acid. 
a-Isaphthalidopyruvic  acid. 
j8-Naphthalidopyruvic  acid. 
j3-Napbthalidosuccinic  acid. 
1:2:  3-Naphthaquinonecarboxylic 

acid. 
1:2:  3'-Naphthaquinonecarboxylic 

acid. 

1  :  2-Napbthaquinone-4-sulpbonic 
acid. 

a-Naphtboic  acid. 
^-Napbthoic  acid. 
Napbtbolsulpbonic  acid. 
i8->f  apbtbo-o-methy Icinchoninic  acid. 
o-Naphthoylbenzoic  acid. 
2:1:  4-Naphthylaminedi8ulpbomc 
acid. 

2  :  l-Napbtbylaminesulpbonic  acid, 
a-  and  j8-Napbtbylglyoxylic  acids. 
Na))btliylplienylcarbazolecarboxylic 

acid. 
Napbtbylsulpbamic  acid. 
Neurostearic  acid. 
Nipecotinic  acid. 
Nitramineacetic  acid, 
■i.yo- Nitraniinepropionic  acid. 
Nonoic  acid. 
Nopic  acid. 
Norjnc  acid. 
Nucleic  acid. 
Octoic  acid. 

Octylquinoxalinedodecoic  acid. 
Qi^nantboic  acid. 
Oleic  acid. 
Oil  matic  acid. 
Opianantbranilic  acid. 
Opianic  acid. 

Opian-)8-napbtbylaniic  acid. 
Oxalacetic  acid. 
Oxalic  acid. 
Oxiinamidoxalic  acid. 
Oximidoacetic-acetic  acid. 
Oximidopropiouic-acelic  acid. 
Oxymentbylic  acid. 
Palmitic  acid. 
Papaverinic  acid. 
Parabanic  acid. 
Pelargylaminoazelaic  acid. 
Pelargylaminobrassylic  acid. 
Pentamethenylacetic  acid. 


Acids.     See  : — 

Pentanietbenylmalonio  acid. 
Pentametbylbenzoylpropionic  acid. 
Pentametbylenetetraminebisdiazo- 

benzenesulplionic  acid. 
Pentane-a77ai-tetracarboxylic  acid. 
Pent  an  etricar  boxy  lie  acid. 
Pentenoic  acid. 
c^c^o-Pentylacetic  acid. 
tV/c?o-Pentylmalonic  acid. 
Pbenacylsuccinic  acid. 
Pbenacylsulpbamidobenzoic  acid. 
Pbenaceturic  acid, 
/.so-Pbenetbylmandelie  aoid. 
Pbenetidylcrotonic  acid. 
Phenoxazonecarboxylic  acid. 
Pbenoxybenzoic  acid. 
a-Pbenoxybutyric  acid, 
» 7-Pbenoxybutyric  acid. 
7-Pbenoxyetbylnialonic  acid. 
7-Pbenoxyetbyl-o-metbylacetic  acid. 
7-Pbenoxyetbyl-o-metbylmalonic 

acid. 
Phenoxyetbyl  -  iso  •  propylglutaric 

acid, 
Phenoxyetbyl-t5o-propylpropanetri- 

carboxylic  acid. 
Pbenylfcetic  acid. 
\|/-Phcnylacetic  acid, 
Phenylaminocinnamic  acid. 
Pbenyl-)8-aminocrotonic  acid. 
a-Pbenylamino-i8-pbenylpropionic 

acid, 
Pbenylazoearboxylic  acid. 
Phenylbenzoic  acids, 
1:3:  5-Pbenylbenzylpyi*azolone-4- 

carboxylic  acid. 
Phenylbromacetic  aoid. 
Pbenylbromonjalonic  acid. 
Pbenylbutyric  acid. 
Pbenylcbloracetic  acid. 
Plienylcinnamic  acid, 
Pbenyldiazosulphonic  acids. 
Phenyldihydrofurfurantricarboxylic 

acid. 
Phenylenacetic-propionic  acid. 
Pbenyleibanetricarboxylic  acid. 
Pbenylformylacetic  acid. 
Phenylgly collie  acid, 
;8-Phenylbydracrylie  acid. 
Phenylhydrazinedisulpbonic  acid. 
Phenylliydrazinoformic  acid , 
;8-Phenylbydrazinopropionic  acid, 
Pbenylbydrazonejnetbancdisulpbonic 

acid. 
Pbenylbydroxylarainoacetic  acid. 
Pbenylimino-/3-but\ric  acid. 
Pbcnyimalonic  acid, 
)8;8-Phenylmetbylbydrazinebenzyl- 

malonic  acid, 
Pbenylmetbylbydrazinesulphamic 

acid. 
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Acids.     See : — 

Phenylmethylketotetrahydropyrid- 

azinecarboxylic  acid. 
1:3:  5-Phenylmethylpyrazoloi»e-4- 

earboxylic  acid. 
Phenylmethylureidoacetic  acid. 
Phenylpropionic  acid. 
Phenyl  itsopropylacetic  acid. 
1  :  I'-Phenylpropyltetrahydroazin- 

donecarboxylic  acid. 
6/5-Plienylpyrazolonecarboxylic  acid. 
Phenylseleniovis  acid. 
Ph  enylsemicavbazidecarboxy lie  acid. 
Phenyltartronic  acid. 
Plienyltliiocarbazinic  acid, 
Plienyl-^-toluic  acid. 
Phenyltoluidoacetic  acid. 
Phenyl-^?-tolylketonesuIphonic  acid. 
Phenylureidobenzenesulphonic  acid. 
Phenyl ureidocinnamic  acid. 
Phenylureidophenylpropionic  acid. 
Phenyl- w-xylylketonesiilphonic  acid, 

m-nitro-. 
Phosphorcarnic  acid. 
Plithalaldehyde-a-naphthylamic  acid. 
Phthalaldehyde-j8-naphthylamic  acid. 
Plithalaldehyde-^-toluidiuic  acid. 
Phthalaldehydic  acid. 
Phthalanilic  acid. 
Phthalic  acid. 
/■so-Phthalic  acid. 

iso-Phthalylhydrazinoacetoaceticacid. 
Phyllocyauic  acid. 
Phyllopurpuric  acid. 
Pinic  acid. 
Pinonic  acid. 
a-Pinonic  acid. 
Pinononic  acid. 
Pinoylformic  acid. 
Pipecolinic  acid. 

Piperazine-1  :  4-dicai'boxylic  ncid. 
j8-Pi}:ei'iclobenzylmalonic  acid. 
Piper>  lenedicarboxyiic  acid. 
Pol}sticliic  acid. 
Prehnitjlic  acid. 
Propanehexacarboxylic  acid. 
Propanetetracarl)oxylic  acid. 
Propanetricarboxylic  acid. 
Propargylpentacarboxylic  acid. 
Propiolic  acid. 
Propionic  acid. 
Propioiiylglycollic  acid. 
Propionylnialic  acid. 
Propiony  Imandelic  acid. 
iso-Piopjlacetic  acid. 
Pro])ylallylacetic  acid. 
iso-Propylallylnialonic  acid. 
i*o-Propjlbenzoylpropionic  acid. 
f^-wo-Propyl'/S-Mobutylacrylic  acid. 
a-/50-Propylcarboxyglutaric  acid. 
t*o-Propy lethanetricarboxylic  acid. 


Acids.     See  : — 

ISO-Pro pylglutarie  acid. 

wo-Propylglutolactonic  acid. 

tso-Prcpylheptanonoie  acid. 

Propylideneacetic  acid. 

Propylideneanthranilic  acid. 

Propylmalonic  acid. 

/.?o-Propylmalonic  acid. 

Propylmesitylenesidphonic  acid . 

t*o-Propylmetliylbenzoylpropionie 
acid. 

a-iyo-Propylpropane-aoa^-tricavb- 
oxylic  acid, 

wo-Propylsuccinic  aci<i. 

Proteaic  acid. 

Proteic  acid. 

Protocateclmic  acid. 

Psoromic  acid. 

Pulegenic  acid. 

Piilegonedinitrosylic  acid. 

5-Pyrazolone-3-carboxylic  acid. 

Pyriaine-3-sulphonic  acid- 

Pyrocinchonic  acid. 

Pyrolevulinic  acid. 

Pyruvic  acid. 

Quininic  acid. 

2''-Q,uinolylacetic  acid. 

2'-Quinolylacrylic  acid. 

2'-Q,uinolylgljceric  acid. 

2'-Quinolylpropionic  acid. 

Quinonedimalonic  acid. 

Kacemic  acid. 

Eapic  acid. 

Rhamnohexonic  acid. 

Rhamnonic  acid. 

'/50-Rhamnonic  acid. 

Ehodinic  acid. 

Ricininic  acid. 

Saccharic  acid. 

Saccharinic  acid. 

Salicylic  acid. 

Sandaracolic  acid. 

Santalenic  acid. 
,  San  tonic  acid. 

we^a-Santonic  acid. 

^-Santonous  acid. 

<:?-Santonous  acid. 

Z-Santonous  acid. 

Santonous  acid,  raceniic. 

i90-Santonons  acid. 

Scamminolic  acid. 

Scainmonic  acid. 

Sebacic  acid. 

Selenodiacetic  acid. 

Sodiodesmotroposant  onous  acid. 

Z-Sodiosantonons  acid. 

Sorbic  acid. 

Stearic  acid. 

Stearolic  acid. 

Stearoxylic  acid. 

Stereocaulic  acid. 
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Acids.     See  : — 

Stilbenedisulphonic  acid. 
Suberic  acid. 
Succinamic  acid. 
Succinic  acid. 
Succinuric  acid, 
Succinylliydi*oxamic  acid. 
w-Sulphamidobenzoic  acid. 
7>o-jt)-S ulphaniidobenzoic  acid. 
Sidphaminebenzoic  acid. 
j^-Sulphanilic  acid. 
Sulplianilidobenzoic  acid. 
Sulpliobenzoic  acid. 
w-Sulphochlorobenzoic  acid. 
Sulpholijdrazimethyleuecarboxylic 

acid. 
S  idphohy  drazimethy  1  ened  isulphoni  c 

acid. 
Sulphonaphthalenedicarboxylic  acid. 
Sulphonaphtbylphosphinic  acid. 
ai3-Sulphonedipropionic  acid. 
j8-Sulphonedipropionic  acid. 
o-Sulpho-jo-toluic  acid. 
Tannic  acid. 
Tariric  acid. 
Tartaric  acid. 
wcvo-Tartaric  acid. 
Taurocbolic  acid. 
Terebic  acid. 
Terepbthalic  acid. 
Terephtlialylazoimic  acid. 
Terephthalylbydrazidacetoacetic  acid. 
Terephthalylhydrazinic  acid. 
Terpenylic  acid. 

Tetracetylsuccinylhydroxamic  acid. 
Tetrahydrocarvonebisnitrosy lie  acid . 
Tetmhydrocumic  acid. 
Teti"ahydronaphthalene-l  :  4''-dicarb- 

oxylic  acid. 
Tetrabydro-iS-naphthyloxamic  acid. 
Tetrahydrophtlialic  acid. 
Tetrahydroxydecoic  acid. 
2:4:2':  4'-Tetrahydroxydiphenyl- 

acetic  acid. 
Tetrahydro-/j-xylic  acid. 
Tetramethylacetonedicarboxylic  acid. 
Tetrametliylbei^zoic  acids. 
Tetramethylbenzoylpropionic  acid. 
Tetrametliylene-1  :  3-dioxalylic  acid. 
Tetrametbyl succinic  acid, 
Tetrolic  acid. 
Tetronic  acid. 
;3-Thiopbencarboxylie  acid. 
Thiorufic  acid. 
Thymic  acid. 
Thymotic  acid. 
^-Toluenediazoamidobenzenesulph- 

onic  acid. 
^-Toluenesulphinic  Jicid. 
0-,  7W-,  and  js-Toluic  acids. 
Toluidosulpbobenzoic  acid. 
0-,  p-,  and  w-Toluric  acids. 


Acids.     See : — 

;//-Tolylacetic  acid. 

^j-Tolylglyoxylic  acid. 

Tolylsulphauiic  acid. 

Triazoacetic  acid. 

1:2:  8-Triazoledicarboxylic  acid. 

Tricarbaliylic  acid. 

Trimethoxycoumarincarboxylic  acid.. 

Trimellithic  acid. 

Trimetbylacrylic  acid. 

Triraetliylapionolic  acid. 

Trimethylbenzoic  acids. 

Trimetbylbenzoylpropionic  acid. 

Trimethylcyanuric  acid. 

Trimethylglutaric  acid. 

2:4:  6-Trimetbylmandelic  acid. 

2:2:  4-Trimethylpentan-3-oloic 
acid. 

Trimethylpimelic  acid. 

Trimethylpropionio  acid. 

Trimethylpyruvic  acid. 

Tropic  acid. 

Tropiuic  acids. 

Turpethic  acid. 

Undecolic  acid  (bendecinoic  acid). 

Undecylenic  acid  (bendecoic  acid). 

Undecylinenoic    acid    (hendecenoic 
acid). 

Uramidobenzoic  acids. 

Uramidodibenzoic  acids. 

Urethaneacetic  acid. 

Uric  acid. 

^//-Uric  acid,  /8-thio-. 

ilsnic  acid. 

Valeric  acids. 

iso  -  Valeroplienone  -  o  •  carboxylic 
acid. 

Valeroylmandelic  acid. 

Vanillic  acid. 

Vanillinacetic  acid. 

Veratroylcarboxylic  acid. 

Veratroylglyoxylic  acid. 

Vinylpyridinecarboxylic  acid, 

Xylenesulphonic  acid. 

^-Xylic  acid. 

Xy Ionic  acid. 

Xylosotribydroxyglutaric  acid. 

w-Xylylcarboxylic  acid. 

Xylylenc-ear<'-dipbthalamic  acid. 

^?^-Xylylglyoxylic  acid. 
Acmite   from  G-reenland  (Ussing),  A.,, 

ii,  372. 
Acokanthera  schimperi,  glucoside  from 

(Eraser  and  Tillie),  A.,  i,  38fi. 
Aconine,  acetyl  and  benzoyl  derivatives 

of  (DUNSTAN   and   Carb),  P.,   1895,, 
178. 
v/z-Aconine   (Freund  and   Niedebhof- 

heim),  a.,  i,  451. 
Aconitic  acid,  occurrence  of,  in  Aconifum 

heterophyllum  (Jowett),   T.,    1521 ;; 

P.,  1896,  158. 
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Aconitic  acid,  preparation  from  Adonis 

vernalis  (Oeloff),  A.,  i,  130. 
Aconitine,  formula  of  (Fkeunu),  A.,  i, 
192. 
action  of  metliylic  alcohol  on  (DuN- 
STAN,  Tickle,  and   Jackson;,  P., 
1896,  159. 
estimation  of  (Umney),  A.,  ii,  283. 
estimation   of    nitrogen    in,    by   the 
absolute    method    (Dunstan    and 
Caer),  p.,  1896,  48. 
Np- Aconitine  and  its  salts  and  hydrolysis 
(FrEUND   and  ^lEDEttHOFHEIM),  A., 

i,  451. 
Aconitum    heterophyllum,    atisine,    the 
alkaloid     of,    and    aconitic    acid    in 
(Jowett),  T.,  1518;  P.,  1896,  158. 
Acraldehyde,  pi-eparation  of  (HoFaiANN 

Lecture),  T.,  697. 
Acridine,    formation    of    (Pictet   and 
Hubert),  A.,  i,  503. 
behaviour    in    sunlight    (Oundorff 
and  Cameron),  A.,  i,  176. 
AcryUiydrazone,  conversion  intopyrazo- 

line  (Curtius),  A.,  i,  339. 
Acrylic  acid,  preparation  of  (HofmanN 
Lecture),  T.,  697. 
action  of  hydrazine  on  (Curtius)  ,  A., 
i,  339. 
Actinolite  from  Ontario  (Hoffmann), 

A.,  ii,  257. 
Address,  congratulatorv,to  the  Institute 
of  France,  P.,  i895,  167  ;  reply 
thereto.  P.,  1895,  199. 
to  Lord  Kelvin,  P.,  1896,  121. 
to  Professor  Stannizzaro,  P.,  1896, 
120. 
of  condolence  on  the  death  of  Louis 

Pasteur,  P.,  1895,  197. 
presidential,  of  A.  W.   Vernon  Har- 
eourt,  T.,  563 ;  P.,  80. 
Adenine,  isolation  of,  from  tea  extract 
(Kruger),  a.,  i,  450. 
compound  -^f ,   with   theobromine    in 
tea  (Kruger),  A,  i,  450. 
Adipic  acid   from   methyltropinic   acid 
(Willstatter),  a.,  i,  267. 
crystallography   of    (Ciamician    and 
Silber),  a.,  i,  397. 
Adipinketone,     condensation     of,    with 
benzaldehyde  (Voklander  and  Ho- 
bohm),  a.,  i,  603. 
Adonitol,  compound   of,   with    acetone 

(Speier),  a.,  i,  77. 
^gyrite,  artificial  (Backstjiom),  A.,  ii, 

lis. 

yEschvnite  from  ISTorway  (Erdmann), 

A.,  'ii,  570. 
Afzelia   Cnanzensis,  the  yellow  dye  of 

(Kristelli),  a.,  ii,  208. 
Affinity      constant.       See     Electrolytic 

conductivity. 


Agaricacece,  amount  of  tannin  in  (N au- 

mann),  a.,  ii,  538. 
Agaricus  muscarins,  amanitin,  the  red 

pigment  of  (Griffiths),  A.,  i,  653. 
Air.     See  Atmospheric  air. 
Air-bladder  of  fishes,  presence  of  argon 
in    (SCHLOESiNG  and  Eichard),  A.,. 
ii,  436. 
Air-pump,  automatic  mercury  (Krafft 
and  Dyes),  A.,  ii,  89. 
modification   of    von    Babo's   water- 
mercury  (Pbecht),  a.,  ii,  415. 
new  form  of  mercury  (Wood),  A.,  ii,. 
516. 
Ajuga  rejytans,  dyes  of  (Weigert),  A.^ 

i,  388. 
a-Alanine   (a-aminopr  op  ionic   acid,  ac- 
tion of  sodium   hypochlorite  on  (db 
Coninck),  a,  i,  282. 
Albite   from   Burma    (Baueb),   A.,   ii,. 
311. 
from  Crete  (Viola),  A.,  ii,  433. 
from  France  (Fouque),  A.,  ii,  532. 
from    Maryland   (Hillebrand),    A., 

ii,  40. 
from  Russia  (Glinka),  A.,  ii,  567. 
Albumin,   presence  of   an,   in    diastase 
(Osborne),  A.,  i,  399. 
decomposition  products  of  (Hedin), 

A.,  i,  659. 
conversion  of,  into  peptones  (Schbot- 

ter),  a.,  i,  112. 
relation  of,  to  peptones  and  albumoses 

(Schrotter),  a.,  i,  515. 
influence  of,  on  initial  rate  of  osmosis 

(Lazarus-Barlow),  A.,  ii,  196. 
absorption  of,  in  the  small  intestine 

(Friedlander),  a.,  ii,  536. 
detection  of,  in  urine  (Jolles),  A.,  ii, 

344. 
estimation  of,  in   milk  (van  Slyke), 

A.,  ii,  132. 
estimation  of,  in  beer  wort  (SCH JEBN- 
ing).  A.,  ii,  631. 
Albumin,  active,  connection  of  proteo- 

somes  with  (Loew),  A.,  ii,  59. 
Albumin,  egg-,  demonstration  of   pre- 
sence   of    amido-groups    in   (Cur- 
tius), A.,  i,  337. 
reaction     of    and      constitution     of 

(Schiff),  A.,  i,  632. 
new  proteid  from  (Blum),  A.,  i,  659. 
Albumin,  serum-,  presence  of,  in  normal 
urine  (Morner),  A.,  ii,  120. 
as    a    nutrient    for   the   frog's  heart 
(White),  A.,  ii,  437. 
Albumin,    vegetable-,    constitution    of 
(Fleurent),  a.,  i,  112. 
decomposition  of,  in  Lvpinus  hifeus 

(Ziegenbein),  a.,  ii,  265. 
occurrence  of,  in  plants  in  spring  and 
autumn  (Daikuhara),  A.,  ii,  55. 
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Albuminates,   estimation   of,  in  cheese 

(Stutzeh),  a.,  ii,  684. 
Albumose,  presence  of.  in  urine  during 

fever  (Keehl  and  Matthes),  A., 

ii,  667. 
estimation  of,    in   cheese   (Stutzee), 

A.,  ii.  684. 
Alburaoi=e8,       acetyl       derivatives       of 

(Scheotter),  a.,  i,  515. 
absorption   of,    from    the   small    in- 
testine    (Friedlandee),     a.,     ii, 

536. 
precipitation    of,    by    zinc    sulphate 

(Bomee),  a.,  ii,  83. 
tests  for  (Scheottee),  A.,  i,  112. 
Alcaptonuria,  presence  of  homogentisic 
acid  in  (Likhatscheff),  A.,  ii,  492. 
Alcohol.     See  Ethylic  alcohol. 
Alcohol,    CgHigO,  from    reduction    of 

caniphorone  (Keep),  A.,  i,  448. 
CifHigO,     from     reduction     of     iso- 

phorone  (Keep),  A.,  i,  447. 
C'loHisO,  from   reduction  of  ketone, 

CioHigO  (Wallach),  a.,  i,  102. 
•CjoHooO,  product  of  hydrolysing  avooI 

fat     (Daemstaedtee     and     Lif- 

scHiJTz),  A.,  i,  198. 
'C,oH2„02,  from  oil  of  valerian  (Oli- 

viEEo),  A.,  i,  492. 
'CioH.,o04,   from    oxidation   of    A''^*)- 

menthene-l:2-diol  (Ginzberg),  A., 

i,  447. 
•CijHojO,  product  of  hydrolysing  wool 

fat    (Daemstaedtee      and     Lif- 

scni'Tz),  A.,  i,  198. 
■Cof.HggO,     in     oil     from     Opoponax 

(Baue),  a.,  i,  57. 
secondary,   CsHjs'OH,  dei-ived    from 

flihydro-ciy-campliolytamide 

(XoYEs),  A.,  i,  696. 
Alcoholic  hydrates,  probable  non-exist- 
ence of  (Baeendrecht),  a.,  i,  661. 
Alcohol-radicles,  nature  of  (Hofmann 

Lecture),  T.,  696. 
haloids  of,  use  of,  as  agents  of  substi- 
tution    (HOFMANN     LeCTUEE),    T., 

659. 
Alcohols,  colour  of,  compared  with  that 
of  water  (Spring),  A.,  i,  644. 
poisonous  effect  of,  on  algffi  and  in- 
fusoria (BoKORXY,,  A.,  ii,  669. 
Alcohols  of  the  terpene  series,  purifica- 
tion of  (TiEMANN  and  Keuger),  A., 
i,  382. 
extraction  of,  from  essential  oils  (Ual- 
ler),  a.,  i,  490. 
Alcohols,  nitro-,   formation   of,  by   the 
fiction     of    formaldehyde    on    nitro- 
])iir!iffin8  (Hexry),  A.,  i,  4, 
Alcoliols,   poljhydric,    compounds     of, 
with   formaldehyde    (Schulz    and 
ToLLEXS),  A.,  i,  115. 


Alcohols,  action  of  acetone  on  (Speiee), 

A.,  i,  77. 
Alcohols.     See  also  : — 

Acenaphthyleneglycol. 

M-Acetobutylic  alcohol. 

Amy  lie  alcohol. 

i?o-Amylic  alcohol. 

Anilinomethylbutylcarbinol. 

Anisic  alcohol. 

Benzhydrol. 

Benzylic  alcohol. 

Bidiphenylene-ethyleneglycol. 

Borneol. 

/«o- B  uty  lallylcarbinol . 

wo-Butylic  alcohol. 

Cardol. 

Catechol. 

Cholesterol. 

Citmamic  alcohol. 

Citronellol. 

Crotonylic  alcohol. 

Cuminic  alcohol. 

Diallylethylic  alcohol. 

Diallylisopropylic  alcohol. 

Dihydroxy butane,  tertiai-y. 

Dimethylethylcarbinol. 

2  :  5-Dimethylhexan-3-olone-4. 

Dimethylpropylcarbinol. 

Dimethyb'.vopi'opylcarbinol. 

Diphenyltetramethyleneglycol. 

Dipropylisopropylic  alcohol. 

Erythritol. 

Ethylic  alcohol. 

Geraniol  (lemonol) . 

Glycerol. 

Hexylallylcarbinol. 

Honialinalol. 

Hydrobenzoni. 

Iso-  Ily  drobenzoin . 

Ketone  alcohol,  CjoHigOj,  from  men- 
thene. 

Koprosterol. 

Lanolinic  alcohol. 

Licareol. 

Licarhodol. 

Linalol. 

A8(0)-Menthene-1  :  2-diol. 

Mentheneglycol. 

Methylallylliexenylcarbinol. 

Methyl-iso-butylcarbinol. 

Methylic  alcohol. 

Methylsalicylic  alcohol. 

;3-Methyltetramethyleneglycol. 

Nonylic  alcohol. 

Octylic  alcohol. 

Pcntaglycol. 

Phenyl  hydroxy  benzylcarbinol. 

Pinacone. 

Pinacone,    C18H34O0,    from   reduction 
of  ?>o-pharone. 

Pinacone,    CisIIaoO^,   from   reduction 
of  caniphorone. 
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Alcohols.     See  : — 
Pinolgiycol. 
Phloroglucinol. 
Propjlic  alcohols. 
Pulegol. 
Quercitol. 

2'-  Q  uinoly Iprop jlic  alcohol . 
Ehodinol. 
Sobreritrifcol. 
Sobrerol. 

Tetrahydrocarveol. 
Trihydroxymenthane. 
Trimethylenic  glycol. 
2:2:  4-Trimetliylpentane-l  :  3-diol. 
Triphenylcarbinol. 
Triphenyl vinyl  alcohol. 
Vinyle^cZopropaneglycol. 
Aldehyde.     See  Acetaldehyde. 
Aldehyde,    C13H14O,    formed    by    con- 
densation   of    cinnaraaldehyde    with 
methyl  ethyl  ketone  (Scholtz),  A.,  i, 
368. 
Aldehyde-ammonia,    action   of    nascent 
hydrogen    on    (Jean),    A.,    i,    77, 
78. 
reduction  of  (Teillat),  A.,  i,  407. 
Aldehyde-green  (Milleb  and  PloCHl), 
A.,  i,  217. 
composition  of  (Hofmann  Lecture), 
T.,  623. 
Aldehydes,  action  of   zinc  and  etliylic 
bromiwbutyrate        on        (Refoe- 
matsky),  a.,  i,  128. 
beliaviour    of,    with    hydrocotarnine 

(Liebermann),  a.,  i,  7  LI. 
poisonous    effect    of,    on    algae    and 
infusoria  (Bokokny),  A.,  ii,  669. 
Aldehydes,    aliphatic,    action    of   nitric 

acid  on  (Ponzio),  A.,  i,  461. 
Aldehydes  of  lemon-grass  oil  (Barbier 

and  Bouveault)  ,  A.,  i,  311,  345. 
Aldehydes.     See  also  : — 
Acetaldehyde. 
j>«ra- Acetaldehyde. 
Acraldehjde  (Acrolein). 
Apiolaldeliyde. 
Anisaldehyde. 
Benzaldehyde. 
Benzyloxybenzaldohyde. 
Benzoylvanillin. 
iso-Butylaldeliyde. 
Cinnamaldehyde. 
Citronellaldchyde. 
Crotonaldehyde. 
Cuminaldehyde. 
A*'  ^-Dihydrobenzaldehyde. 
2  :  4-Dimethoxybenzaldehyde. 
Dimethylbenzaldeliyde. 
Dimethylgentisaldehyde. 
Formaldehyde. 
para-'Formiildeh.yde. 


Aldehydes.     See  : — 

Formylphenylacetic  acid. 
Furfuraldeliyde. 
Grei'analdehyde. 

IIydroxy-5-methylfurfuraldehyde^ 
Licarhodaldehyde. 
Methylethylacetaldehyde. 
5-Methylfurfuraldehyde. 
Methylpropylbenzaldehyde. 
Methylsalicylaldehyde. 
Norpio  acid  aldehyde. 
Protocatechuic  aldehjde. 
Rhodinaldehyde. 
Salicylaldehyde. 
Santalal. 
Trianisaldehyde. 
Tribenzaldehyde, 
Tribenzoylvanillin. 
Tribenzyloxybenzaldehyde. 
Tricuraaldeliyde. 
Tridimetlaylgentistic  aldehyde. 
Trigentistic  aldehyde. 
Trimethylbenzaldehyde. 
2:2:  4-Trimethylpentan-3-olal-l. 
Trimethylvanillin. 
Tripiperonal. 
Tritolualdehyde. 
Trivanillin. 
iso-Valeraldehyde. 
Vanillinacetic  acid. 
Veratraldeh;yde. 
Aldehydoaldol  benzoate  (Freer),  A.,  i^ 

590l 
Aldehydocitrazinic  acid,  its  oxime  and. 
phenylhydrazine    derivative    (Sell), 
T.,  1449  ;  P.,  1896,  168. 
Aldol  benzoate  (Freer),  A.,  i,  590. 
Aldolanilide,  action  of  ammonium  sul- 
phide on  (v.  Miller  and  Plochl), 
A.,  i,  216. 
Algee,  mineral  food  of  (Molisch),  A., 
ii,  207. 
effect    of     chlorides,    bromides,    and 
fluorides  on  (VV^yplel),  A.,  ii,  266. 
poisonous  action  of  various  chemical 
substances  on   (Bokorxy),  A.,  ii, 
669. 
Alimentary   canal,   wandering    cells   of' 
the   (Hardy   and   Wesbbook),    A., 
ii,  42. 
Alizarin,  fomation  of,  from  anthracene 
(HoFMAXN  Lecture),  T.,  627. 
hydroxylation    of    (Wackeu),   A.,   i^ 

694. 
brom-,  formation  of  (Hofmann  Lec- 
ture), T.,  633. 
/3-nitro-,    preparation    of    (HOFMANW 
Lecture),  T.,  633. 
Alizarin-yellows,  A  and  C,  non-forma- 
tion of  acid  compounds  of  (Peekin),. 
T.,  1440  ;  P.,  1896,  167. 
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Alkachlorophyll.     See  Chlorophyll. 
Alkalinity,    estimation    of,   in    cyanide 

solutions  (Bettkl),  A.,  ii,  276. 
Alkaloid,  CfiHgNO,  from  Lupinus  alhus 

(SoLDAiNi),  A.,  i,  193. 
Alkaloids,   constitution    of    (Hofmann 
Lecture),  T.,  650,  651. 
preparation   of,  from   plant   extracts 

(Kippenbergeb),  a.,  ii,  681, 
acid   solutions  of,  action  of  light  on 
(Richardson    and    Foetey),   T., 
1349. 
effect   of,   on    germination    of    seeds 

(Mosso),  A.,  ii,  326. 
poisonous    effect    of,    on    algse    and 
infusoria  (Bokokny),  A.,  ii,  669. 
Alkaloids  from  Anhalonium    (Ewell), 
A.,  i,  710. 
Berberis  aquifoUum  (Pommeeehne), 

A.,  i,  67. 
Ciisparia     trifoliata     and     Galipea 

officinalis  (Beckuets),  A.,  i,  66. 
ipecacuanha  (Cbipps),  A.,  i,  395. 

estimation  of  (Cbipps),  A.,  ii,  284. 
black    Siberian    lupins,    amount    of 

(i^CHULZE),  A.,  ii,  211. 
opoponax  (Baur),  A.,  i,  58. 
Sophora  angustifolia   (Plugge),  A., 
i,  68. 
Alkaloids,  detection  of   (Formariek), 
A.,  ii,  401. 
titration    of,    with    iodine   (Kippen- 

berger),  a.,  ii,  282,  682. 
quantitative  separation  of   (Kippen- 
behger),  a.,  ii,  681. 
Alkaloids,      vegetable,      estimation      of    j 

(Kebler),  a.,  ii,  551. 
Alkaloids.     See  also  : — 
Aconine. 
;|/Aconine. 
Aconitine. 
»|/-Aconitine. 
Adenine. 
Anagyrine. 
Anhalonine. 
Anhalonidine. 
Apopilocarpine. 
Aristolochine. 
Asparagine. 
Atisine. 
Atropine. 
Atroscine. 
Baptitoxine. 
3ebirine. 
Benzoylpellotine . 
Berbamine. 
3erberine. 
Brucine. 
Caffeine. 
Canadine. 
<Jephaeline. 


Alkaloids.     See  : — 
Clielerythrine. 
Chelilysine. 
Ciucliona  alkaloids. 
Cinehonidine. 
a-Cocathyline. 
Cocaine. 
a-Cocaine. 
Conhydrine. 
Coniine. 
Conyrine. 
Creatinine. 
Cuskhygrine. 
Cusparine. 
Cytisine. 

Deoxy  cinehonidine. 
Deoxycinchonine. 
Deoxyeonchinine. 
Deoxyquininc. 
Di  hy  drogranatone . 
a-Ecgonine. 
Emetine. 

Eserine  (physostigmine). 
Gelsemiiiine. 
Granatanine. 
Granateniiie. 
Granatoliue. 
Granatonine. 
Harm^dine. 
Harmine. 

Homocinchonidine. 
Hydrastinine. 
Hydrocotarnine. 
Hyoscine. 
Lophophorine. 
Matrine. 
Meroqiunenine. 
Mezcaliue. 
Methylscopoline. 
Morphine. 
Narcotine. 
«*o-Narcotine. 
Nicotine, 
Norsparteine. 
Oxyacanthine. 
Oxygranatine. 
Papaverine. 
Paucine. 
Pellotine. 
Picro-j/c-aconitine. 
Pilocarpine. 
Piperidine. 
Piperine. 
Quinine. 
Scopolamine. 
Scopoligenine. 
Scopoline. 
Sparteine. 
Strychnine. 

Tetrahydrocinchonidine. 
Tetriihydroquinidine, 
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Alkaloids.     See : — 
Tetrahydroquinine. 
Theobromine. 
Tropeines. 
•»//-Tropigenine. 
v^-Tropine, 
Tropylscopoleine. 
Xanthines. 
Alkyl  groups  attached  to  nitrogen,  esti- 
mation of  (HERzia  and  Meyer),  A., 
i,  68. 
Alkylaeetoacetic  acids,  sodio-,  compara- 
tive ease  of  the  action  of  ethylic  salts 
of  o-bromo-fatty  acids  on  the  ethylic 
salts  of  (Bischoff),  A.,  i,  464. 
Alkyhnalonic  acids,  sodio-,  comparative 
ease  of  the  action  of  ethylic  salts  of 
o-bromo-fatty   acids  on    the    ethylic 
salts  of  (Bischoff),  A.,  i,  464. 
Allium  cepa,  occurrence  of  quercetin  in 
outer  skins  of  bulb  of  (Perkin  and 
Hummel),     T.,     1295;      P.,     1896, 
144. 
Alio-.     See  under  parent  substance. 
AUoisomerism    (Michael),  A.,  i,  130, 
682;  (Michael   and  Tissot),  A., 
i,  132. 
laws  of  (Michael),  A.,  i,  133,  134; 
(Liebermann),  a,,  i,  347. 
Allophanic  acid,  benzoyl  derivative    of 
(von    Pechmann    and    Vanino), 
A.,  i,  33. 
ethylic   salt    (Schiff),    A.,    i,    530; 

(Osteogovitch),  a.,  i,  530. 
thio-,  ethylic  salt,  probable  non-exist- 
ence   of    (Doran),   T.,   339,   344; 
P.,  1896,  75. 
Alloxan,       physiological       actio  a       of 

(LusiNi),  A.,  ii,  492. 
AUoxantin  from  decomposition  of  con- 
vicin  (Eitthausen),  A.,  i,  668. 
water   of    crystallisation     of    (RiTT- 

hattsen),  a.,  i,  416. 
physiological  action  of  (LusiNi),  A., 

i'i,  492. 
detection  of  (Ritthausen),  A,,  i,  416. 
Alloxuric     bases,     proportions     of,    in 
urine   during  nephritis    (Zijlzer), 
A.,  ii,  667. 
amounts    of,    in    urine    during    dis- 
ease    (Baginsky     and     Sommer- 
FELd),  a.,  ii,  491. 
separation      of     uric     acid     from 
(Kbugeu),  a.,  ii,  281. 
Alloys,  use  of  aluminium  in  preparing 
(Moissan),  a.,  ii,  601. 
thermo-electromotive  force  of 

(Dewab  and  Fleming),  A.,  ii,  4. 
behaviour  of,  on  solidification  (G  AU- 
tier),  a.,  ii,  602. 
Allylacetic  acid,   action  of  sodium  hy- 
droxide on  (Spexzer),  a.,  i,  128. 


Allylacctoacetic  acid,  ethylic  salt,  rate  of 

formation  of  (Bischoff),  A.,  i,  85. 
l-Allyl-5-aIlylirnido-2-dithiourazole, 
(Freund    and    Heilbrctn),    A.,     i, 
416. 
AUvlbenzene,  magnetic  rotatorv  power, 
&c.,    of    (Pkukix),    T.,    1084,    1126, 
1143,  1149,  1224,  1246. 
w-Allylbutylene-\|(-tliiocarbamide       and 

its  picrate  (Luchmann),  A.,  i,  546. 
Allyl-jP-dinitrodiazoamidobenzene 

(Meldola    and    Streatfeildj,    P., 
1896,  51. 
Allyldithiourazole  (Fkeund  and  Heil- 
bbun).  a.,  i,  415. 
action    of     hydrogen     peroxide      on 
(Fkeund   and  Heilbrun),   A.,   i, 
415,  416. 
Allylene     {meth if  1  acetylene,  propinene), 
preparation    of    (Keiser),    A.,    i, 
457. 
ay-dihromo-  (Lespieau),  A.,  i,  332. 
1:2:  3-^/'ibromo-,    action   of  potash 
on  (Lespieau),  A.,i,  332. 
Ally  lie   alcohol,   preparation   and   pro- 
perties   of  (HoFMANN   Lecture), 
T.,697. 
bromide,   preparation  of    (Hofmann 

Lecture),  T.,  697. 
chloride,  preparation    of   (Hofmann 

Lecture),  T.,  697. 
iodide,    preparation    of     (Hofmann 

Lecture),  T.,  697. 
sulphide,  preparation  of  (Hofmann 
Lecture),  T.,  697. 
AUyluialonic  acid,  action  of  sodium  hy- 
droxide on  (Spenzer),  a.,  i,  127, 
128. 
ethylic   salt,    rate    of    formation   of 
(Bischoff),  A.,  i,  85. 
hydrolysis  of  (Hjelt),  A.,  i,  205. 
action  of     ethylenic    bromide    on 
(Bischoff),  A.,  i,  129. 
AUylmalonic  acid,    sodio-,  ethylic  salt, 
action    of     ethylic    a-bromobutymte, 
a-bromJ*obutyrate,        a-bromopropio- 
nate,       and      a-bromi*o  valerate      on 
(Bischoff),  A.,  i,  467. 
AUylpropanetricarboxylic   acid,   ethylic 
salt,  velocity  of  hydrolysis  (Hjelt), 
A.,  i,  600. 
AUylsuccinimide,  velocity  of  decomposi- 
tion    of,      by     hydrochloric     acid 
(Miolati),  a.,  ii,  242. 
Ally Ithiocar bam ide,  action  of   solution 
of   mercui'ic    iodide    in    potassium 
iodide  on  (Foerster),  A.,  i,  414. 
halogen  derivatives,  action  of  reduc- 
ing    and    oxidising     agents     on 
(Gadamer),  a.,  i,  415. 
dibromide  and  its  salts   (G-adamer), 
A.,  i,  414. 
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AUylthioearbamide,  action  of  methylic 
iodide  on  (G-adamer),  A.,  i,  415. 
bromochloride     (GtADAMEr),     A.,    i, 

414. 
dichloride  and  salts  (GtAdamer),  A., 

i,  415. 
cliloriodide  and  salts  (Gadamer),  A., 

i,  414. 
diiodide  and  salts  (GtAdamer),  A.,  i, 

414. 
compounds   of,   with  inorganic    salts 

(GtAdamer),  A.,  i,  140. 
compounds   of,    with    silver    nitrate, 
action    of  picric   acid   on    (Q-ada- 
3i:er),  a.,  i,  140. 
combination  of,  with  trimethylamine 
(Gadamer),  a,,  i,  141. 
Allvlthiocarbaraide,  bromo-,  formula  of 

(Gadamer),  A.,  i,  415. 
Alljlthiocarbimide,  synthesis   of  (HoF- 
MANN  Lecture),  T.,  697. 
action   of  bromine   on  (Dixon),  T., 

17. 
action  of  iodine  and  iodine  monobro- 
mide  on  (Dixon),  T.,  26. 
Allylthiocarbimide,     a-chlor-     and     a- 
brom-,  action  of  ammonia  on  (Dixon), 
T.,  25. 
Allvlthiourea,   action    of    bromine    on 
'  (Dixon),  T.,  18,  19 ;  P.,  1895,  215. 
action  of  iodine  on   (Dixon),  T.,  25; 
P.,  1895,  216. 
Allyltoluidine,    preparation    of     (Hof- 

MA.XN  Lecture),  T.,  604. 
Almandine      from      Sydney,      N.S.W. 

(Smith),  A.,  ii,  38. 
Almond,  proteids  of  tlie  (Osborne  and 

tiAMPBELL),  A.,  i,  715. 
Aloes,      detection     of,      in      mixtures 

(Kremel),  a.,  ii,  401. 
Aloin,  detection  of  (Formanek),  A.,  ii, 

401. 
Alphol.     See  Salicylic  acid,  a-naphthylic 

salt  of. 
Alum,  influence  of  pressure  on  the  solu- 
bility in  water  of  (von  Stackel- 
berg),  a.,  ii,  638. 
effect   of,  in  wine   (Sestini),  A.,  ii, 

342. 
estimation  of,    in  wines   (Georges), 
A.,  ii,  451. 
Aluminium,   electrolytic   deposition    of 
(Warren),  A.,  ii,  423. 
solution  and  diffusion  in  mercury  of 
(Humphreys),  T.,  1679  ;  P.,  1896, 
220. 
action  of  dilute  ammonia  on  (Gottig), 

A.,  ii,  524. 
action   of  mercury   salts   on    (Rich- 
ards), A.,  ii,  650. 
action  of  oxalic  acid  on  (Rosenheim), 
A.,  i,  278,  348. 


Aluminium,  action  on  solutions  of  salts- 
(Kippenebrger),  a.,  ii,  522. 

action  of  water  and  other  liquids  on 
(Donath),  A.,  ii,  563. 

presence  of  sodium  in  (Moissan),  A.,, 
ii,  301. 
Aluminium-alloys,  preparation  of  (Mois- 
san), A.,   'ii,  602;  (Combes),  A.,. 
ii,  603. 

action  of  water  on  (Moissan),  A  ,  ii, 
301. 

with  nickel,  manganese,  and  chromium 
(Combrs),  a.,  ii,  60 i. 

with  tin,  silver,  and  antimony 
(Gautier),  a.,  ii,  602. 

with  vanadium  (Moissan),  A.,  ii,. 
609. 

analysis  of  (Moissan),  A.,  ii,  338. 
A^luminium    chloride,    compounds     of,. 
with     ammonia     (Stillman     and 
Yoder),  a.,  ii,  301. 

hydroxide,  elect rocliemioal  prepara- 
tion of  (LoRENz),  A.,  ii,  647. 

oxide  {alumina)  in   glass  (Appert), 
A.,  ii,  423. 
influence    of,   on  the   reversion  of 
superphosphate  (Smetham),  A., 
ii,  364. 

potassium  phosphates  from  Alg-^ria 
(Carnot),  a.,  ii,  34. 

phosphates  from  Algeria  and  Franc© 
(Carnot),  A.,  ii,  529. 

tliio pyrophosphate  (B'errand),  A.,ii,. 
473. 

thiophosphite  (Ferrand),  A.,  ii,. 
418. 

sodium  silicate,  an  artificial  (Frie- 
del),  a.,  ii,  482. 

ferrous  sulphate,  occurrence  of,  oa 
bricks  exposed  to  sulphurous  an- 
hydride (Paterson),  T.,  66;  P.,. 
1895,  203. 

sulphide,  effect  of  high  temperature 
on  (Mourlot),  a.,  ii,  603. 

telluride  (Whitehead),  A.,  ii,  164. 
Aluminium,  analysis  of  (Moissan;,  A.,. 
ii,  338. 

estimation  of,  by  alkalis  volumetri- 
cally  (Ruoss),  A.,  ii,  500. 

estimation  of  iron,  carbon,  silicon,  and 
sodium  in  (Moissan),  A.,  ii,  339. 

separation  of,  qualitatively,  from  iron, 
nickel,  cobalt,  chi'omium,  man- 
ganese, and  zinc  (Hare),  A.,  ii,  127. 

separation  of  chromium  from  (Jan- 
NASCH  and  von   Cloedt),  A.,   ii,. 
222. 
Amalgams,   properties   of  metals  sepa- 
rated from  their  (Guntz),  A.,  ii,  421. 
Amandin,  a  proteid  present  in  almond 

and    peach     kernel     (Osborne    and 

Campbell),  A.,  i,  715. 
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Amanita  muscaria,   amanitin,  the   red 

pigment  of  (Gkiffiths),  A.,  i,  653. 
Amanitin  (Gtriffiths),  A.,  i,  653. 
Amaranth,  red  dye  of  (Weigeet),  A., 

i,  388. 
Amber  from  Servia  (Losanitsch),  A., 

ii,  252. 
Amber.     See  also  Burmite. 
Amides,  classification  of  (Laciimann), 

A.,  i,  601. 
general   method   for   preparation    of 

(Colson),  a.,  i,  282. 
preparation    from  nit  riles  by  hydro- 
gen peroxide  (Deinert),  A.,  i,  149. 
action    of     bromine    on    (Hofmann 

Lecture),  T.,  719. 
formation  of,  in  plants  (Treub),  A., 

ii,  328. 
in   nodules,   amount   of   nitrogen   as 

(Stoklasa),  a.,  ii,  205. 
jLmid(!s,    thio-,    preparation    of    (Hof- 

MANN  Lecture),  T.,  710. 
Amides.     See  also  : — 
Acetamide,  cyano-. 
Acetamidobenzenylazoximethenyl. 
^-Acetamido-At-methylthiazole-o- 

carboxylamide. 
Acetamidophenol,  2  :  4-bromonitro-. 
Acetamidothymol. 
Acetanilide. 

-o-Acetanisoilamide,  jo-nitro-. 
Acctethylanilamide. 
Acetobenzamide. 
Acetobenzanilide. 
Aeetodiphenylamide. 
Acetoguaiacolamide,  nitro-. 
Acetomethylcarbamide. 
Acetonylcarbamide. 
Aceto-xylidide. 
-Acetyllactylacetamide. 
Amidoformic  acid,  methylamides  of. 
Amygdalylamidophenetoil. 
»-Allylbutylene-v//-thiocarbamide. 
Allylthiocai'bamide. 
Allylthiourea. 
Anthrap  urpuram  ide. 
Asparagine. 
Aspartamide. 

Azimidouramidobenzoic  acid. 
Azodiisobutyramide. 
Benzamide. 

Benzamidoacetamidothymol. 
Eenzamidobenzoylthymol. 
j?-Benzamido8ulphonamide. 
Benzamidothymol. 
Benzanilide. 
Benzenesnlphonaiuide. 
Benzene-o-sulphonamide,  p-bromo- 

cyano-. 
Benzenesulplionanilide. 
Benzenesulphonphenylliydroxyl- 

amide. 

TOL.    LXX.   ii. 


Amides.     See  : — 

Benzenesulphonylhydroxylamide. 

Benzenesulphotoluidide. 

Benzenylamidoxime. 

Benzethylamide. 

Benzethyleneamide. 

Benzobut>  lamide. 

Benzochloro-xyleneamides. 

Benzodichloranilide. 

Benzodiethylthiourea. 

Benzoformanilide. 

Benzoform-o-toluidide. 

Benzoic  acid,  nitromethylamides  of. 

Benzoraethy  lamid  e. 

Benzo-m-toluamide. 

Benzoveratrylaraide. 

Benzo-Hi-xylylenediamide. 

Benzoylbenzamide,  m-nitro-. 

Benzylidenedicarbamide. 

Benzyl-osulphamidobenzoic  acid. 

Butyramide. 

aJ-  iso-B  utyro-a-naphthylthiocarb- 

amide. 
a  J- i'yo-B  utyrophenylthiocarbamide. 
rti-t.90-Butyrotolylthiocarbamide8. 
aJ-?>o-Butyrotolylureas. 
^m//*-7r-Camphanic  acid. 
Camphenesulphonamides,  cliloro-. 
Camphoramic  acid. 
Camphoronimamide. 
Carbamide. 
Carbonyldicarbamide. 
Cinchomeramide. 
Crotonamide. 
t'so-Crotonamide. 
Cymenensulphonamide. 
Diacetamidothymol. 
Diacetodimethylanilinediamide. 
wj-Diacetophenylenediamide. 
Diacetyldilactamide. 
Diallylacetamide. 
Dibenzamide. 

iw-Dibenzamido-^-xylidene. 
Diethoxyphenylmalonamide. 
Diethoxyphenyloxamide. 
Diethylcyanacetamide. 
Dihippenylcarbamide. 
Dihydro-c/.9-campholytamide. 
Dihydrohippuroflavin. 
Dihydroxyphenylmalonamide. 
Dihydroxyphenyloxamide. 
Dimethoxyphenylmalonamide. 
Dimethoxyphenyloxamide. 
Dimethylcyanacetamide. 
Dimethylmalonamide. 
iJiuiethyhnalonic  acid,  methylamides 

of. 
Dimethyloxamide. 
D  ipheny  Icarbamide. 
Dipropylcyanaoctamide. 
Ditolylcarbamides. 
Ethoxyphenyloxamide. 

55 
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Amides.     See  : — 
Ethjlbenzamide. 
Elhyl-z.^o-formanilide. 
Ethyloxamide. 
Ethylsulphonie    acid,    methylamides 

of. 
j9-Ethyltoluenesulphonainide. 
Formamide. 
Formanilide. 
Eormobenzanilide. 
Formobenzo-f»-toluidide. 
Eormocarbamide. 
Hemipinamic  acid. 
Heptoic  acid,  metliylamides  of. 
Hexahydro-^-xylanilamide. 
Hydrazodicarbonamide. 
Hydra  zodicarbothioallylamide. 
3-Hydroxyc^c?oliexane-l-carboxyl- 

amide. 
Hydroxymethyldihydropyridonedi- 

carboxylamide. 
Mandelamide. 
Malonainide. 
Methylamidoformamide. 
Methylbenzamide. 
Methylbenzylbenzamide. 
Methyl-i>o-butylcarbamide. 
Methyl-^-camphoramide. 
Methyldihydrofurfumndicai'boxyl- 

araic  acid,  ethylic  salt  of. 
j8-Methylethylene-.|'-thiocarbamide. 
w-Methy  lethylene-i/>-thiourea . 
/t-Metbylimidazolylphenyltliiourea. 
)u-Methylimidazolyl-o-tolylthioiirea. 
Methylpropylcarbamide. 
fi-Methylthiazole-o-carboxylamide. 
l-Naphtbalenesulphonamide. 
a-Naphthoylbenzamide. 
o-Naplitbyl-o-acetamidobenzylacet- 

amide. 
/3-Naphtbylazocarboxylamide. 
/B-Napbtliylopianamide. 
Oxamide. 

w-Palmito-J^-phenylbenzyltbiourea. 
a-Palmito-Z'-phenylbenzylurea, 
w-Palmito-t'-phenylmetbyltbiourea. 
o)8-Palmitophenylthiocarbamide. 
Palmitotbiocarbamide. 
aJ-Palmitotolylthiocarbamides. 
o-Phenoxybutyramide. 
a-Phenoxybutyrothiamide. 
Plienylacetamide. 
••^-Phenylacetaraide. 
w-Phenylaceto-j/-phenylbenzylthio- 

urea. 
Pbenylacetopbenylfchiocarbamide. 
ai-Plienylaceto-o-tolyltbiocarbamide. 
a5-Pbenylaceto-j9-toly]thiocarbamide. 
PJienylallylthiocarbamide. 
Phenylazocarboxylamide. 
Phenylbenzylbydroxyethylamine. 
w-Phenylbutylene--.//-thiocarbainide. 


Amides.     See  : — 

jo-Pbenylenecarbaraide. 
Phenyk>ocrotyl  (?)  -thiocarbaraide. 
*-Phenyl-7-etboxybutylthiocarb- 

amide. 
Phenylglycollaraide. 
Phenylhydrazidoacetamide. 
Phenylinetbyl/soainylcarbamide. 
Phenylmethj-b'-yoamylthiocarb- 

amide. 
Phenylmethylwobutylcarbamide. 
Ph  euy  Ime  thy  lisob  utylthiocarb- 

amide. 
Phenylmetbylpropylcarbamide. 
Phenylmethylpropyltbiocarbamide. 
Plienylsulphonic  acid,  methylamides: 

of. 
Picric  acid,  methylamides  of. 
*  Pinacolylthiocarbamide. 
Piperazine-1  :  4-dicarboxylamide. 
Propionamide. 

M-Propiono-r-phenylbenzylthiourea. 
w-Propiono-i^-phenylmethylthiourea.. 
ai-Propiono  ph  enylthiocarbamide. 
«J-Propionotolylthiocarbamides. 
Propylene-i|/-thiocarbamide. 
Pulegenamide. 
Pyrotartaric  acid,  amide  of. 
Quininamide. 
2'-Q,uinolylacrylamide. 
2'-Q,uinolylpropionamide. 
Salicylamide. 
Stearamide. 

«i-Stearo-a-naphtliylthiocarbamide, 
Stearo-a-naplithylurea. 
»-Stearo-i'-phenylbenzylthiourea. 
a-Stearo-Sphenylbenzylurea. 
ai-Stearo-o-tolylthioearbamide. 
Stearo-o-tolylurea. 
aJ-Stearo-m-xylylthiocarbamide. 
«i-Stearo-w-xylylurea. 
Succinamide. 

Succinic  acid,  methylamides  of. 
Succinic  anhydride,  o-carboxyplienyl- 

amide  of. 
Succinic  anhydride,  jS-najDhthylamide 

of. 
Sulphamidobenzamide. 
Sulphuric  acid,  methylamides  of. 
Tartronamide. 
Tetramethyloxamide. 
Tetramethylsuccinamide. 
Uramidodibenzoic  acids. 
Toluenesulphonamide. 
Tribenzeuesulphonhydroxylamide. 
Trimethylaceticacid,  methylamide  of. 
Trimethylallylthiocarbamide. 
Tritoluenesulphonamide. 
Yaleranilide. 

Xylenesulphonamide,  chloro-. 
Amidines,     discovery     of     (Hop3IANN 
Lectuke),  T.,  704. 
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Amido.     See  Amino. 
Amine    C8Hi5*NH2,    from    diliydro-e/*- 
campholytamide     (Notes),   A.,   i, 
696. 
CgHiiBi^NO,  obtained  by  action    of 
ammonia     on     dibromo-»//-eumenol 
bromide  (Auwers  and  Hop),  A., 
i,  422. 
CioHiy'NHo,  from  reduction  of  oxime 


of    ketone     CioHjoO ;    its 


hydro- 
(Wal- 


chloride    and     carbamide 
lach),  a.,  i,  102. 

Ci4Hj4Br2N20o,  obtained  in  the  pre- 
paration of  ;?-brom-o-anisidine 
(Meldola,  Woolcott,  and 
Wkay),  T.,  1329. 

C14H23NH2,  from  oxime  of  ketone 
C14H22O;  its  hydrochloride,  platino- 
chloride,  nitrate  (Wallach),  A., 
i,  572. 

Ci8H23Br2N02,  derived  from  the 
dimethylanihne  derivative  of 
dibromo  -  4/  -  cumenol  bromide 

(Auwers    and     Sentee),    A.,    i, 
424. 

C3BH27N5,  obtained  in  the  oxidation 

of    phenyl-o-phenylenediamine  (O. 

EiscHER    and    Dischikger),    A., 

i,  539. 

Amines,    C22H20N2O,    isomeric,    formed 

by    action     of    alcoholic     potassium 

cyanide    on     benzylidene-p-toluidine 

(Miller  and  Plochl),  A.,  i,  609. 
Amines,    action  of  bromine  on    (HoF- 
MAHH  Lecture),  T.,  720. 

action  of  carbon  bisulphide  on  (HoE- 
MANN  Lecture),  T.,  663. 

separation  of   (Hoemann  Lecture), 
T.,  662. 
Amines,  aromatic,  action  of  phosphorous 

oxychloride  on  (MiCHAELis  and  Sil- 

bersteix),  a,,  i,  344. 
Amines,  fatty,  action  of  arsenious  chlor- 
ide on  (Michaelis  and  Luxem- 
bourg), A.,  i.,  343. 

action  of  boron  chloride  on  (Michae- 
lis    and     Luxembourg),   A.,    i, 
343,  344. 
.  action  of  phosphorous  chloride,  oxy- 
chloride,     and     thiochloride      on 
(Michaelis    and   Luxembourg), 
A.,  i,  343. 
■s.  action    of  silicon    chloride   on    (Mi- 
chaelis  and    Luxembourg),  A., 
i,  343. 
Amines,  secondary  and  tertiary,  prepara- 
tion of  (HoFMANN  Lecture),  T., 
655. 

partial  oxidation  of  (de  Haas),  A.,  i, 
122. 
Amines.     See  also : — 

Allyltoluidine. 


Amines.     See  : — 

Amylamine. 

i-so-Amylamine. 

Anilaminobenzenylphenylimidine. 

Aniline. 

o-Anisidine. 

^-Anisidine. 

Arabinosamine. 

Azotrinaphthyldiamine. 

Benzene-4-azo-2-aininophenol,     m-nu 
tro-. 

Benzenesulphonobenzylhydroxyl- 
amine. 

Benzidine. 

Benzophenylethylenediamine. 

Benzophenylpropylenediamine. 

Benzylamine. 

Benzylaminophenetoil. 

Benzylaniline. 

Benzylbromethylamine. 

Benzyldibromodiethylamine. 

Benzyldihydroxydiethylamine. 

Benzyldimethylamine. 

Benzylhydroxyethylamine. 

Benzylideneaminoplienylimido-iS-bu- 
tyric  acid. 

Benzylideneaminothymol. 

Benzylideneaniline. 

Benzylidene-1  :  2-naphthylenedia- 
mine. 

Benzylidene-o-phenylenediamine. 

Benzylphenylhydroxyethylamine. 

Benzylvinylamine. 

Bishydroxytetrahydronaphthylamine. 

Butylamine. 

*50-Butylamine. 

Catechol,  5-nitro-3-amino-. 

a-Crotylamine. 

i«o-Crotylamine. 

.//-Cumenol  bromide,  dibrorao-,methyl- 
amine,     ethylamine,    diethylamine, 
^-naphthylamine,  methylaniline,  di- 
ethylaniline,  derivatives  of. 
Cumylidene-^-aminothymoI. 
Decylamine. 
Decylenediamine. 
Debydrothiotoluidine. 
Diallylethylamine. 
Diamylamine. 
Dibenzylamine. 
DibenzylidenediamijiopentametliyL 

enetetramine. 
Dibenzylidene-o-phenylenediamine. 
Di-i*o- butylamine. 
Dicinnamylidenediaminopenta- 

methylenetetramine. 
Diethylamine. 

Diethylaminohexahydrotoluic  acid. 
2  :  3-I)iethylaniinohydroxytetra- 

hy  d  ron  aphthale  ne . 
Diethylaminophenonaphthoxazime. 
Diethylaminophenonaphthoxazone. 
55—2 
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Amines.     See  :-— 

^w-Dietliylaminoplieiiylic  salts. 

ea:o-Diethy]amino-o-toluic  acid. 

Dietliylaniline. 

Diethylenetriamine. 

Dietliyldietliylenediaraine. 

Diethyiethylened'amine. 

Di-o-hydroxybenzylidenediamino- 

pentamethyleneteti-amine. 
Diuiethy  lamina. 
Dimethylaminobenzenyldimethylimi- 

dine. 
Dimethylaminobenzenyl-)8-naplithyl- 

imidine. 
Dimethylaminodiphenazone. 
2  :  3-Dim6tliylaminohydroxytetra- 

hydronaphtbalene. 
Dimethylaminopbenonaphthoxazime. 
Dimethylaminopbenonaphthoxazone. 
Dimetbylaminophenylio  salts. 
Dimethylaniline. 
Dimethylnaplitbylamines. 
Dimethylnitramine. 
T)imetbyl-p-pbenylenediamine. 
Dimethyltoluidines. 
Dimethyl-3  :  4-tolylenediamine. 
Di-/3-naphtliylamine. 
Di-Tw-nitrobenzylidenediaminopenta- 

metliylenetetramine. 
Dipbenylamine. 
Diphenyldietliylenediamine. 
Diphenyldisulpbonedimetbyl-jw- 

phenylenediamine. 
2    :    5-Dipbenyldi8ulphone-|>-phenyl- 

enediamine. 
Dipbenyletliylenediamine. 
Dipbenylformamidine. 

Diplienylsulphone-o-aminophenol. 
Dipropylamine. 
y-Ethoxybutylamine. 
/)-Etboxyphenyl.5.chloro-w.tolyl- 

amine. 
jp-Etboxyplienyl-w.ethoxy-2?-phenyl- 

enediamine. 
j3-Etboxypbenyl-o-tolylamine. 
jt).Etlioxyphenyltolylenediamines. 

Ethoxytolylphenylenediamines. 

Etboxytolyltolylenediamines. 

Ethylamine. 

Etbylaniline. 

Galactoseamine. 

Guanidine. 

cyc/o-  Heptenamine. 

Heptylamine. 

Hexadecylamine. 

Hexamethylenediamine. 

Hexametliylenetetramine. 

/S-wo-Hexylamine. 

Hippuro-jt?-toluylenediamine. 

Hydroxydipheny  lathy  lamine. 

Hydroxy -/J- <'«o-hexy  lamina. 

Hydroxyethoxymethylquinoline. 


Amines.     See : — 

HydroxynapMhylbydroxyplienyl. 

amine. 
Hydroxyphenylamine. 
2  :  3-Hyclroxytetrahydronaplithyl- 

amine. 
Maltose-amine. 
Mentliylamine. 
Mesidine. 
Methyl  am  in  a. 
Methyl- t>o-amylamine. 
Methylaniline. 
Methylbenzylamine. 
Methylbutylamine. 
Methyl-?.9o-buty  lamine, 
Mathylbutylnitramine. 
Methyldietlienyltatraminobenzene. 
Mathyldiethylamine. 
Methyldiphenylamine. 
)8-Methylhydroxylamine. 
Methylnitvamine. 
Methy  Inoropiananilidic  acid . 
Metbylnoropianic  acid  tetrahydro- 

quinoline. 
Methylnoropian-o-naphthalidic  acid. 
Methy lnoropian-/3-naphthalidic  acid. 
Methylnoropian-jj-toluidic  acid. 
Methy  Iphenylaminobenzenylmethyl- 

imidine. 
Methylpropylamine. 
Methylpropylaniline. 
)8-Methyltetramethylenediamine. 
Methyl-^-toluidine. 
o)8-  Naphthobenzaldehy  dine. 
a-Naphthylamine. 
)3-Naphthylamina. 

2  :  l-Niiphthylaminesulphonic  acid. 
j8-Naphthylaminobenzenylmethyl- 

iniidine. 
o-Naphthyl-o-aminobenzylamine. 
)8-Naphthyl-o-aminobenzy  lamine. 
o-Naphtbyldipropylamine. 
Naphthylenediamine. 
1  :  3-Naphthylenediamine. 
)8- Naphthylm  ethylaminobenzeny  1- 

methylimidine. 
Bis-^-nitrodiazobenzenepentamethyl- 

anetetramine. 
Nony lamine  (Enny lamine). 
Opiananthranilic  acid. 
Opianic  acid,  ;8.naphthylamine. 
Plaanetidina. 

Phenol,  2:4:  6-bromonitramino-. 
PhenylaminobenzanylaniHmidina. 
Phanylaminobenzenylmethylimidine. 
Phenylchloramine. 
Phenyldimethylamine. 
Phenylenediamines. 
Plienylane-ethylenediamine. 
Phenyl-6-ethoxy-l  :  3  :  4-tolylenedi- 
amine. 
Phenylathylenediamine. 
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Amines.     See  : — 

Phenylglyoxylethoxybenzylamine. 

Phenylglyoxylmetlioxybenzylamine. 

i8-Phenylhy  droxy  lamine. 

Phenylic  ether,  diamino-, 

Phenylmetbylpropylamine. 

Phenyl-o-phenylenediamine. 

PhenylfcolyJainine. 

Phtlialaldeliydeinethylaniline. 

Phthalaldehyde-a-naphthylaraic  acid. 

Phthalaldeliyde-;8-naphtliylamic  acid. 

Plithalaldeliyde-2>-toluidinic  acid. 

Phtlialaldeliydic-o-naphthylamine. 

Phtlialaldehydic-)8-naphtliylaiiiine. 

Phtluilaldeljydicpiperidine. 

Phthalaldehydictetrahydro-^50•quino- 

line. 
Plitlialaldeliydic-79-toluidine. 
Piperonylarninoacetoiie. 
Piperouylbenzylamine. 
Propylamine. 
Pulegoneamine. 
Sorbose-amine. 
Suceinylacetoxylamine. 
Tetretbylaminodiphenoxazimium 

chloride  and  iodide. 
Tetraethyldiamino-ti-azonaphthalene. 
Tetrahydrocarvylamine. 
Tetrahydro-o-naphthylamine. 
Tetrahydro-)3-iiaphthylamine. 
Tetramethylaminodiphenoxazimium 

chloride  and  iodide. 
Tetramethyldiamino-a-azonaphthal- 

ene. 
Tolidine. 
Toluidines. 

Tolylethoxy-o-phenylenediamines. 
o-Tolyl-6-ethoxy-l  :  3  :  4-tolylenedi- 

amine. 
w-Tolyl-6-ethoxy-l  :  3  :  4-tolylenedi- 

amine. 
jt?-Tolyl-6-ethoxy-l  :  3  :  4-tolylenedi- 

amine. 
Tolylmethylnitramine. 
Triethylchrysaniline. 
Triethyldiethylenetriamine. 
Triethylenetriamine. 
Triethyltriethylenetriamine. 
Trimethylamine. 
Trimethylchrysaniline. 
Trimethylenephenylenediamine. 
Tripropylamine. 
i^o-Undecylamiue  (wo-Hondecyl- 

amine). 
Veratrylamine. 
Vinylamine. 
1:3:  4Xylidine. 
«i-Xylylene-2  :  5-diaraine. 
Xylose-amine. 
Amines.     See  also  Bases, 
j^mino-acid,    CioHjgNOs,   from    cyano- 


lauronic     acid,     and      its     platino- 

chloride     (Hoogewerff     and    tan 

DoEp),  A.,  i,  314. 
Aminoazo  -  compounds,      velocity     of 

change      of      diazoamino-compounds 

into      (GoLDSCHMiDT     and     Kein- 

DEEs),  A.,  ii,  556. 
Amino-compounds,  poisonous  effect  of, 
on  alga)  and  infusoria  (Bokobny), 
A.,  ii,  669. 

detection  of  (Dbagexdoeff),  A.,  ii, 
280. 
Amino-derivatives.     See  also  : — 

Acetic  acid  (under  Q-lycocine). 

Acetylpheniraeisatin. 

Azobenzene. 

Azonaphthalene. 

Azoxybenzene. 

Benzaldehyde. 

Benzaldehydephenylhydrazone. 

Benzaldehydine. 

Benzaldoxime. 

Benzanilide. 

Benzenesulphonic  acid. 

Benzenylamidoxime. 

Benzenylazoxime-ethenyl. 

B  enzethy  lamide. 

Benzethyleneamide. 

Benzhydrazide. 

Benzhydrol. 

Benzoic  acid. 

Benzoindicarboxylic  acid. 

Benzomethy  lamide. 

Benzophenone. 

Benzoylazoimide. 

j3-Benzoylbenzoic  acid. 

Benzoylhydrazines. 

Benzylamine. 

Benzylanisidine. 

Benzylchloraniline. 

Benzylic  methylic  sulphide. 

Benzyl-p-phenetidine. 

Benzyltoluidines. 

Butyric  acid. 

Camphor. 

Carbazole. 

Carbostyril. 

Carboxyamidobenzoic  acid. 

Carvacrol. 

Catechol. 

Cymidine. 

Dibenzyltetrazole. 

Dihydroxydibenzoyldihydropyrazine. 

Dihydroxynaphthalene. 

Dimethylamine. 

Dimethylaniline. 

Dimethyltolylenodiamine. 

Diphenyl. 

Diphenylamine. 

Diphenylpropionic  acid. 

Durene. 
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Atnino-derivatives.     See  : — 
Formic  acid. 
Guanidine. 

Hexaliydroplienylaminoacetic  acid. 
c«,s-Hexaliydro-^-toluic  acid. 
ct/clo-Hexane. 
4-IIydroxybenzoic  acid. 
Hydroxydiphenylamine. 
Hydroxynaplithalenssulpbonic  acids. 
Hydroxynaplithoic  acid. 
Hydroxy  ph  enaziiie . 
Hydroxy  quinoline. 
Indole-  2'-carboxylic  acid. 
Menthol. 
Menthone. 

Methanedisnlplionic  acid. 
jt?-Methoxydiphenylamine. 
Methoxyphenazine. 
3-Methoxyquinoline. 
Methylaniline,  nitro-. 
Methylbenzylamine. 
Methylbenzylbenzaniide. 
Methyletbenylplienylene-amidine. 
3-Metbylindazole. 
3-Metbyl-5-/*o-propylbenzene. 
Metbyltbiazolecarboxylic  acid. 
Naphtliaquinoneoxime. 
.?y>«-Naphtbazine. 
Naplitboie  acid. 
Naphtliol. 

Naphtholsulphonic  acid. 
Naphthylbenzylhydrazine. 
Octoic  acid. 
Orcinol. 
Oxalic  acid. 

Pentamethylenetetramine. 
Penthiazoline. 
Phenol. 

Phenolphthalein. 
Phenoxazonecarboxylic  acid. 
jo-Phenoxybenzoic  acid. 
Phenyl  ^-tolyl  ketone. 
Phenylxylyl  ketones. 
Phenylazimidobenzene. 
Phenjlaminoazimidobenzene. 
Phenylbenzoic  acid. 
Phenylbenzylhydrazine. 
Phenylbenzylidenehydrazone. 
Phenylcinnamic  acid. 
Phenylcrotonic  acid. 
5-Phenyl-2 :  6-dibenzyl-^w-diazine. 
Phenylic  ether. 
Phenylimido-^-butyric  acid. 
Phenylinduline. 
Phenylmercaptan. 
a  -  Ph  eny  Ipy  ridine. 
^-Tolyl-o-phenylenediamine. 
Phenyltolylsulphone. 
Propionic  acid  (under  a- Alanine). 
Quinoline. 
Tetramethyldiphenyl. 


Amino-derivatives.     See  : — 
Tetrazole. 
Thymol. 
Toluene. 

Tri-methylenetriamine. 
2:2:  6-Trimethylpiperidine. 
Uracyl  hydrosulphide. 
Uramidobenzoic  acid. 
Xylyleneeojodiamine. 
Amino-group,  influence  on  the  strength 
of  acids  of  the  (Sakubai),  T.,  1659; 
P.,  1896,  181. 
Ammonia  in  bituminous  mineral  waters 

(Pabmentier),  A.,  ii,  195. 
formation  of,  by  electrolysis  of  nitric 

acid  (Ihle),  A.,  ii,  464. 
electrolytic  conductivity  of  solutions 
>     of  (KoNOWALOFF),  A.,  ii,  351. 
solubility  of,  in  water  (Konowaloff), 

A.,  ii,'351. 
action  of   iodine   on   (Ciiattaway), 

T.,  1577  ;  P.,  1896,  173. 
lecture  experiment  showing  tlie  com- 

bustion  of   oxygen  in  (Ossipoff), 

A.,  ii,  356. 
complex  compounds  of,  with  metals, 

constitution  of  (Kuenakoff),  A., 

ii,  170. 
compounds  of,  with  the  chlorides  of 

iron  (Miller),  A.,  ii,  26. 
influence   of    acids    on    excretion   of 

(DuNLOP),  A.,  ii,  484. 
excretion  of,  in  disease  (Hallebvor- 

dkn),  a.,  ii,  379;  (Rumpf),  A.,  ii, 

379,  618. 
estimation    of,    in    cyanide   working 

solutions  (Bettel),  A.,  ii,  277. 
estimation  of,  in  tobacco  (KissLiNa), 

A.,  ii,  4€1;  (Vedbodi),  A.,  ii,  630. 
Ammoniacal  nitrogen  in  minerals  (Ebd- 

mann),  a.,  ii,  570. 
Ammoniacum,    composition    of    (Luz), 

A.,  i,  249. 
Ammonium  compounds,  constitution  of 

(IIofmann  Lectube),  T.,  667. 
Ammonium  salts,  action  of,  on  coagula- 
tion of  milk  and  blood  (Ruiger), 

A.,  ii,  49. 
amalgam  (Pboude  and  Wood),   P., 

1895,  236. 
antimoniomalate     (Henderson    and 

Barr),  T.,  1452 ;  P.,  1896,  168. 
antimoniomucate     (Henderson    and 

Barr),  T.,  1453;  P.,  1896,  168. 
monothioarsenate    (Weinland     and 

Rumpf),  A.,  ii,  473. 
bromide,  thermochemical  data  of  the 

compound  of  mercuric  cyanide  and 

(Varet),  a.,  ii,  88. 
cuprous  bromide  (Wells  and  HuEL- 

burt),  a.,  ii,  107. 
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Ammonmm    carbonate,    formation    of, 
from  urea  in  fermentation  of  uric 
acid  (Gkeaed),  A.,  ii,  668. 
chromous  carbonate  (Baugic),  A.,  ii, 

426. 

chloride,  apparatus  for  demonstrating 

the    volumetric    composition    oi 

(Caenegie  and  Wales),  A.,  ii, 

558. 

freezing  points  of  dilute  solutions 

of  (LooMis),  A.,  ii,  352. 
influence  of  pressure  on  the  solu- 
bility in  water  of  (von  Stackel- 
beeg),  a.,  ii,  638. 
action  of  magnesium  on  solutions 
of  (VlTALl),  A.,  ii,  419. 
cuprous  chlorides  (Wells  and  Huel- 

buet),  a,,  ii,  107. 
iodide,  thermochemical  data   of   the 
action    of     mercuric     cyanide    on 
(Vaeet),  a.,  ii,  148. 
•cuprous  iodide  (Wells  and  Huel- 

buet),  a.,  ii,  107. 
molybdate,  modified  solution  of  (Wix- 

ton),  a.,  ii,  622. 
iodomolybdate    (Cheetien),    A.,    ii, 

651. 
perthiomolybdate  (Hofmann),  A.,  ii, 

476. 
nitrate,    thermal   expansion  of   solu- 
tions  of    (de   Lannoy),   a.,   ii, 
233. 
freezing  points  of  dilute  solutions 
of  (LooMis),  A.,  ii,  352. 
sulphide,    exclusion    of,    from    quali- 
tative  analysis    (Taeugi),    A.,    ii, 
391. 
sulphate,  thermal  expansion  of  solu- 
tions   of    (de     Lannoy),    A.,    ii, 
233. 
phosphate,   suitability   of,    for  nitri- 
fication (Maecille),  a.,  ii,  669. 
effect  of,  on  germination  (Claude L 

and  Ceochetelle),  A.,  ii,  442. 
commercial,  estimation  of  water  in 
(Hughes),  A.,  ii,  70. 
A-anadium  alum  (Piccini),  A.,  ii,  304. 
imidosulphonates     (Divees     and 
Haqa),  T.,  1621 ;  P.,  1896,  179. 
barium     imidosulphonates     (Divers 

and  Haga),  T.,  J  622. 
mercury    imidosulphonate     (Divees 

and  Haga),  T.,  1629. 
fluoroxypertitauate  (PiCCiNi),  A.,  ii, 

178. 
sodium,  and  potassium  paratungstates 

(Hallopean),  a.,  ii,  652. 
^irconodecatungstate     (Hallopean), 

A.,  ii,  607. 
<-itrate    solution,    estimation   of   neu- 
ti'ality  in  (Loed),  A,,  ii,  623. 


Ammonium  cyanide,  action  of  formal- 
dehyde on  (CuETius),  A.,  i,  337. 

thiocyanate,  electrical  conductivity  of 
solutions   in   acetone  of    (Lasz- 
czYNSKi),  A.,  ii,  555. 
electrolysis  of  a  solution  in  acetone 
of  (Laszczynski),  a.,  ii,  556. 

cobaltioxalate  (Soeenson),  A  ,  i,  204, 
205. 
Ammonium,  estimation  of,  volumetric- 
ally  (de  Koninck),  a.,  li,  77. 
Ammoresinotannol  in  ammoniacum,  and 

acetyl   and    benzoyl     derivatives    of 

(Luz),  a.,  i,  249. 
Ampelocissus,    constituents   of    sap    of 

(Hkbeet),  a.,  ii,  494. 
Amphibole.     See  Hornblende. 
Amphibolite  from  N.S.W.,  alteration  to 

serpentine  (Jaquet),  A.,  ii,  534. 
Amygdalin,    decomposition    of,   in   the 
living     body      (Gteeaed),    A.,    ii, 
570. 

detection    of    (Foemanek),    A.,    ii, 
401. 
Amygdalyl-4-amidophenetoil     and     its 

acetyl  derivative  (Wexghoffee),  A., 

i,  360. 
Amylene    {methylethylethi/lene),  action 

of  acetic  chloride  on  (Kondakoff), 

A.,  i,  462. 
Amylene  {trimeihylethylene)^  Action  of 
acetic   chloride  on   (Kondakoff), 
A.,  i,  462. 

bromo-  (Ipatieff),  A.,  i,  401. 
Amylenic  a7-dibi*omide,  action  of  sodio- 

acetylacetone     on      (Barbiee      and 

Bouveault),  a.,  i,  637,  638. 
/*o-Amylenic  a7-dibromide  (Ipatieff;  , 

A.,  i,  330. 
i-so- Amylenic  /?y-dibromide,  constitution 

of  (Ipatieff),  A.,  i,  401. 
Amylacetic  acid,  amy  lie   salt,  rotatory 

power  of  (GrUYE   and  Goudet),  A., 

ii,  134. 
wo-Amylacetoacetic   acid,    ethylic    salt, 

rate  of  formation  of  (Bischoff),  A., 

i,  85. 
^er^.-Ani}  lacetoacetic  acid,  ethylic  salt, 

rate  of  formation  of  (Bischoff),  A., 

i,  85. 
i'so- Amy lacetylacetone,  action  of  sodium 

hydroxide  on   (Baebier   and  Bou- 
veault), A.,  i,  638. 
Amylamine  amidosulplionate  (Paal  and 

Janicke),  a.,  i,  235. 
t«o-Amylamine,    action   of    carbon    bi- 
sulphide on  (Poxzio),  A.,  i,  636. 
Amylamines  (Beeg),  A.,  i,  8. 
wo-Amylcarbamine,       preparation       ot 

(HoFXiANN  Leciure),  T.,  709. 
3'-Amyl-2'-hexylquinoline        (Niemen- 
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TOwsKi    and  Orzechowski),  A.,  i, 
188. 
3'-Amyl-2'-hexjlqiunoline-l-carboxjlic 
acid   and    its     liydrocliloride     (Nie- 
MENTowsKi  and  Okzechowski),  a., 
i,  188. 
Auiylic    alcoliol,    action    of    light    on 
(RiCHABDSOx     and     Foetey),     T., 
1349  ;  P.,  1896,  164. 
i*o-Amylic  alcohol,  heat  of  evaporation 
of   (Beckmaxn,   FrcHS,  and  Geen- 
haedt),  A.,  ii,  237. 
^er^.-Anivlic     alcohol    {dimeihyleiliijl- 
carhinoX),   heat  of   evaporation   of 
(Beckmaxn,   Fuchs,   and   Gken- 
habdt),  a.,  ii,  237. 
action    of    bromine    on    (Ipatieff), 
A.,  i,  401. 
Amylic  aromatic  ethers,  rotatory  power 
of,  compared  with  annlic  ethers  of 
the    fatty    series    (Welt),   A.,   i, 
333. 
phenylic  ether  (Welt),  A.,  i,  333. 
nitrite,  action  of  sodium    phenoxide 
on  (Michael),  A.,  i,  594. 
Amylmalonic  acid,  amylic  salt,  ro'atory 
power   of  (GuTE  and  Goudet),  A., 
ii,  135. 
i«o- Amylmalonic  acid,  ethylic  salt,  rate 
of  formation  of  (Bischoff),  A.,  i, 
85. 
action     of    ethylenic    bromide    on 
(Bischoff),  A.,  i,  129. 
150-Amylmalonic  acid,  sodio-etliylic  salt, 
action  of  ethylic  a-broniopropionate, 
o-bromobutyrate,    o-bronu'.yobutyi'ate, 
and  o-brom/*ovalerate on  (Bischoff), 
A.,  i,  467. 
/eri-Amylmalonic  acid,  ethylic  salt,  rate 
of  formation   of    (Bischoff),   A.,  i, 
85. 
|3-wo-Amylnaphthalene    (Hookee),   T., 

1356,  1358. 
Amyl-a-\//-nitrole.    See  Pentane,  /3-nitro- 

/3-nitroso-. 
if*o- Amy  1-v^-nitrole.     See    a*-Dimethyl- 
prop3'lpsendonitrole. 
See  /»o-Pentane,  ^-nitro-jS-nitroso-. 
Amylodextrin.     See  Dextrin. 
Amyloxamic    acid,    amvlamine     salt 

(Bekg),  a.,  i,  8. 
Amylpropyl--4'-nitrole.         See    Octane, 

j8-nitro-^-nitroso-. 
Amylsulphaniic  acid,  amylamine  salt  of 

(Paal  and  Jaxicke),  A.,  i,  235. 
Anajmia,  experimental,  in  dogs  (Stock- 
man), A.,  ii,  263. 
alterations  in  the   blood  in  (Moeac- 
zeneska),  a.,  ii,  618. 
Ana?sthetics  as  a  cause  of  acetonuria 
(Abeam),  A.,  ii,  264. 


Anagyrine    and  its  auriehloride  (Pae» 

THEiL  and  Spasski),  A.,  i,  657. 
Anagyris  foetida,    alkaloids   of    (Pak- 

THEiL  and  Spasski),  A.,  i,  657. 
Analcite  from  Dresden  (ZsciiAu),  A., 
ii,  189. 
dehydration  of,  absorption  of  ammonia 
by  (Fkiedel),  A.,  ii,  481,  482. 
Anajitychia,    occui*rence     of    atranoric 
acid  in  different  species  of  (Zopf),  A.,. 
i,  103. 
Andalusite   from   Bodenmais,   Bavaria 
(Weinschexk),  a.,  ii,  310. 
from     Bohemia     (Katzee),    A.,    ii,. 

187. 
or  dumortierite,from  Argentina  (Jax- 

xasch),  a.,  ii,  568. 
action  of  boric  and  hydrofluoric  acids 
on  (Jannasch),  A.',  ii,  576. 
Andesine    from    France    and    Sardinia 

(Fovquk),  a.,  ii,  532. 
Andesite,    olivine,  from    New   Zealand 

(Speight),  A.,  ii,  192. 
Andradite  from  Algeria  (Gentil),  A.,. 
ii,  115. 
from    Canada    (Hoffmann),  A.,  ii, 

257. 
titaniferous.   from    Ontario    (Adams 
and  Hakkington),  A.,  ii,  374. 
Andropogon    Schoenanthus,  composition 
of  oil  of   (Berth AM  and   Gilde- 
meisteh),  a.,  i,  381. 
nardvs,  composition  of  oil  of  (Ber- 
tram and  Gildemeister),  A.,  i, 
381. 
Anemonin,  properties  of  metliylie  and' 

ethylic  salts  of  (Meyer),  A., i,  623. 
o-Anethoil  (Moureu),  A.,  i,  647. 
w-Anethoil  (Moureu),  A.,  i,  647. 
^-Anethoil,  preparation  of,  from  oil  of 
aniseed  (  Bouch  ardat  and  Tardy),. 
A.,  i,  380,  448. 
magnetic     rotatory    power,    &c.,    of 

(Perkin),  T.,  1148,  1226,  1247. 
action    of    bromine    on    (Hell    and' 

GiJNTHERT),  A.,  i,  20. 
dibromide   and   its  bromo-derivativCy 
bromoketones  from   (Hell),  A.,  i, 
170. 
brom-,  dibromide,  action   of   aniline- 
on   (Hell  and  Guntheet),  A.,. 
i,  20. 
action   of  alcohol   on    (Hell   and) 
Gt;NTHEET),  A.,  i,  20. 
^-Anethoil,  f^ibrom-,  dibromide  (Hell. 
and  GiJNTHERT),  A.,  i,  21. 
aniline  derivati\e   of   (Hell   and 

GiJNTHERT),  A.,  i,  21. 
ketone  from,  and  its  ammonia  deri- 
vative (Hell   and   Guntheet)^ 
A.,  i,  21. 
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**o-Anethoil,    brom-,    and    its    ketone 

oxidation  product  (Hell  and  GtAAb), 

A.,  i,  293. 
Angelica  oil,  products  of  distillation  of 

(CiAMiciAX  and  Silber),  A.,  i,  595. 
Anglesite,    containing    cerussite,    from 

Broken    Hill,   N.S.W.    (Ha3imond), 

A.,  ii,  256. 
Anhalonium    LewinU,     alkaloids    of 

(Lewin),  a.,  i,  190;  (Heffteb),  A., 

i,  267;   (Ewell),  A.,  i,  710. 
Anhalonium  Joitrdanianum,  alkaloid  of 

(Lewin),  A.,  i,  194. 
Anhalonidine,  properties  of  (Hefftee), 

A.,  i,  267.  . 

Anhalonine  and  its  salts,  properties  of 

(Lewin),  A.,  i,  194. 
Anhydrides,  action  of  hydrogen  fluor- 
ide on  (Colson),  a.,  i,  346, 
Anliydrides.     See  also  : — 

Acetonylsuccinic  acid,  anhydride  of. 

TT-Acetoxycamphoric  anhydride. 

Acetoxymaleic  anhydride. 

)3-Acetylglutaric  anhydride. 

Acid,  CisHooOg,  anhydride  of. 

Acids,  C6H10O4  and   CjHioOj,  anhy- 
drides of. 

Anhydrocamphoic  acid. 

Benzoic  anhydride. 

Benzoylphthalic  anhydride. 

f^c7o-Butane-l :  3-dioxalylic       anhy- 
dride. 

ei.s-7r-Camphanic  acid. 

^raw^-TT-Camphanic  acid. 

Camphopyric  anhydride. 

Camphorenic  anhydride. 

Camphoric  anhydride. 

ci*-Camphotricarboxylic  acid. 

ifrajis-Camphotricarboxylic  acid . 

Citradibroraopyrotartaric  anhydride. 

Citric- di-;3-naplithalide. 

aa^-Diethylglutaric  acid. 

Diliydroxymaleic  anhydride. 

Dimethylfumaric  anhydride. 

oo'-Dimethylglutaric  acid,  anhydride 
of. 

a/3-Dimethylglutaric  anhydride. 

Dimetliylmaleic  anhydride. 

Dimethylsuccinic  anhydrides. 

Diisopropylsuccinic  anhydride. 

Ethoxymaleic  anhydride. 

a-Ethylglutaric  acid  anhydride. 

3-riuoresceincarboxylic  anhydride. 

Glutaric  anhydride. 

Lactide. 

Maleic  anhydride. 

a-Methylglutaric  acid,  anhydride  of. 

Methyl/sopropylsuccinic  anhydride. 

Pinolegiycol. 

Phthalic  anhydride. 

Propionic  anhydride. 


Anhydrides.     See  : — 

Propionylglycollic  oxime  anhydride. 
iyo-Propylglutaric  anhydride. 
Pyrotartaric  anhydride. 
Pyruvic-)3-naphthil. 
Succinic  anhydride. 
Tetramethylsuccinic  anhydride. 
aao'-Trimethylglutaric  acid,  anhydride 

of. 
/•so- Valeric  anhydride. 
Anhydrite,   artificial   (Beauns),  A.,    ii^ 

111. 
Anhydroacetonebenzil.    See    Diplienyl- 

hydroxyc?/e/opentanone. 
Anhydroacetonebenzilcarboxylic      acid. 
See  Diplienylhrdroxycy/c/opcnta- 
nonecarboxylic  acid. 
Anhydroacetonedibenzil,     reduction    of 

(Japp  and  Lani)Ee),T.,  745. 
Anhydrocamphoic    acid    (Maesh    and 

Gardner),  T.,  76  ;  P.,  1895,  206. 
Anhydrocaraplioronic      acid      (Bhedt,. 

Arntz,  and  Helle),  A.,  i,  653. 
Anhydrodi-o-aminobenzophenone 

(Sondheimee),  a.,  i,  505. 
Anhydrodibenzylacetoacetic  acid,  ethylic- 
salt  of  (Japp  and  Landee),  T.,  737  ? 
P.,  1896, 146. 
AnhydrodiliTdroxyhydrolapachol,    syn- 
thesis of  (Hooker),  T.,  1370,  1378. 
Anhydroenneaheptitol  (Apel  and  ToL- 
lens).  A.,  i,  115. 
diformal   (Apel   and   Witt),   A.,   i^ 
405. 
Anhydroformyl-«i-nitro-o-aminobenz- 

liydrazide  (Keatz),  A.,  i,  366. 
Anhydroglycopyrogallol  (Feiedlandeb 
and  Rudt),  A.,  i,  607. 
isatin  derivative  of,  and  its  triacetate 
(Feiedlandee  and  Rudt),  A.,  i, 
607. 
Anhy droglycoresorcinol  (  Feiedlandee 

and  RiJDT),  A.,  i,  607. 
Anhydrotetronic     acid     (Wolff    and 

Schwabe),  A.,  i,  524. 
Anilaminobenzenylphenylimidine  :      its 
hydrochloride      and     picrate     (yoif 
Pechmann),  a.,  i,  32.    • 
Aniline,  discovery  of  (Hofmann  Lec- 
tuee),  T.,  597. 
prepanition  of  (Hofmann  Lecttjee), 

T.,  642. 
composition  of  (Hofmann  Lectuee)^ 

T.,  641. 
magnetic    rotatory     power,    &c.,    of 
(Peekin),   T.,    1064,    1098,  1155, 
1207,  1244. 
action  of  cyanic  acid   on  (Hofmann 

Lectuee),  T.,  648. 
action   of    cvauogen    on    (HoFMANN 
Lectuee)',  T.,  590,  649. 
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Aniline,  action  of  cyanogen  haloids  on 
(HoFMAXN  Lectuhe),  T.,  590. 
action  of  cyanogen  chloride  on  (Hof- 

MANN  Lectube),  T.,  649,  650. 
action  of,  on  mercurous  iodide  (Fean- 

901s),  A.,  i,  22. 
action  of  phosgene  gas  on  (Hofmann 

Lecture),  T.,  649. 
<;hlorination  of  (Hofma^'n  Lecture), 

T.,  64'!. 
double  compounds  of,  with  metallic 
salts  (Schroder  van  der  Kolk), 
A.,  ii,  578. 
estimation    of   water   in    (Dobriner 

and  ScHRANz),  A.,  ii,  403. 
estimation  of,  in  toluidine  (Dobriner 
and  ScHRANz),  A.,  ii,  402. 
Aniline   and  its    salts,  constitution    of 
(HoFMANN  Lecture),  T.,  655. 
compounds  of  pho^phoric  acid  with 

(HoFMANN  Lecture).  T.,  590. 
hydrochloride,      magnetic      rotatory 
power,  &c.,  of  (Perkin),  T.,  1111, 
1159,  1218,  1235,  1246. 
Aniline,  substitution  products  of,  con- 
stitution of  (HoFMANx  Lecture), 
T.,  661. 
substitution  of  chlorine  and  bromine 
in  (HoF.MANN  Lecture),  T.,  645. 
Aniline,    bromo -derivatives    of,     basic 
character  of  (Hofmann  Lecture), 
T.,  646. 
^-brom-,  action   of  ethylic    bromide 

on  (Hofmanx  Lecture),  T.,  661. 
2:4: 5-irihrom-,    salts   of   (Jackson 

and  Gallivax),  A.,  i,  353. 
2:4:  6-^ribrom-,  reduction  of  (Jack- 
son and  Calvert),  A.,  i,  538. 
4  :  3-bromonitro-,  and  its  salts 

(Wheeler),  A,  i,  23. 
•6  :  3-bromonitro-,  and  its   salts   and 
acetyl  derivative  (Wheeler),   A., 
i,  156. 
»i-chlor,  preparation  of  (Lob),  A.,  i, 
605. 
magnetic    rotatory   power,  &c.,    of 
(Perkin),  T.,  1106,  1131,  1205, 
1244.' 
p-ch\or-,   preparation  of    (Hofmann 
Lecture),  T.,  645 ;  (Lob),  A.,  i, 
605. 
magnetic    rotatory  power,   &c.,    of 
(Perkin),  T.,  1106,   1131,  1205, 
1244. 
action  of  ethylic  bromide  on  (Hof- 
mann Lecture),  T.,  661. 
di-chloY-,  preparation   of    (Hofmann 

Lecture),  T.,  645. 
o-j)-dich\or-,  preparation  of   (Chat- 
TAWAY  and  Evans),  T,,  850;  P., 
1896,  98. 


Aniline,      2:4:  6-f;'<'chlor-,     prepara- 
tion of  (Hofmann  Lecture),  T., 
644. 
^-iodo-,    pi'eparation    of    (Hofmann 

Lecture),  T.,  649. 
w-uitro-,   preparation   of  (Hofmann 
Lecture),  T.,  646,  647. 
alkaline   reduction    of     (Meldola 
and  Andrews),  T.,  7  ;  P.,  1895, 
214. 
action  of  ethylic  bromide  on  (Hof- 
mann Lecture),  T.,  661. 
^-nitro-,    electrolytic     reduction     of 
(Notes  and  Dobrance),  A.,  i,  22. 
2  :  4-f/mitro-  (Cuetius),  A.,  i,  339. 

Aniline-black,   action    of    sunlight    on 

(Oolobin),  a.,  i,  (549. 
Xniline-blue.     See  Triphenylrosaniline. 
Aniline  derivative   of  bromo-\f/-cumenol 

and  salts  (A.UWERS  and  Marwedel), 

A.,  i,  150. 
Aniline-purple.     See  Mauve. 
Aniline-o-sulphonic  acid  (Kreis),  A.,  i, 
48. 

^-brom-  (Kreis),  A.,  i,  48. 
Aniline-m-sulphonic  acid  (Kreis),  A.,  i, 
48. 

jt?-brom-  (Kreis),  A.,  i,  48. 
Anilinoacetylazoimide,  nitroso-  (Raden- 

hausen),  a.,  i,  138. 
Anilinoaposafranine       (Fischer      and 
Hepp),  a.,  i,  323. 

preparation  of  (O.  Fischer  and  Dis- 
chinger),  a.,  i,  539. 

carbonate  (Kehrmann  and  Hertz), 
A.,  i,  510. 
Anilinoaposafranone,  formation  of,  from 

aposafranone   (Fischer  and  Hepp), 

A.,  i,  51. 
Anilinobenzenylanilimidine  :  its  hydro- 
chloride   and    picrate     (vON    Pech- 

mann),  a.,  i,  32. 
Anilinobenzenylmethylimidine  :   its  pi- 
crate    and    iiydriodide    (voN    Pech- 

mann),  a.,  i,  31. 
/3- Anilinocrotonic  acid,  amino-,  ethylic 

salt  of  (Hinsberg  and  Koller),  A., 

i,  537. 
4  -  Anilino  -  3  :  5-dinitrobenzoic     acid 

(Jackson  and  Ittner),  A.,  i,  214. 
4-Anilino-3  :  5-dinitrotoluene  (Jackson 

and  Ittner),  A.,  i,  214. 
AnilinoDiethylbutylcarbinol  (Lipp),  A., 

i,  317. 
j3-Ani]ino-a-methylbutyrolactone 

(Wolff),  A.,  i,  87. 
3   :  1-Anilinonaphthol    (Friedlander 

and  RiIdt),  A.,  i,  569. 
Anilinophenylaposafranine       (Fischer 

and  Hepp),  A.,  i,  323. 
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jS-Anilinopropionic  acid,  ethylic  salt  of 
(Harries  and  Loth),  A.,  i,  321. 
nitroso-,  ethylic  salt  of  (Harries  and 
Loth),  A.,  i,  321. 
Anilinosafranines.     See  Indviliiies. 
Anilinosafranol   and   its   hydrochloride 

(Fischer  and  Hepp),  A.,  i,  325. 
Anilinotoluquinone     (Jacobson, 

Fertsch,    Marsden,   and  Schkol- 
nik),  a.,  i,  24. 
Anilocyanie     acid.       See    Phenylcarbi- 

mide. 
Aniiuritonic  acid.  See  Methylquinoline- 

carboxylic  acid. 
Animal  system,  decomposition  of  amyg- 

dalin  in  (Gterard),  A.,  ii,  570. 
Animals,    behaviour     of     pentoses     in 
(Goetze     and     Pfeipfer),     A.,    ii, 
443. 
Anisaldehyde,  from  oil  of  aniseed  (Bou- 
chard at  and  Tardy),  A.,  i,  380, 
448. 
preparation  of    (Bouveault),  A.,  i, 

649. 
magnetic  rotatory  power,  &c.,  of  (Per- 

KiN),  T.,  1128,  1136,  1200,  1242. 
f^mitro-  (Worner),  A.,  i,  227. 
w-nitro-  (Worxer),  A.,  i,  227. 
Anisaldehydehydrazone    (Bouveatjlt), 

A.,  i,  650. 
AnisA'^Maldoxime,  Telocity  of  formation 
of  the  a«i^i-modification  from  (Ley), 
A.,  ii,  243. 
acetate,  velocity  of  formation  of  nitrile 
and  acetic  acid  from  (Ley),  A.,  ii, 
243. 
Aniseed,  oil   of,  composition  of  (Bou- 
chardat    and    Tardy),    A.,   i,  380, 
448. 
Anisic  acetone,  from  oil  of  anise  (Bou- 

chardat  and  Tardy),  A.,  i,  448. 
Anisic  acid,  from  oil  of  aniseed  (Bou- 
chard at  and  Tardy),  A,,  i,  380, 
448. 
magnetic  rotatory  power,  &c.,  of  the 
ethylic  salt  of  (Perkin),  T.,  1128, 
1136,  1160,  1176,  1231. 
behaviour  towards  phenylic  isocyanate 
of  (Haller),  a.,  i,  32. 
Anisic  alcohol,  magnetic  rotatory  power 
and  relative  density  of  (Perkin),  T., 
1123,  1136,  1199,  1242. 
Anisic   camphor,   from   oil   of    aniseed 
(BouCHARDAT    and    Tardy),    A.,    i, 
380. 
<>-Anisidine,   magnetic   rotate i*y  power, 
&c.,  of  (Perkin),  T.,  1131,  1211, 
1245. 
jD-brom-    (Meldola,  Woolcott,  and 

Wray),  T.,  1329. 
2  :  4-bromonitro-  (Meldola,  Wool- 


cott, and  Wray),  T.,  1327 ;   P., 
1896,  164. 
o-Anisidine,  j9-nitro-,  and  its  acetyl  deri- 
vative (Meldola,  Woolcott,  and 
Wray),  T.,  1329;  P.,  1896,  164. 

5-nitro-,  and  its  acetyl  derivative 
(Meldola,  Woolcott.  and 
Wray),  T.,  1330  ;  P.,  1896, 164. 
^-Anisidine,  magnetic  rotatory  power, 
&G.,  of  (Perkin),  T.,  1131,  1211, 
1245. 

o-iod-,  and  its  platinochloride,  pi- 
crate,  and  acetyl  derivative  (Re- 
verdin),  a.,  i,  475. 

p  -  Anisidinethiocarbamide,  o  -  iod- 
(Reverdin),  a.,  i,  475. 
Anisoil  (phenyl  methyl  oxide) ,  magnetic 
rotatory  j)ower,  &c.,  of  (Perkin), 
T.,  1080,  1081,  1090,  1127,  1186, 
1240. 

melting  point  of  (v.  Schneider),  A., 
ii,  290. 

action  of  etliyloxalic  chloride  on 
(Bouveault),  a.,  i,  616. 

condensation  of,  with  phthalic  an- 
hydride (Grande),  A.,  i,  563. 

2:4-  f^ibrom-,  preparation  of 
(HiRTz),  A.,  i,  532. 

bromo-^w-iodo-  (Hirtz),  A,,  i,  532. 

2  : 4-bromiodo-  (Hirtz),  A.,  i,  532. 

4  :  2-bromiodo-  (Hirtz),  A.,  i,  532. 

4-bromo-2-nitro-  (Meldola,  Wool- 
cott, and  Wray),  T.,  1329. 

2  :  4-<^ibromonitro-  (Hirtz),  A.,  i, 
532. 

chlorobromo-m-iodo-  (Hirtz),  A.,  i, 
532. 

o-iodo-  (Reverdin),  A.,  i,  475. 

m-iodo-,  preparation  of  (Hirtz),  A., 
i,  532. 

jp-iodo-  (Reverdin),  A.,  i,  475. 

substance  obtained  in  the  nitration 
of  (Reverdin),  A.,  i,  475. 

2  :  4-<^uodo-  (Reverdin),  A.,  i,  475. 

o-iodo-ja-nitro-  (Reverdin),  A.,i,475. 

^-iodo-o-nitro-  (Reverdin),  A.,  i, 
475. 

2  :  4-rt!mitro-,  preparation  of   (Mel- 
dola, Woolcott,  and  Wray),  T., 
1330. 
Anisoldisulphonic   acid,  preparation  of 

(Hofmann  Lecture),  T.,  697. 
Anisoilphthaloylic  acid  (GtRANDE),  A.,  i, 

563. 
Anisoylcarboxjlic   acid   and  its  ethylic 

salt  (Bouveault),  A.,  i,  616. 
Anisoylglyoxylic  acid  hydrazone  (Bou- 
veault), A.,  i,  650. 
Anisuric  acid,  heat   of   combustion   of 

(Stohmann    and   Schmidt),   A.,   ii, 

466. 
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Anisyl  ethjl  ketone  and  its  oxime  and 
semicarbazone  (Wallach  and  Pond), 
A.,  i,  95. 
Anisjleaniphor,       crystallograplij      of 

(Minguin),  a.,  i,  694. 
3'-^.Anisjldiliydro-;8-phenot.riazine  and 
its  salts  (BusCH  andHARTMANN),  A., 
i,  160. 
3'-o-Anisyltetraliydroquinazoline 

(Busch),  a.,  i,  507. 
Annual     General     Meeting,    T.,    563; 

P.,  1896,  80. 
Anorthite  from  Etna  (Fouque),  A.,  ii, 
532. 
from  Kaymond,  Me.  (Melville),  A., 
ii,  38. 
Anorthoelase  from  the  Azores,  Sardinia, 
and  France  (Fouquk),  A.,  ii,  532. 
from  Montana  (Wolff  and    Takb), 
A.,  ii,  37. 
Anthracene,    discovery    of    (Hofmann 
Lectube),  T.,  598. 
fluorescence  of  gaseous  (Wiedemann 

and  Schmidt),  A.,  ii,  86. 
distillation  of  (Hofmann  Lecture), 

T.,  630. 
behaviour  of,  in  sunlight  (Oendobff 

and  Camekon),  A.,  i,  176. 
analysis  of  (Bassett),  A.,  ii,  580. 
Anthracene,      brom-,     preparation     of 
(Hofmann  Lecture),  T.,  601 ;  P., 
1893,  138. 
dihrom-   (Hofmann    Lecture),  T., 

633. 
ehlor-,    preparation    of     (Hofmann 
Lecture),  T.,  601 ;  P.,  1893,  138. 
dichlor-,  action  of  sulphuric  acid  on 
(Hofmann  Lecture),  T.,  631. 
Anthracenedisulphonic    acid,    dichlor-, 
preparation  of  (Hofmann  Lecture), 
T.,  631. 
Anthracene-dyes,  action  of  sunlight  on 

(Oglobin),  a.,  i,  649. 
Anthracenesulphonic      acid,      f^tchlor-, 
preparation  of  (Hofmann  Lecture) . 
T.,  632. 
Anthrachrysone,  oxidation  of  (Wacker), 

A.,  i,  694. 
Anthraconite,  odour  of  (Skey),  A.,  ii, 

184. 
Anthraflavic  acid,  composition  of,  and 
its  diacetyl  and  dibenzoyl  derivatives 
(Hofmann  Lecture),  T.,  633. 
i«o- Anthraflavic  acid,  discovery  of  (Hof- 
mann Lecture),  T.,  633. 
Anthranilic  acid  (o-aminobenzoic  acid), 
action    of    acetaldehyde   on    (Nie- 
mentowski   and    Orzechowski), 
A.,  i,  187. 
action  of  sodium  hypochlorite  on  (de 
Coninck),  a.,  i,  364. 


Anthranilic  acid,  condensation  of,  with 
glyoxylic  acid   (Boettingeb),   A., 
i,  47. 
condensation  of,  with  phloroglucinol 

(Niementowski),  a.,  i,  261. 
action    of    heptoaldehyde    on    (XiE- 
mentowski    and    Orzechowski),. 
A.,  i,  188. 
Anthranol,  behaviour  in  sunlight  (Orn- 
DORFF  and  Cameron),  A.,  i,  176. 
conversion    into    diantlirauol    (Orn- 
DOEFF  and  Bliss),  A.,  i,  570. 
Anthrapurpuramide,    preparation    of 

(Hofmann  Lecture),  T.,  633. 
Anthrapurpurin,    formation    and    com- 
position of  (Hofmann  Lecture), 
T.,  633. 
hydroxy lation   of   (Wacker),   A.,   i^ 
>      '  694. 

Anthraquinone,  discovery  of  (HoFMANN 

Lecture),  T.,  601  ;*P.,  1893,  137. 

fluorescence  of  gaseous  (Wiedemann 

and  Schmidt),  A.,  ii,  86. 
hydroxylation   of    (Wacker),    A.,  i^ 

693. 
dihromo-,  derivatives   of   (Hofmann 
Lecture),  T.,  633. 
Anthraquinone  group  of  natural  yellow 
colouring      matters     (Perkin),     T., 
1441 ;  P  ,  1896,  167. 
1-Anthraquinonecarboxylic  acid  and  its 
ethylic     salt    (Graebe    and    Leon- 
hardt),  a  ,  i,  437. 
Anthraquinonedisulphonic  acid,  prepa- 
ration of  (Hofmann  Lecture),  T., 
631. 
Anthraquinoneoxime,  methyl,  ethyl,  and 
benzyl  ethers  (Schunck  and  March- 
LEWSKi),  T.,  73  ;  P.,  1895,  203. 
Anthraquinonesulphonic  acid,  formation 

of  (Hofmann  Lecture),  T.,  629. 
Antimonial  silver  chloride  from  Broken 

Hill,  N.S.W.  (Smith),  A.,  ii,  30. 
Antimoniomalic  acid,  ammonium  salt  of 
(Henderson  and  Barr),  T.,  1452; 
P.,  1896,  168. 
Antimoniomucic  acid,  salts  of  (Hender- 
son and  Barr),  T.,  1453;  P.,  1896, 
168. 
Antimony,   solution    and    diffusion   in 
mercury     of     (Humphbeys),     T., 
1679  ;  P.,  1896,  220. 
Antimony-alloys  with  aluminium  (GtAJj- 
tier),  a.,  ii,  602. 
with  iron,  specific  gravity  and  specific 

heat  of  (Laborde),  A.,  ii,  652. 
with  silver,  melting  points  of  (Gau- 
tikr),  a.,  ii,  646, 
Antimony  trichloride,  action  of  potas- 
sium  bromide   and   iodide   on 
(Snape),  a,  ii,  641. 
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Antimony  pentachloride,  action  of,  on 
carbon  bisulphide  (Hofmann  Lec- 
ture), T.,  700. 
sulphide,  physical    change  produced 
by  gently  heating  (Spring),  A., 
ii,  290. 
effect    of     lugh     temperature     on 
(Mourlot),  a.,  ii,  603. 
Sulphantimonites  and  sulpharsenites, 
relations  between  (Pexfielu),  A., 
ii,  659. 
Triethvlstibine,    discovery  of    (Hof- 
MANN  Lecture).  T.,  671. 
Antimony,  estimation  of,  in  alloys  with 
lead,  tin,  and  arsenic  (Andrews), 
A.,  ii,  501. 
separation   of,   from   mercury   (Jan- 
nasch),  a.,  ii,  675. 
Antipeptone.     See  Peptones. 
Antipyrine :  its  zinc  chloride  and  iodide 
and  its  compound  with  raercurous 
and  mercuric  nitrates  (  van  Itallie), 
A.,  i,  260. 
thiocyanate   and   mercurochloride  of 

(Schuyter),  a.,  i,  575. 
action  of  catechol,  guaiacol,  resorcinol, 
and  quinol  on  (Patein  and  Dufau), 
A.,  i,  188. 
■compounds  of,  with  hydroxybenzoic 
acids   (Patein    and    Dufau),   A., 
i,  650. 
detection  of  (Carrez);  A.,  ii,  584. 
estimation  of,  volumetrically  (Schuy- 
ten),  a.,  ii,  486. 
Antiseptic,   cadmium   as  an   (Paderi), 

A.,  ii,  491. 
Apatite  from  Canaan,  Conn.  (Hobbs), 
A.,  ii,  34. 
variations    in     the     composition     of 

(Carnot),  a.,  ii,  611. 
plumbiferous,     from     Broken     Hill, 
N.8.W.  (Liversidge),  A.,  ii,  657. 
Apiolaldehyde,  preparation  of  (Ciami- 

ciAN  and  Silber),  A.,  i,  608. 
Apiole   (Ciamician   and    Silber),   A., 
i,  608. 
brom-,    dibromide    (Ciamician    and 
Silber),  A.,  i,  60S. 
150- Apiole  (Ciamician  and  Silber),  A., 
i,  608. 
brom-,  bromide  (Ciamician  and  Sil- 
ber), A.,  i,  608. 
Apioleketonic     acid    (Ciamician     and 

Silber),  A.,  i,  608. 
Apiolic  acid,  pi-eparation  of  (CiAMlClAN 

and  Silber),  A.,  i,  608. 
Apione  (Ciamician  and  Silber),  A., 
i,  608. 
(itbrom-   (Ciamician    and    Silber), 
A.,  i,  608. 
Apophyllenic  acid  (Blumenfeld),  A.,  i, 
60 ;  (Koenigs  and  Wolff),  A.,  i,  698. 


Apophyllite  from  Algeria  (Gentil),  A., 
ii,  114. 
action  of  water  on  (Spezia),   A.,  ii, 

257. 
fluorine  and  ammonium   chloride  in 
(Nordbnskiold),  a.,  ii,  369. 
Apopilocarpine,  identity  of,  with  cytisine 

(DE  Moer),  a.,  i,  657. 
Aposafranine,  synthesis  of  (Kehrmann 
and  Bergin),  A.,  i,  629. 
formation    of,   from    phenosafranine 
and  from  anilidoaposafranine  (b^is- 
CHER  and  Hepp),  A.,  i,  51. 
benzoyl  derivative  of   (Fischer  and 

Hepp),  A.,  i,  51. 
hydrochloride,  formula  of  (Fischer 
and  Hepp),  A.,  i,  323. 
Aposafranone,  acf.ion  of  aniline  on,  and 
formation   of    from   anilinoaposafra- 
nine    (Fischer    and   Hepi'),    A.,   i, 
51. 
Apparatus  for  accelerating  reactions  by 
mixing    (Markownikoff),   A.,   ii, 
297. 
for     experiments      under      pressure 

(Walter),  A.,  ii,  297. 
for  extraction  (v.  Run),  A.,  ii,  17. 
for  washing  precipitates  with  boiling 
water  (Jewett),  A.,  ii,  123. 
Apples,    estimation    of    zinc    in  dried 

(Legler),  a.,  ii,  450. 
Araban,  occurrence  of,  in  plants  (YoSHl- 
mura),  a.,  ii.  60. 
occurrence  of,  in  Sterculia  plantani- 
folia  (Yoshimura),  A.,  ii,  60. 
Arabinose,  action  of  alcoholic  ammonia 
on  (de  Bruyn   and  van  Leent), 
A.,  i,  119. 
action    of    fuming    nitric     acid    on 

(Bader),  a.,  i,  405. 
estimation  of,  by  r^hling's  solution 
(Kjeldahl),  a.,  ii,  581. 
Arabinose- o-allylhydrazone  (van  Ekbn- 

stein  and  de  Bruyn),  A.,  i,  588. 
Arabinose-amine  (de  Bruyn  and  van 

Leent),  A.,  i,  119. 
Arabinose-a-amylhydrazone  (van  Eken- 

stein  and  de  Bruyn),  A.,  i,  588. 
Arabinose-a  -  benzylhydrazone        (van 
Ekenstein   and  de  Bruyn),  A.,  i, 
588. 
Arabinosebenzylmercaptal        (Law- 
rence), A.,  i,  272. 
Arabinose-ethylenemercaptal     (Law- 
rence), A.,  i,  272. 
Arabinose-o-ethylhydmzone  (van  Ekbn- 

stein  and  de  Bruyn),  A.,  i,  588. 
Arabinosenaphthylhydrazone      (van 
Ekenstein   and  de   Bruyn),  A.,  i, 
588. 
Arabinosetrimethylenemercaptal  (Law- 
rence), A.,  i,  272. 
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Arabinosotrihydroxyglutaric  acid,  anhy- 
dride of  (Badek),  a.,  i,  405. 
Arabitoldiacetone  (Speiee),  A.,  i,  77. 
^-Ai*abonic     acid      {tetraht/droxyvaleric 
acid),  velocity  of   lactone   formation 
of  (Hjelt),  a.,  i,  597. 
Aracliidic  acid  (Spieckekmann),  A.,  i, 

410. 
Aragonite,  action  of   magnesium    solu- 
tions on  (Klement),  a.,  ii,  316. 
Arfvedsonite,    alteration   of,  to   acmite 

(Ussing),  a.,  ii,  372. 
Argentite  from   Broken    Hill,   N.S.W. 

(Smith),  A.,  ii,  30. 
Argentoacetoguanamide.      See    under 

6-Methyl-2  :  4-dioxytriazine. 
Arginine,   formation   of,  from    proteid 
substances  (Hedin),  A.,  i,  193. 
from  sturine  (Kossel),  A.,  i,  582. 
occurrence      of,    and     physiological 

action  of  (Schulze),  A.,  ii,  383. 

separation        of       glutamine       from 

(Schulze),  a.,  ii,  572. 

Argon,  discovery  of,  in  the  atmosphere 

(Rayleigh  and  Ramsay),  A.,  ii,  99. 

percentage  of,  in   air  (Schloesing), 

A.,  ii,  166. 
occurrence  of,  in  air  and  water  (Kay- 

ser),  a.,  ii,  19. 
in  mineral  waters  (Bouchard),  A., 
ii,   117;    (MOUREU),    A.,   ii,    298; 
(KELLA3  and  Ramsay),  A.,  ii,  655. 
absence    of,    in    mineral    waters    of 
Albnno  (Nasini  and  Anderlini), 
A.,  ii,  366. 
in  sulphuretted  waters  (Tkoost  and 
Ouvrard),    (Bouchard),    A.,    ii, 
298. 
presence  of,  in  samples  of  marsh  gas 

(Schloesing),  A.,  i,  401. 
in  firedamp  and  coal  (Schloesikg), 

A.,  ii,  655. 
atomic  weight  of  (Hill),  A.,  ii,  16  ; 
(Rayleigh   and  Ramsay),  A.,  ii, 
105. 
molecular  formula  of   (Nasini),  A., 

ii,  245. 
position   of,  in   the   periodic   system 
(Hill),  A.,  ii,  IG;  (Deeley),  A., 
ii,  418;  (Preyer),  a.,  ii,  418. 
homogeneity       of       (Ramsay      and 

Colli k).  A.,  ii,  645. 
refractivity  of   (Rayleigh),  A.,    ii. 

598. 
spectrum  of   (Rayleigh  and   Ram- 
say), A.,  ii,  103;  (Fkiedlander), 
A.,  ii,  457. 
blue  spectrum  of  (Kayser),  A.,  ii,  2. 
fluorescence  spectrum  of  (DoEN  and 

Erdmann),  a.,  ii,  2. 
three  different  spark  spectra  of  (Eder 
and  Valenta),  A.,  ii,  405. 


Argon,  behaviour  of,  when  submitted  to 
the  electric  discharge  (Collie  and 
Ramsay),  A.,  ii,  634. 
expansion  of,  by  heat  (Kuenen  and 

Randall),  A.,  ii,  598. 
boiling    point    and    critical   data   of 
(Rayleigh  and  Ramsay),  A.,  ii, 
104. 
advantages  of,  as  a  thermometric  sub- 
stance (Quinan),  a.,  ii,  407. 
velocity  of  sound  in  (Rayleigh  and 

Ramsay),  A.,  ii,  104. 
density  of  (Rayleigh  and  Ramsay), 
A.,  ii,  103,  106 ;  (Rayleigh),  A., 
ii,  598. 
viscosity  of  (Rayleigh),  A.,  ii,  599. 
solubility   of,   in    water   (Rayleigh 

and  Ramsay),  A.,  ii,  104. 
» chemical  analogies  of  (Hill),  A.,  ii, 

418. 
chemical  behaviour    of    (Rayleigh 

and  Ramsay),  A.,  ii,  105, 
combination     of,      with     magnesiurai 
(Troost  and  Ouvrard),  A.,  ii,  99. 
a  possible  compound   of   (Ramsay),. 

A.,  ii,  20. 
carbon  compound  of,  spectrum  of  the 

(Crookes),  a.,  ii,  2. 
percentage  of,  in  expired  air    (Kel- 

las),  a.,  ii,  661. 
jjresence   of,   in    the    air-bladder   of 
fishes  (Schloesing  and  Richard), 
A.,  ii,  436. 
estimation   of   (Schloesing),   A.,   ii, 

166,  219. 
separation  of,  from  nitrogen  (Limb), 
A.,  ii,  299. 
Aristidinic  acid  (Hesse),  A.,  i,  180. 
Aristinic  acid  and  its  salts  (Hesse),  A., 

i,  180. 
Aristolic  acid  (Hesse),  A.,  i,  180. 
Aristolin  (Hesse),  A.,  i,  180. 
ArisiolocMa  argentina,  constituents  of 

the  root  of  (Hesse),  A.,  i,  180. 
Aristolochic  acid  (Hesse),  A.,  i,  180. 
Aristolochine  (Hesse),  A.,  i,  180. 
Arite  from  Sardinia  (Lovisato),  A.,  ii, 

183. 
Arsenic,  vapour  density  of  (Bilz),  A.,, 
ii,  152. 
action   of    magnesium    on    solutions 

containing  (Vital:),  A.,  ii,  420. 
action  of,  on  plants  (Stoklasa),  A., 

ii,  538. 
in  coal  (Doherty),  A.,  ii,  566. 
Arsenic  trichloride,  action  of  potassium 
bromide  and  iodide  on  (SNArE),A., 
ii,  f;41. 
trihydride  (arsine),  influence  of  the 
walls  of  the  containing  vessel  on 
the    rate    of    decomposition    of 
(Cohen),  A.,  ii,  593. 
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estimation    of    (DENioiis),   A.,    ii, 
387. 
Arsenic  Oxides  : — 

Trioxide,  molecular  formula  as  vapour 
and  in  solution  (Bilz),  A.,  ii,  152. 
Arsenites,  detection  of  (Tarugi),  A., 
ii,  548. 
detection  of,  in  presence  of  clirom- 
ates  (Tarugi),  A.,  ii,  340. 
Arsenite.»,  thio-,  and  thioantimonites, 
crystallograpiiic   relations  between 
(Penfield),  a.,  ii,  659. 
Arsenates,  detection  of  (Antony),  A., 

ii,  390. 
Arsenic  acid,  seleno-,  salts  of  (Szae- 
vasy),  a.,  ii,  98. 
oxyselcnoarsenic,  and  thio-seleno- 
arsenic  acids,  salts  of  (Clever 
and  Muthmaxn),  A.,  li,  18. 
thio-  (McCay),  A.,ii,  359. 
Arsenic    rf/selenotersulphide    (Szak- 
vasy),  a.,  ii,  98. 
friselenobisulphide    (Szaevasy),  A., 

ii,  98. 
^ew^aselenide  (Clever    and  Muth- 
mann),  a.,  ii,  18;  (Szaevasy),  A., 
ii,  98.' 
sulphide,   physical   change    produced 
by  gently  heating  (Spring),  A., 
ii,  290. 
hydrated,    and    its    decomposition 
by  pressure  (Spring),  A.,  ii,  97. 
Arsenic,  detection   of,  in  alloys  of  tin 
and   lead    (de    Koningh),    A.,   ii, 
273. 
detection  of,  in  the  presence  of  selen- 
ium (Dawydow),  a.,  ii,  219. 
estimation  of  (KNGELand  Bernard), 
A.,    ii,   448;    (Gautier),    A.,    ii, 
449. 
estimation  of,  as  ammonium  magne- 
sium   arsenate    (Friedheim.     and 
MiCHAELis),  A.,  ii,  74. 
estimation  of,  as  trisulphide  (Fried- 
heim and  MiCHAELis),  A.,  ii,  74. 
estimation  of,  in  alloys  with  lead,  tin, 
and  antimonv  (Andrews),  A.,  ii, 
501. 
estimation  of,  in  iron  ores,  steel,  and 

pig-iron  (Stead).  A.,  ii,  390. 
estimation  of,  in  crude  sulphuric  acid 

(Hattensafr),  a.,  ii,  390. 
estimation  of,  in  glycerol  (Barton), 

A.,  ii,  40J. 
separation  of  cobalt  from  (Jannasch 

and  Lehnert),  A.,  ii,  547. 
separation  of  ii'on  and  manganese 
(Jannasch  and  Kammerer),  A., 
ii,  221. 
separation  electrolytically  from  gold 
(Smith  and  Wallace),  A.,  ii, 
220. 


separation   of  mercury  from     (Jan- 
nasch), A.,  ii,  676. ' 
Artemisia    maritima,    artemisin     from 

(Merck),  A.,  i,  59. 
Artemisin    from    Artemisia     maritima 

(Merck),  A.,  i,  59. 
Artocarpiis  integrifolia,  colouring  mat- 
ters of  (Perkin  and  Bablich),  T., 

792  ;  P.,  1896,  106 ;    (Perkin),  T.,. 

1440  ;  P.,  1896,  167. 
Asbeferrite  from  Pennsylvania  (Gold- 
smith), A.,  ii,  36. 
Asbestos  from   Bosnia  (Foullon),  A., 

ii,  483. 
Asbolite  from  Brussels  (Crocq),  A.,  ii, 

434. 
Ascharite,  formula  of  (Kosmann),  A., 

ii,  368. 
Asparacine  in  hops  (Behrens),  A.,  ii, 
207. 

in  young  plants  of  Vicia  sativa 
(Schulze),  a.,  ii,  208. 

in  certain  vegetables  (Kinoshita), 
A.,  ii,  61. 

from  maleic  anhydride  and  alcoholic 
ammonia  (Piutti),  A.,  i,  669. 

from  ammonia  and  aspartamide  (Pi- 
uiTi),  A.,  i,  668. 

action  of  sodium  hypochlorite  on  (de 
Coninck),  a.,  i,  282. 

conversion  of,  into  bromosuccinic  acids 
(Walden),  a.,  i,  205. 

formation  of,  during  germination 
(Prianischnikoff),  a.,  ii,  380. 

formation  of,  in  plants  supplied  with 
nitrates  and  ammonia  (Kinoshita),  . 
A.,  ii,  54. 

formation  of  proteids  from,  in  plants 
(Kinoshita),  A.,  ii,  54. 

part  played  by,  in  nutrition  of  plants 
(LoEw),  A.,  ii,  57. 

in  nodules,  amount  of  nitrogen  as 
(Stoklasa),  a.,  ii,  205. 

detection  of  (Moulin),  A.,  ii,  629. 
Asparagine  group,  presence  of,  in  legu- 

min  and  vegetable   albumin    (Fleu- 

rent),  a.,  i,  112. 
Aspartamide  (Piutti),  A.,  i,  669. 

action  of  aqueous  ammonia  on   (Pi- 
utti), A.,  i,  668. 
Aspartic   acid,   configunition    of    (Fis- 
cher), A.,  i,  526. 

rotatory  power  of  (Marshall),  T., 
1022  ;  P.,  1896,  146. 

preparation  of  Z-bi'omo-  and  /-chloro- 
succinic  acid  from  (Walden),  A.,, 
i,  205. 

inactive,  ammonium   salt  of   (Tana- 
tar),  A.,  i,  520. 
Aspergilhis  nlger,  assimilation  of  nitro- 
gen   by    (Purienvitsch),    A.,    ii, 
571. 
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^4.spergiUus  niger,  mineral  nutrition  of 

(Benecke),  a.,  ii,  572. 
inversion   of   cane-sugar   by    (Feemi 

and  MoNTESANo),  A.,  ii,  493. 
action  of,  on  alcoholic  fermentation 

(BouRQUELOT  and  Hkrissey),  A., 

ii,  321. 
emulsin     from     (Bourquelot     and 

Hkrissey),  A.,  i,  195. 
extraction   of  maltase   from   (Bour- 
quelot), A.,  i,  111. 
Asphalt,  artificial  production  of,  from 
petroleum  (Mabkry  and  Byerley), 
A.,  i,  329. 
^sj)7iodelu.s     ramosus,   fermentation   of 
(Riviere   and  Bailhache),  A, 
203. 
Aspidium  filix  mas,  cell -membranes  of 

(WlNTERSTEIx),  A.,  ii,  210. 
Asplenium  filix  fern.,  cell- membranes  of 

(WIXTERSTEIX),  A.,  ii,  210. 
Assimilation.        distinction        between 

elaboration  and  (Cross,  Be  van,  and 

Smith),  T.,  1605  ;  P.,  1896,  174. 
of  plants,  effect  of  abundant  applica- 
tion of  nitrogen  on  (Muller),  A., 

ii,  54. 
of  plants,  formation  of  proteids  and 

carbohydrates  in  (Saposchnikoff), 

A.,  ii,  537. 
of  nitrogen  from  nitrates  and  ammonia 

by  plants  (Kinoshita),  A.,  ii,  55. 
of     nitrogen     by     moulds      (PuRlE- 

wiTScn),  A.,  ii,  571. 
of  lecithin  by  plants  (Stoklasa),  A., 

ii,  26G. 
Assimilation.     See  further  under  Agri- 
cultural Chemistry  (Appendix). 
Association,      molecular,      in      liquids 

(Estreicher),  a.,  ii,  150. 
of  molecules  in  li(iuids,  eifect  on  the 

heat    of    evaporation    of     (Line- 
burger),  A.,ii,  9. 
Asymmetry    and   symmetry,   molecular 
(G-eoth),  a.,  ii,  i59  ;   (Ladenburg), 
A.,  ii,  244. 
Atisine,  extraction  of,  from  the  root  of 

AconUum    heterophi/Uum    and    its 

purification   (JowettJ,    T.,    1519; 

P.,  1896,  158. 
properties    and    salts    of    (Jowett), 

T.,  1521 ;  P.,  1896,  158. 
action     of     alkalis     and     acids      on 

(Jowett),  T.,  1525  ;  P.,  1896, 159. 
Atmospheric      air,     specific      heat      of 

(Amagat),  a.,  ii,  349. 
liquefaction  of  (Dewar),    P.,    1895, 

221;   (Blount),  P.,  1895,  232. 
presence    of    argon    and.    helium    in 

(Kayser),  a,,  ii,  19. 
attempt   to   detect  helium  in  (Ray- 

leigh),  a.,  ii,  599. 


Atmospheric  air,  possible  occurrence  of 

hydrogen  and  methane  in  (Phil- 
lips), A.,  ii,  1H2. 
origin  of  the  oxygen  of    (Phipson), 

A.,  ii,  265. 
expired,     percentage     of     argon     in 
(Kellas),  a.,  li,  661. 

and    atmospheric,    percentage     of 
argon  in  (Kellas),  A.,  ii,  661. 
estimation     of      carbonic    anhydride 

in  (Henriet),  A.,  ii,  624. 
estimation  of  carbonic  anhydride  in, 

apparatus   for  (Heidenhain),  A., 

ii,  337. 
estimation     of    carbonic      oxide     in 

(Haldane),  a,,  ii,  76. 
estimation  of  oxygen  in  (Kreider), 

A.,  ii,  124. 
Atomic   tlieory,  the  origin  of  Dalton's 

(Debus),  A.,  ii,  639. 
.itomic  weight  or  weights  of  the  ele- 
ments    (L.     Meykr),     (Bedson;, 

T.,  1423  ;  P.,  1896,  119. 
of    the    elements,    relation    between 

(Lea),  a.,  ii,  594. 
pairs  of  elements  with  approximately 

equal  (Lorenz),  A.,  ii,  639. 
of  argon  (Hill),  A.,  ii,   16;  (Ray- 

LKiGH  and  Ramsay-),  A.,  ii,  105. 
of  carbon  (Wanklyx),  A.,  ii,  165. 
of  cobalt  (Hempel  and  Thiele),  A., 

ii,  302. 
of  helium  (Langlet),  A.,  ii,  99. 
probable,   of    constituents  of  helium 

(Runge  and  Paschen),  A.,  ii,  2. 
of  oxygen  and  hydrogen,  ratio  of  the 

(Thomsen),  a.,  ii,  244. 
of  oxygen  (Hill),  A.,  ii,  17  ;  (Thom- 
sen), A.,  ii,  244,  471 ;    (Morley), 

A.,  ii,  644. 
of    tellurium    (Staudenmaiee),    A., 

ii,  97. 
of  Japanese  tellurium  (Chikashig^), 

T.,  881 ;  P.,  1896,  151. 
of  tungsten  (Schneider),  A.,  ii,  428. 
of  zinc  (Richards  and  Rogers),  A., 

ii,  21. 
Atoms,   analogy  of,  with   vortex   rings 

(Fitzgerald),  T.,  889  ;  P.,  1896, 

25. 
forces  acting  between  (Fitzgerald), 

T.,  901. 
Atranoric  acid,  occurrence  and  proper- 
ties of  (Zopf),  a.,  i,  103. 
Atropine,  action  of,  on  embryonic  heart 

(Pickering),  A.,  ii,  46. 
influence   of,   on  secretion    of    urine 

(Walti),  a.,  ii,  666. 
effect    of,  on  germination    of    seeds 

(Mosso),  a.,  ii,  326. 
titration    of,    by     iodine     (Kippen- 

beeoer),  a.,  ii,  682. 
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Atroscine,    nature    of    (Schmidt),  A., 
i,  712. 
and  salts  from  commercial  scopolamine 
(Hesse),  A.,  i,  656. 
Augite   from  Bohemia    (Hibsch),    A., 
ii,  117,  534. 
from  Colorado  (Eakins),  A.,  ii,  39. 
from         Renfrew,        New        Jersey 
(WiJLFiNG),  A.,  ii,  432. 
Auvin,    isomeric    acetyl  derivatives    of 

(Herz[g),  a.,  i,  486. 
Autodigestion    in   organs    after   death 

(BiONDi),  A.,  ii,  616. 
Autumnixanthin  (Staats),  A.,  i,  181. 
Avenalin,    the    proteid    of    oat-keinel 
(Osborne  and  Campbell),  A.,  i,  716. 
Avenor  elatior,  potash  and   phosphoric 
acid      required      by      (Smets      and 
Schkeibee),  a.,  ii,  384. 
Awaruite  from   Zermatt    (Aston    and 

Bonney),  a.,  ii,  611. 
Azelaic  acid  (Behrend),  A.,  i,  410. 
from  the  oxidation  of  undecolic  acid 
(Krafft),  a.,  i,  665. 
Jts-Azimethylenes  (Scholtz),  A.,  i,  343. 
Azimides.     See  Azoimides. 
Azimidobenzene,  from  benzeneazimidole 
(Zincke),  a.,  i,  430. 
nitro-,  methyl  derivative  (Zincke  and 
Helmert),  a,,  i,  301. 
3  : 4-Azimidobenzoic   acid  and  its   salts 
and   acetyl   derivative    (Zincke  and 
Helmert),  A.,  i,  550. 
Azimidoethylenedicarboxylic     acid 

(Zincke  and  Helmert),  A.,  i,  550. 
Azimido-/x-methylthiazole  -  a  -  carboxylic 
acid  (Weidel  and    Niemilowski), 
A.,  i,  106. 
Azimido-w-uramidobenzoic  acid 

(Zincke  and  Helmert),  A.,  i,  548. 
Azimido-^-uramidobenzoic  acid 

(Zincke  and  Helmert),  A.,  i,  549. 
Azinemethanedisulphonic    acid,    potas- 
sium salt  (von  Pechmann),  A.,  i,  678. 
Azines,  reduction  of  (Curtius),  A.,  i, 

339. 
Azinesuccinic  acid,  ethylic  salt,  action 
of  heat  on  (Curtius)!!  A.,  i,  337,  338. 
Azoacetic  acid,  reduction  of  (Curtius), 

A.,  i,  338. 
Azobenzene,  preparation  of  (Lob),  A.,  i, 
605. 
heat  of  combination  with  benzene  in 
the  liquid  and  solid  states  (Picke- 
ring), A.,  ii,  148. 
behaviour    of,    towards   phenylliydr- 

azine  (Walther),  A.,  i,  543. 
condensation  with*benzaldehyde.  See 
Benzaldehyde. 
Azobenzene,     amino-,     behaviour     of, 
towards   phenylbydrazine    (Wal- 
ther), A.,  i,  543. 

VOL.  LXX.  ii. 


Azobenzene,    p-amino-,    decomposition 
of,  with  sodium  hypochlorite  (Con- 
inck),  a.,  i,  364. " 
<^i-w-diamino-,    bisazimide,    diacetyl 
and  dibenzoyl  derivatives,  oxalate, 
azo-)8-naphthol    derivative    (Mel- 
DOLA  and  Andrews),  T.,  10;  P., 
1895,  215. 
cZi-w-diamino-,  behaviour  of,  towards 
_p-nitrodiazobenzene  chloride  (Mel- 
DOLA  and  Andrews),  T.,  13. 
t^iiodo-,  from  di-w-diaminoazobenzene 
Meldola  and  Andrews),  T.,  13  ; 
P.,  1895,  215. 
Azobenzimide.     See  Benzazoimide. 
Azo-o-benzyl-o-anisidine  (BuscH, 

Brunnee,  and  Birk),  A.,  i,  160. 
Azoi.sobutyronitrile    (Thiele    and 

Heuser),  a.,  i,  341. 
Azo-colouring    matters,    formation    of 

(Vaubel),  a.,  i,  28. 
Azo-compounds,  action   of  sunlight  on 

(Oglobin),  a.,  i,  649. 
Azodiiwbutyramide  (Thiele  and 

Heuser),  A.,  i,  342. 
Azoditsobutyric    acid,    amidoxime     of 
(Thiele  and  Heuser),  A.,  i,  342. 
ethylic   salt  (Thiele  and  Heuser), 

A.,  i,  342. 
imidoethyl    ether,    hydrochloride   of 

(Thikle  and  Heuser),  A.,  i,  342. 
imidomethyl  ether,  hydrochloride  of 

(Thiele  and  Heuser),  A.,  i,  342. 
methylic  salt  (Thiele  and  Heuser), 
A.,  i,  342. 
Azodif^obutyronitrile    (Thiele    and 

Heuser),  A„  i,  342. 
Azodimcthylnaphthalene  (Cannizzaeo 

and  Andeeocci),  A.,  i,  488. 
Azodinaphthyldiamine.       See    Azo- 

naphthalene,  amino-. 
Azoimide,  general  account  of  (Curtius), 
A.,  i,  337. 
formation  of  (Cuetius),  A.,  i,  338. 
ammonium  salt  (Cuetius),  A.,  i,  338, 

339. 
hydrazine  salt  (Cuetius),  A.,  i,  339. 
sodium   salt,   electrolysis  of   (Peea- 

tonee),  a.,  ii,  245. 
benzoyl,  glycolyl,   malonyl,  and  suc- 
cinyl    derivatives    of     (Cuetius), 
A.,  i,  34,  35. 
Azoimide  from  ?rt-dinitrodiphenylamine, 
and  its   methiodide    (Zincke  and 
Helmeet),  a.,  i,  300. 
from     hydroxyazobenzene,     and    its 
methiodide    (Zincke     and    Hel- 
meet), a.,  i,  301. 
Azoimides  (Curtius),  A.,  i,  339.         '"^ 
constitution  of   (Zincke   and    Hel- 
mert), A.,  i,  300. 
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Azoimides,  action  of  water  and  of  alcohol 

on  (CuETius),  A.,  i,  340. 
Azoimidocarbonic    acid,    metliylic    salt 

(CuRTiiJS  and  Heidenreich),  A.,  i, 

143. 
Azonaphthalene,    amino-,    discovery  of 

(HoFMANN  Lecture),   T.,   603;   P., 

1893,  138. 
Azonium    componnds    frora    plienyl-o- 

phenylenediamine  and  )8-napbthaqui- 

nonesulpbonic  acid  (Kehrmanx  and 

Locher),  a.,  i,  700. 
Azoplienyletliyl.     See  Benzeneazo- 

ethane. 
o-Azophenylic    ether    (Haefssermann 

and  Teichmann),  A.,  i,  533. 
^-Azophenylic   ether    (Haeussermann 

and  Teichmann),  A.,  i,  533. 
Azotetrazole,   electrolytic    conductivity 

of   solutions   of    the  sodium  salt   of 

(Baur),  a.,  ii,  144. 
m-Azotoluene :  its  dibenzylidene  and  di- 

orthohydroxybenzylidene   derivatives 

(Jacobson  and  Fabian),  A.,  i,  97. 
Azotrinaphthyldiamine,  preparation  of 

(HoFMANN  Lecture),  T.,  621. 
Azoxybenzene,    behaviour   of,    towards 
phenylhydrazine  (Walther),  A.,  i, 
542. 

di-m-simino-,  dihydrochloride,  di- 
acetyl  derivative,  bisazimide,  azo-)8- 
naphthol  derivative  (Meldola  and 
Andrews),  T.,  7;  P.,  1895,  215. 

f^iiodo-,   from    rf/-?«-aminoazoxy-ben- 
zene    (Meldola    and   Andrews), 
T.,  10  ;  P.,  1895,  215. 
Azoxydimethylaniline,    preparation    of 

Edeleanu  and  Enescu),  A.,  i,  359. 
Azoxyphenyl-p-tolyl    ketone     and     its 

oxime  (Limpricht  and  Lenz),  A.,  i, 

41. 
Azoxyphenyl  w-xylyl  ketone.     See 

Phenyl  ?n-xylyl  ketone,  azoxy-. 
Azo-compounds.     See  preceding  entries 
and  also  : — 

Benzeneazimidole. 

Benzene-4-azo-2-acetaniidophenol. 

Benzene-4-azo-2-aminophenol. 

Eenzeneazo-m-cresetoil. 

Benzeneazo-o-cre?etoil. 

Benzeneazocyanacetic  acid. 

Benzeneazoethane. 

Benzeneazoguaiacol. 

Benzeneazoimidoformyl  cyanide. 

Benzeneazophenetoil. 

Benzeneazoresorcinoloxime. 

Benzeneazosalicylic  acid. 

Benzeneazoximidoresorcinol. 

Benzenediazonium  derivatives. 

Benzenediazosulphonic  acid. 

Benzene-6  :  1-diazoxide. 

Benzenylazoximeethenyl. 


Azo-compounds.     See  : — 

Benzoyl-j9-hydroxyazobenzene. 

Benzylideneazine. 

Carbohydrazimine. 

w-Cresolbisazo-o-toluene. 

w-Cresolbisazo-w-toluene. 

w-Cresolbisazo-^-toluene. 

Diazoacetophenone. 

Diazoaminobenzene. 

Diazoaminosulphanilic  acid. 

Diazobenzene. 

Diazobenzene  anhydride. 

Diazobenzenemercaptan  hydrosulph- 

ide. 
Diazobenzene  sulphide. 
Diazobenzene  bisulphide. 
ijo-Diazobenzene  hydroxide. 
Diazobenzenehydroxyaraidobenzyl. 
Diazobenzenehydroxyamidomethane. 
Diazobenzeneimide. 
Diazobenzenesulphonic  acid. 
-i*o-Diazobenzenesulplionic  acid. 
Diazobenzenethiophenyl  ether. 
Diazo-^-chlorobenzene  tribromide. 
Diazoliydroxyamidobenzene. 
Diazomcsitylene  iodide. 
Diazomethanedisvilphonie  acid. 
Diazoniumanthranilic  acid. 
Diazoperhaloids. 
Diazophenol  hydrosulphides. 
Diazophenols. 

Diazophenolsulphonic  acids. 
jt;-Diazo-p-phenoxybenzoic  acid. 
Diazophenylinduline. 
Diazopiperonylacetone. 
Diazosalicylic  acid, 
Diazosulphanilic    acid    thiophenyl 

ether. 
Diazotoluene. 
Diazotoluene  anhydride. 
wo-Diazo-^-toluene. 
6  :  l-Diazoxy-2-anisoil. 
3  :  2-Diazoxyphenol. 
ivo-Dihydrotetrazine. 
Dimethylazobenzenes. 
Diphenyleneazone. 
Disazo-corapound,  Ci4Hi2N^,  obtained 

from  m-aminobenzoic  acid. 
Formazyl  hydride. 
Formazyl-^?-hydroxybenzene. 
Formazyl-/)-methoxybenzene. 
Hydroxydiazonaphthalenesulphonic 

acid. 
Malonenediazoximedibenzenyl. 
Malonenediazoxime-etlienyl. 
Mesityldiazonium  triiodide. 
Methylazobenzenes. 
Methylethenyldiazophenylenamidine. 
1:2:  3-Naphthaleneazohydroxy- 

naphthoic  acid. 
)8-Naphthylazocarboxylamide. 
o-  and  ^;-Plienetoilazo-^-phenetoils, 
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Azo-compounds.     See  :  — 

0-,  m-,  and  jy-Phenetoilazo-^-plienols. 

Phenylazocarbonanilide. 

Phenylazocarboxylic  acid  and  amide. 

Phenjldiazosulplionic  acid. 

Pheny  l-j9 -diazotoly  Isiil  ph  one . 

Phenylraethylpyrazoloiieazobenzene. 

Pbenyl-a-/)-nitroplienyl-/i-plienyl- 

methylformazyl. 
Phenylthiodiazobenzene. 
Tetramethylazoxyaniline. 
Tetramethyldiamino-a-azonaphtbal- 

eiie. 
Tetrazine. 

Tetretbyldiamino-a-azonaplitbalene. 
0-,  m-,  and  jo-Tolueneazo-o-cresetoils. 
0-,  m-,  and  ^-Tolueneazo-w-cresetoils. 
m-Tolueneazo-o-cresol. 
0-,  m-,  and  ^-Tolueneazo-»^-cresols. 
0-,  m-,  and  ^-Tolueneazophenetoils. 
jo-Tolueneazopbenol. 
^-Toluenediazoamidobenzenesulph- 

onic  acid. 
Trimetbylazoxyaniline. 
w-Xyleneazophenetoil. 
w-Xyleneazophenol. 
Azoimides  : — 

Benzoylazoimide. 

Glycolylazoimide. 

Hippurylazoimide. 

0-,  m-,  and  j9-Hydroxybenzoylazo- 
imides. 

Malonylazoimide. 

Phenylazoimide. 

Pbenylcarbamazoiniide. 

iyo-Phtbalylazoiinide. 

Succinylazoimide. 

Terepbthalylazoimide. 

5?'s-Toluenediazoimide. 
Hydrazo  compounds  : — 

Acetaldeliydepbenylbydrazone. 

Acetoacetonylbydrazide. 

Acetobippurylliydrazide. 

Acetobippurylpbenylbydrazide. 

Acetobydrazide. 

Acetonyl  -  o  •  benzoicsulpbinide- 
hydrazone. 

Acetylbutylic  alcobol,  phenylhydr- 
azone  of. 

Acid,  CisHjoO.^,  pbenylhydrazide 
of. 

Aldebydocitrazinic  acid,  phenyl- 
bydrazine  derivative  of. 

Anisaldebydebydrazone. 

Anisylglyoxylic  acid  bydrazone. 

Arabinose,  etbyl-,  amyl-,  allyl-, 
benzyl-,  and  napbtliyl-  bydra- 
zones  of. 

Benzaldebydepbenylbydrazone. 

Beuzbydrazide, 

Benzoindicarboxylic  acid,  osazone 
of. 


Azo-compounds.     See  : — 

Benzoyleoumaronebydrazone. 
Benzoylraetbylic     pbenylic    etlier 

pbenylbydrazone. 
Benzoylveratrolpbenylbydrazone. 
Desylacetophenonebydrazide . 
Diazobenzenebenzoylbydrazine. 
Diazobenzenepbenylbydrazone- 

metbanedisulphonic  acid. 
Dibenzylbydrazine. 
Dicarboxypbenylglyoxylic      acid 

pbenylliydrazone. 
Diphenylbydrazine. 
Dihippurylbydrazine. 
Dimetbylbydrazobenzene3,  2  :  4- 

and  4  :  3'-. 
2  :  6-Dimetbyloctan-3-onoic      acid, 

carbazone  of. 
Diphenylcarbazidedicarboxylic 

acid. 
Dipbenylene-o-dibydrazine. 
Dipbenyl-4  :  5-octanedione.      di- 

plienylhydrazone  of. 
Etboxyphenylbydrazine. 
Fluorenonepbenylbydrazone. 
Galactose,  etbyl-,  amyl-,  benzyl-, 
allyl-,  and  napbtbyl-  bydrazones 
of. 
Glucose,    ethyl-,     amyl-,     benzyl-, 
allyl-,  and   napbtbvl-bydrazones 
of. 
Hippurylcinnamylidenehydrazine. 
Hippurylhydrazine. 
Hydrazioxalyl. 
Hydrazobenzene. 
Hydrazoneplienylglyoxylic  acid. 
jo-Hydrazopbenylic  etber. 
Hydroxy  napbtbalenes  ulpbonic  acid, 

bydrazo-. 
Hydroxypbenyletbyl  propyl 

ketone  pbenylbydrazone. 
Hydroxystyryl  propyl  ketone 

pbenylbydrazone. 
Lactose,    etbyl-,    amyl-,    allyl-, 
benzyl-,    and    naphtbyl-hydra- 
zones  of. 
)8-Lactylpbenylhydrazide. 
Mannose,    ethyl-,    amyl-,    allyl-, 
benzyl-,  and  napbthyl-bydrazoues 
of. 
Menthonementhylhydrazone. 
Menthylhydrazine. 
Metlioxybenzaldehydehydrazone. 
o-  Metboxy  beuzophenonepheny  1- 

hydrazone. 
Metbylanilidobutyl  ketone  pbenyl- 
bydrazone. 
Metbylacetonedicarboxylic     acid 

pbenylbydrazone, metby lie  salt  of 
S-Metbyl-S-isobutyl-Ao-cycZobex- 
enone    and   its  carboxylic  acids, 
phenylbydrazones  of. 
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Azo-compounds.     See  : — 
MetliylbuiTlhydrazine. 
S-Methyl-o-hexyl-An-cye^ohex- 
enone  and    its  cai'boxylic  acids, 
plieiiylhydrazoncs  of. 
Methylliydrazobenzenes. 
o-Methylplienylhydrazine. 
Methylpropylbenzaldehydeliydra- 

zone. 
Naphthylbenzylhydrazine. 
Oxydimetbylnaphthol   phenyl- 

hydrazono. 
Pheuacyl-o-benzoiesulphinide- 

hydrazone. 
Phenylaminobenzylhydrazine. 
Plienylbenzylidenehydrazone. 
Phenylbenzylidenenietbylhydr- 

azine. 
Phenyl/yobutylidenehydrazine. 
Phenylformylhydrazide. 
Phenyihydrazine. 
Phenylhydi-azinedisulplionic  acid. 
Phenylhydrazinoacetamide. 
Phenyhydrazinoacetanilido. 
Phenyhydrazinoacetophenylliydr- 

azide. 
Plienylhydrazinoformic  acid. 
;8-Phenylbydrazinopropionic  acid. 
Phenylhydrazonemethanedisulph- 

onic  acid. 
Phenyl      hydroxystyryl      ketones, 

phenylhydrazones  of. 
Phenylmethyl/Aobutylideneliydr- 

azine. 
Phenylmetbylhydrazine. 
Phenyl  p-tolyl  ketone  phenylhydr- 

azone. 
Phthalylhydrazide. 
wo-Phthalylhydrazide. 
a-Pinonic  acid,  hydrazone  of. 
5-wo-PropYlheptan-2-onoic    acid, 

phenylhydrazone. 
PyrazolonepVienylhydrazone       and 

j9-tolylhydrazone. 
Pyridineacetonephenylhydrazone. 
Quinonemonophenylbcnzoylhydr- 

azone. 
i*o-Rhamnonic     acid    phenylhydr- 

azide. 
Ebamnose,     ethyl-,     aniyl-,    allyl- 
benzyl-,       and      naphthyl-hydr- 
azones  of. 
t*o-Rhamnosephenyibydrazone. 
Sulphohydrazimethylenecarboxylic 

acid. 
Terephthalylhydrazidacetoacetic 

acid. 
Terephthalylhydrazide. 
j9-Tolylglyoxylie  acid  hydrazone. 
Tropinonephenylhydrazone. 
Veratraldebydebydrazone. 
Veratroylglyoxylic  acid  hydrazone. 


Azo-compounds.     See  : — 

Xylose,      ethyl-,       amyl-,       allyl-, 

benzyl-,      and       naphthyl-hydr- 

azoues  of. 
Semicarbazides  or  semicarbazones  : — 
Diplienylsemicarbazide. 
Diphenylthiosemicarbazide. 
d-  and  Z-Menthonesemicarbazones. 
Phenylacetonylsemiearbazide. 
Pbenylacefylsemicarbazide. 
Phenylbenzoylsemicarbazide. 
Phenylcarboxyethylsemithiocarb- 

azide. 
Pbenylsemicarbazides. 
Pheny  Isem  icarbaz  i  decarboxy  lie 

acid. 
Pheny  Ithiocarbazinic  acid  bisulph- 
ide. 
Phenylthiosemiearbazide. 
5-i5o-Propylheptan-2-onoic        acid 

semicarbazone. 
Terpenone,  CioHigO,  semicarbazone 

of. 
Thiosemicarbazides   and    thiocarb- 

azides,  nomenclature  of. 
Azurilic  acid,  C4H5N5O3  (Fischer),  A., 
i,  142. 


B. 


Bacillus,   ropiness   of   beer   caused   by 

(Beown  and  Morris),  A.,  ii,  321. 

amylohacter,    compound     nature    of 

(Omelianski),  a.,  ii,  203. 
cholera,     growth     of,     in      sunlight 

(Wesbrook),  a.,  ii,  265, 
Jluorescens   liquefaciens ,  inversion  of 
cane-sugar  by  (Fermi  and  Monte- 
SANo),  A.,  ii,  493. 
megatererium,  inversion  of  cane-sugar 
by  (Fermi  and  Montesano),  A., 
ii,  493. 
suhtil'is,  action  of,  on  beer  (Brown), 
A.,  ii,  321. 
Bacteria  nodule,    action    of    lime     on 
(Tacke),  a.,  ii,  439. 
of  the  soil  and  nitrogen  assimilation 

(Stoklasa),  A^.,  ii,  207. 
which    produce   ammonia,  action   of 
phosphoric  acid  on  (BuRRi,   Hee- 
PELDT,  and  Stutzer),  A.,  ii,  445. 
Bacteriolysis,  or  first  stage  of  fermenta- 
tion  of    certain    organic    substances 
(Adeney),  a.,  ii,  326. 
Bacterium  producing  mannitol  fermen- 
tation (Basile),  a.,  ii,  121. 
Balance,  an  auxiliary  assay  (Law),  T,., 
526  ;  P..  1896,  75. 
Mohr's,  modification  of  (G-uglielmo), 
A.,  ii,  244. 
Balance-sheet  of  the  Chemical  Society, 
March  2l8t,  1896,  T.,  572. 
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Balance-sheet   of   the   Research  Fund, 

March  21st,  1896,  T.,  573. 
Balsam  acajou,  cantharidin-like  effects 
of  (Spiegel  and   Dobbin),  A.,  i, 
654. 
Mecca,  resins  contained  in  (Batte), 
A.,  i,  58. 
Balsams.     See  also  : — 

Copaiba,  Grurjun,  and  Tolu  balsams. 
JBal samodendron  Kafal,  opoponax  from 

(Baue),  a.,  i,  57. 
Baptisia     Australis,     cytisine      in 
(Plugge),  a.,  i,  61,  68. 
tinctoria,  cytisine  in  (Plugge),  A.,  i, 
61,  67. 
Baptitoxine,  identity  of   cytisine   with 

(Plugge),  A.,  i,  67. 
Barium  in  rocks  (Hillebband),  A.,  ii, 
191. 
injurious  action  of,  on  plants  (Hasel- 
hoff),  a.,  ii,  267. 
Barium   salts,   influence   of,   on    blood 
coagulation  (Hoene),  A.,  ii,  437. 
bromide,  thermochemical  data  of  the 
compound  of  mercuric  cyanide  and 
(Varet),  a.,  ii,  88. 
oxybromide,  thermocliemical  data  of 

(Tassilly),  a.,  ii,  465. 
chlorate,   action    of    nitric   oxide   on 
(AuDEN    and    Fowler),    A.,    ii, 
172. 
chloride,  freezing  points  of  solutions 
of  (Loomis),  a.,  ii,  352;   (Pon- 
sot),  a.,  ii,  412, 
dissociation   pressure   of   hydrated 
(Muller-Erzbach),  a.,  ii,  295. 
oxy chloride,  thermochemical  data  of 

(Tassilly),  A.,  ii,  465. 
tetrachromite  (Dufau),  A.,  ii,  524. 
ferrate    (Rosell),    A.,   ii,    175 ; 

(Moeser),  a.,  ii,  250. 
ferrite  (Moesee),  A.,  ii,  250. 
imidos<ulphonrttes    (Divebs    and 

Haga),  T.,  1622  ;  P.,  1896,  179. 

periodate,  action   of    nitric  oxide  on 

(Atjden  and  Fowler),  A.,  ii,  172. 

iodide,   thermochemical  data   of    the 

action    of    mercuric     cyanide     on 

(Varet),  A.,  ii,  148. 

iodomolvbdate    (Chektien),   A.,    ii, 

651. 
niobate  (Labsson),  A.,  ii,  564. 
oxide,  action  of  dry  hydi-ogen  chloride 

on  (Veley),  a.,  ii,  360. 
sulphate,    solubility    of    (Fresenius 
and  HiNTz),  A.,  ii,  499;    (Ktis- 
tee),  a.,  ii,  625. 
precipitation  of,  by  barium  chloride 

(Ltjnge),  a.,  ii,  672. 
detection  and  estimation  of,  in  pre- 
sence of  silicates  (de  Koningh), 
A.,  ii,  275. 


Barium   metatungstate,   physical    pro- 
perties   of     (Soboleff),     a.,     ii, 

478. 
phosphododecatungstate,     physical 

properties   of   (Soboleff),   A.,   ii, 

477. 
tungstitartrate    (Hendebsov     and 

Barb),  T.,  1457;  P.,  1896,  169. 
Barium,     detection    of     traces    of,    in 

strontium  salts  (Sobensen),  A.,  ii, 

362. 
detection    of,    microchemically 

(Teaube),  a.,  ii,  578. 
estimation  of,   by  alkalis,  volumetri- 

cally  (Ruoss),  A.,  ii,  500. 
separation  of  calcium  and  strontium 

from  (Dupasquieb),  A.,  ii,  450. 
Barklyite     from   N.S.    Wales    (Livee- 

sidge),  a.,  ii,  657. 
Barley,  protection   of   diastase   by   the 

colouring  matter  of  (GtBEEn),  A., 

i,  110. 
changes    during    germination    of 

(Eheich),  a.,  ii,  541. 
effect  of  chemical  substances  on  ger- 

mination  of   seeds  of    (Sigmund), 

A.,  ii,  441. 
proteids  of  (Osboene),  A.,  i,  455. 
Barley.      See  also  Agricultural  Chem- 
istry (Appendix). 
Barley-meal,  proteids  from  (Kjeldahl), 

A.,  i,  583. 
Basalt  from  Bondi,  N.S.W.  (Cubran), 

A.,  ii,  40. 
from  East  Lothian  (Hatch),  A.,  ii, 

116. 
leucite,    from    Vesuvius     (Thoepe), 

A.,  ii,  41. 
Base,   CgHgNsOo,   from    albumin   salts 

(Hedin),  a.,  i,  659. 
CgHigNO,    from    reduction    of    catn- 

phorone-oxime  oxalate  (Keep),  A., 

i,  448. 
CgHjgN,   from  reduction  of  wophor- 

one-oxime,    and   its    oxalate,    and 

carbamide  (Ke^p),  A.,  i,  418, 
C10H11N3,       from        phenylwobutyl- 

idenehydrazine,  and  its  zinc  chlor- 
ide compound,  picrate,  and  bromo- 

derivative  (Beunnee),  A.,  i,  169. 
C12H19N,  from  camphoroxime  and  its 

salts  (Fobsteb),  P.,  1896,  146. 
Bases,  C12II17ON,  isomeric,  from  1:3:4- 

xylidine    and     acetaldehyde,     and 

their  benzoyl    derivatives,  oximes, 

and  aniline,  anisidine,  and  1:3  :  4- 

xylidine  compounds  (Millee  and 

Plochl),  a.,  i,  534. 
inorganic,     poisonous    effect    of,    on 

algoe  and  infusoria  (Bokoeny),  A., 

ii,  669, 
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Bauxite  from  Alabam  v  (Hillebeand), 

A.,  ii,  40. 
Bauxites,  composition  of  (Laub),  A.,  ii, 

430. 
Bean,  dye  of  blue  (Weigert),  A.,  i, 

388. 
Beans.     See  Agricultural  Chemistry. 
Beaumontite    from    Sweden    (Holst), 

A.,  ii,  312. 
Beheerinum,     preparation    of    bebirine 

from  (ScHOLTz),  A.,  i,  710. 
Bebirine,    preparation    of,    from   "  Be- 
heerinum punim  "  (ScHOLTZ),  A.,  i, 
710. 
hydrochloride,  methiodide,  and  acetyl 
and  benzoyl  derivatives  and  oxida- 
tion product  (SciiOLTz),  A.,  i,  710. 
Beef-tea,    estimation   of    solids    in    (de 

KoSingh),  a.,  ii,  552. 
Beer,    action    of    Bacillus    suhtilis   on 
(Brown),  A.,  ii,  321. 
ropiness    of,    caused    by    bacteria 

(Brown  and  Morris),  A.,  ii,  321. 
the  unfermentable   reducing   residue 

of  (Morris),  A.,  ii,  394. 
detection  of  fluorine  in  (Brand).  A., 
ii,  447  ;  (Hefelmann  and  Mann), 
A.,  ii,  497. 
detection    of    salicylic    acid    in 

(ScHOEPp),  A.,  ii,  227. 
analysis  of  (Morris),  A.,  ii,  394. 
black,    polarisation   and    analysis    of 

(Heron),  A.,  ii,  394. 
estimation    of    dry    substance    in 

(Elion),  a.,  ii,  395. 
estimation  of  glycerol  in  (Labobde), 

A.,  ii,  77;  (Pabtheil),  A.,  ii,  78. 
estimation    of    maltodextrins    in 
(Morris),  A.,  ii,  394. 
Beer-worts,     removal    of     nitrogenous 
matter  from  malt  and  (Ehrich), 
A.,  ii,  540. 
polarisation  and  analysis  of  (Heron), 

A.,  ii,  394. 
estimation    of    dry    substanee    in 

(Elion),  A.,  ii,  395. 
estimation  of   proteids   in    (Schjer- 
ning),  a.,  ii,  631. 
Beeswax.     See  Wax. 
Beetroot,     composition     of     pollen     of 
flowers  of  (Stift),  A.,  ii,  541. 
red  dyes  of  (Weigert),  A.,  i,  388. 
bee  Agricultural  Chemistry  (Appen- 
dix) and  Sugars. 
Behenoxylic    acid,    constitution    of 

(Spieckebmann),  a.,  i,  410. 
Benzaldehyde,  magnetic  rotatory  power, 
&c.,  of  (Perkin),  T.,  1064,  1091, 
1125,  1199,  1242. 
from   the   electrolysis    of    potassium 

mandelate  (Walker),  T.,  1279. 
reduction  of  (Kauefmann),  A.,  i,  649. 


Benzaldehyde,  action  of  ethylic  ortho- 
formate  on  (Claisen),  a.,  i,  464. 
action  of,  on  hydrocotarnine  (Liebee- 

mann),  a.,  i,  711. 
condensation  of,   with   acetophenone 
(ton  Kostanecki  and  Eossbach), 
A.,  i,  556. 
condensation    of,  with    adipinketone 
(Yoelandeb  and    Hobohm),   A., 
i,  603. 
condensation  of,  with  o-aminobenzyl- 
^-toluidine,     o-aminobenzyl-o-tolu- 
idine,        o-aminobenzyl-o-anisidine 
(Busch),  a.,  i,  507. 
condensation     of,    with     azobenzene 

(Baestlowsky),  a.,  i,  358. 
condensation  of,   with  ^cZohexanone 
and  "with   wobutylic  acetonedicarb- 
'         oxylate   (Peteenko-Kuitschenko 
and  Aezibascheff),  A.,  i.  671. 
condensation     of,    with     o-hydroxy- 
acetophenone    (Feiedlander  and 
KiJDT),  A.,  i,  439. 
condensation    of,    with    o-nitroaceto- 
phenone    (Englee  and  Doeant), 
A.,  i,  49. 
condensation  of,  with  thiophen  (Tohl 

and  Nahke),  A.,  i,  690. 
condensation  of,  with  ^-tolyl  methyl 
ketone    (Kostanecki    and    Ross- 
bach),  A.,  i,  688. 
lithium  hydrogen  sulphite  (Fagaed), 
A.,  i.  39. 
Benzaldehyde,  o-  and  m-,  chloro-,  pre- 
paration  of     (GrNEHM    and    Ban- 
zigee),  a.,  i,  432. 
3  :  4-f?ichloro-,  preparation  of 

(G-NEHM  and  Banziger),  A.,  i,  432. 
2  :  5-cZichloro-,  preparation  of  (G-nehm 
and  B anzigee) ,  A.,  i,  432. 
aniline,  methylamine,  and^-phenet- 
idine    derivatives     of     (Gnehm 
and  Banzigeu),  A.,  i,  432 
condensation  product  of,  with  di- 
methylaniline      (GtNehm        and 
Banzigee),  a.,  i,  432. 
2  :  5-d!tcliloro-6-amino-    (G-nehm  and 

Banzigee),  A.,  i,  432. 
2  :  5-rftchloro-6-ritro-,  and  its  aniline 
derivative    (Gnehm    and   Ban- 
zigee), A.,  i,  432. 
substance,  free  from  nitrogen,  ob- 
tained from,  by  action  of  sodium 
sulphite     (Gnehm     and     Ban- 
zigee), A.,  i,  433. 
2  :  5-rf'ichloro-?-nitro-,    and    its     ani- 
line     derivative      (Gnehm       and 
Banzigee),  A.,  i,  432. 
o-iodo-,  and  its  dichlcride   (Patter- 
son), T.,  1006;  P.,  1896,  153. 
w-iodo-,  and  its  dichloride  (Pattee- 
SOn),  T.,  1002;  P.,  1896,  153. 
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Benzaldehyde,^-ioclo-,and  its  dicliloride 

(Patterson),  T.,  1005;  P.,  1896, 

153. 
o-iodoso-    (Patteeson),     T.,    1007; 

P.,  1896,  153. 
w-iodoso     (Patterson),    T.,    1003  ; 
P.,  1896,  153. 

acetate.     See  Acetic  acid,  benzalde- 
hyde,  7?i-iodoso,  salt  of. 
^-iodoso-  (Patterson),  T.,  1005  ;  P., 

1896,  153. 
w-iodoxy-  (Patterson),  T..  1004 ;  P., 

1896,  153. 
j»-iodoxy-  (Patterson),  T.,  1005  ;  P., 

1896,  153. 
nitro-,  heat  of  combustion  of  (Matig- 

NON  and  Deligny),  A.,  ii,  88. 
7n-nitYo-,    condensation    of,    witli    o- 

aminobenzylauiine,     (Busch),    A., 

i,  507. 
^-nitro-,  condensation  of,  witli  aniline 

(Prud'homme),  a.,  i,  307. 
Benzaldehjdecyanhydrin,  hydrolysis  of, 

with  alkalis  (GLiJCKSMANN),A.,i,39. 
condensation   of,  with    benzaldehyde 

(Fischkr),  a.,  i,  262. 
B  enzaldehy  dediphen  y  Ihy  drazine 

(Causse),  a.,  i,  611. 
Benzaldehydephenylhydi-azone 

(Walker),  T.,  1279. 
action    of   formaldehyde   on    (Wal- 
ker), T.,  1285. 
Benzaldehydephenylhydrazone,  2  :  5-di- 

chloro-   (Gnehm   and  Banzigeb), 

A.,  i,  432. 
2  :  5-c?ichloro-6-amino-   (Gtnehm:  and 

Banziger),  a.,  i,  432. 
2  :  5-<iichloro-6-nitro-    (GtNEHM     and 

Banziger),  A.,  i,  432. 
2  :  5-c?ichloro-?-nitro-    (G-NEHM    and 

Banziger),  A.,  i,  432. 
o-iodo-  (Patterson),  T.,  1008;   P., 

1896,  153. 
»n-iodo-   (Patterson),  T.,  1009;  P., 

1896,  153. 
^-iodo-  (Patterson),  T.,  1009;  P., 

1896,  153. 
Benzaldehydine,      amino-      (Hinsberg 

and  Koller),  A.,  i,  537. 
Benzau/i'aldoxime       and      its      hydro- 
chloride (Luxmoore),  T.,  177;   P., 

1895, 149. 
action  of  phosphorus  trichloride    on 

(Ltjxmoore)  ,  T.,  191 ;  P.,  1895, 149. 
action   of  pliospliorus   pentachloride 

on  (Luxmoore),  T.,  190;  P.,  1895, 

149. 
chloro-derivative     of     (Luxmoore), 

T.,  191 ;  p.,  1895,  149. 
Benzaldoxime  sulphates    (Luxmoork), 

T.,  180  J  P.,  1895,  149. 


Benzaldoxime,    2  :  5-<7ichloro-6-amino- 
(Qneh-m    and    Banziger),   A.,   i, 
432. 
2  :  5-rfichloro-6-nitro-    (Q-nehm    and 

Banziger),  A.,  i,  4-32. 
2  :  5.c?tchloro-?-nitro     (GtNEHM     and 

Banziger),  A.,  i,  432. 
o-iodo-  (Patterson),  T.,  1008;    P., 

1896,  153. 
w-iodo-,  and  its  dichloride  (Patter- 
son), T.,  1008;  P.,  1896,  153. 
jo-iodo-  (Patterson),  T.,  1008;  P., 
1896,  153. 
Benzsv»aldoxime,        preparation        of 
(Hantzsch    and    Schultze),    A., 
i,  672. 
velocity   of  formation   of   henz-anti' 

aldoxime  from  (Ley),  A.,  ii,  243. 
action  of  phosphorus    trichloride  on 
(Luxmoore)  ,T.,  192 ;  P.,  1895, 149. 
salts  of  (Luxmoore),  T.,  180;    P., 

1895,  149. 
hydrochloride  (Luxmoore),  T.,  179; 

P.,  1895,  149. 
acetate,     velocity    of    formation    of 
nitrile    and     acetic     acid     from 
(Ley),  a.,  ii,  243. 
p-brom,  velocity  of    formation    of 
nitrile     and    acetic     acid     from 
(Ley),  a.,  ii,  243. 
^-chlor,  velocity    of   formation  of 
nitrile     and    acetic    acid     from 
(Ley),  a.,  ii,  243. 
^-iodo,    velocity    of    formation    of 
nitrile     and     acetic    acid     from 
(Ley),  a.,  ii,  243. 
j3-chlor,  velocity  of  formation  of  the 
aw^t-modification   from  (Ley),  A., 
ii,  243. 
Benzaldoximes,  isomerism  of  alkyl  de- 
rivatives of  (Luxmoore),  T.,   187 ; 
P.,  1895,  149. 
methyl  derivatives  of  (Luxmoore), 
T.,  186. 
i.so-Benzaldoximido-acetic  acid 

(Hantzsch  and  Wild)  A.,  i,  285, 
action  of  halogen  acids  on  (Hantzsch 

and  Wild),  A.,  i,  286. 
its    metallic  salts   and    ethylic    salt, 
(Hantzsch  and  Wild),  A.,  i,  285. 
Benzamide  (Cuhtius),  A.,  i,  340. 

preparation  of  (Luxmoore),  T.,  188  ; 

(Busch  and  Stern),  A.,  i,  677. 
magnetic  rotatory  power,  «&c.,of  (Peb- 

kin),  T.,  1114,  1216,  1246. 
heat  of  solution  in  ethylic  alcohol  of 

(Speyers),  a.,  ii,  411. 
action   of   phosphorus  trichloride  on 

(Lachmann),  a.,  i,  601. 
decomposition  of,  with  sodium  hypo- 
chlorite (Coninck),  a.,  i,  364. 
action  of  sodium  ethoxide  on  (Cohen 
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and    Archdeacon),    T.,    94;    P., 
1896,  8. 
Benzamide,  acetvl  derivath-e  of  (Bla- 

CHEe),  a.,  i,  33. 
Benzamide,    o-chloro-,   tbermocliemical 
data  of  (KivALS),  A.,  ii,  410. 
tliio-,  action  of  iodine  on  (Hofmann 
Lecture),  T.,  714. 
Benzamidine,    condensation    of,    with 

benzoin  (Kulisch),  A.,  i,  627. 
Benzamidoacetamidotliymol    (Sodeei)  , 

A.,  i,  359. 
Benzamidobenzene,  cliloro-   (Slosson), 

A.,  i,  216. 
o-Benzamidobenzonitrile  (Pinnoeo  and 

Samann),  a.,  i,  366. 
Benzamidobenzoylthymol  (Plancher), 

A.,  i,  358. 
2-Benzamidodiphenyl    (Pictet    and 

Hfbeet),  a.,  i,  53,  483. 
Benzamido-p-methylbenzylamide  (Lus- 

tig),  a.,  i,  163. 
3-Benzamidoquinoline    (Claus     and 

Schnell),  a.,  i,  320. 
/j-Benzamidosulphonamide    (Remsen 

and  MucKENFUSs),  A.,  i,  482. 
Benzaraidosulphonamide,      infusible 
(Remsen    and   Muckenfuss),  A.,  i. 
482. 
Benzamidosulphonic     acid,    jo-brorao-, 
etliylic  salt  of  (Bottingee),  A.,  i, 
372. 
5-Benzaniidotetrazole    (Thiele    and 

Ingle),  A.,  i,  107. 
Benzamidotliymol    and    its    benzoate 

(Planchek),  a.,  i,  358. 
Benzanilide,  preparation  of  (Cohen  and 
Aechdeacon),  T.,  92  ;  (BuscH  and 
Stern),  A.,  i,  677. 
benzoyl  derivative  of  (Hallee),  A., 

i,  33. 
♦n-nitro-o-amino-  (Keatz),  A.,  i,  365. 
Benzanilamide  sodium  ethoxide  (Cohen 
and  Aechdeacon)/!.,  94;  P.,  1896, 
8. 
Benzazide.     See  Benzoylazoimide. 
Benzene,  discovery  of  (Hofmann  Lec- 
tuee),  T.,  597. 
discovery  of,  in  coal  tar  (Hofmann 

Lectuee),  T.,  690. 
constitution  of  (IIeyl  and  Metee), 
A.,  i,  145;  (Brijul),   A.,  i,  147; 
(Meyer),   A.,   i,  213;    (Vaubel), 
A.,  i,  213,  352,  646;    (Hantzsch), 
A.,  i,  419. 
constitution  according   to  the  vortex 
atom,  theory  of  (Fitzgehald),  T., 
892;  P.,  1896,  25. 
magnetic    rotatory    ])0wer,    &c.,    of 
(Perkin),   T.,    1064,    1082,   1084, 
1085,  1191,  1241. 
heat  of   evaporation  of  (Beckmann, 


FtrcHs,  and  Gernhaedt),  A.,  ii, 

237;  (G-eiffiths  and  Marshall), 

A.,  ii,  349. 
Benzene,   influence  of  pressure  on  the 

freezing  points  of  solutions  of  sub- 
stances in  (Colson),  a.,  ii,  157. 
volume  changes  during  the  formation 

of  solutions  in  (Jones),  P.,  1895, 

179. 
derivatives,  action  of  bromine  on,  and 

the  effect  of  various  groups  on  the 

orientation  (Vaubel),  A.,  i,  147. 
a-hexabromide  (Oendorf  and  How- 
ells),  A.,  i,  474. 
)8-hexabromide  (Orndorf  and  How- 
ells),  A.,  i,  474. 
hexabromide,  cis-  and  i^r«»,9-modifica- 

tions  of  (Orndorf  and  Ho  wells), 

A.,  i,  474. 
estimation    of,    in    illuminating    gas 

(Notes  and  Blinks),  A.,  ii,  128. 
separation   of,  from  light  petroleum 

(Heneiques),  a.,  ii,  77. 
separation  of,  from  coal-tar  naphtha 

(Hofmann  Lecture),  T.,  598. 
Benzene,    bromo-,    magnetic    rotatory 
power,  &c.,  of   (Perkin),   T.,  106*4, 
1118,  1119,  1202,  1243. 

melting  point  of  (v.  Schneider), 
A.,  ii,  290. 

action  of  sodium  on  (Weilbr),  A,, 
i,  242. 

condensation  of,  with  ethylic  oxal- 
ate (Frey),  a.,  i,  99. 
o-dihromo-,  preparation  of   (Bruyn 

and  VAN  Leent),  A.,  i,  605. 
1:3:  5'trihromo-  (Jack SON  and  Cal- 
yeet),  a.,  i,  473. 

reduction  of  (Jackson  and   Cal- 
teet),  a.,  i,  538. 

action  of  sodium  ethoxide  on  (Jack- 
son and  Calveet),  A.,  i,  473. 
1:2:3:  o-tetrabromo-    (Jackson 

and  Calveet),  A.,  i,  473. 
1:2:4:  5-tetrahromo  (Jackson  and 

Calveet),  A.,  i,  473. 
1  :  4-bromiodo-,    preparation    of 

(Hietz),  a.,  i,  531. 
1:3:5:  2-^Wbromiodo-,    preparation 
of  (Jackson  and  Calvert),  A.,  i, 
473. 

insoluble  substance  formed  in  the 
decomposition  of  (Jackson  and 
Calvert),  A.,  i,  473. 
o-bromonitro-,  preparation  of  (Coste 

and  Parry),  A.,  i,  352;  (de  Con- 

inck),  a.,  i,  473  ;   (Ullmann),  A., 

i,  605. 
w-bromonitro-   (de  Coninck),  A.,  i, 

473. 
jp-bromonitro-    (Coste   and    Tarry)  , 

A.,  i,  352  ;  (de  Coninck),  A.,  i,  473. 
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Benzene,  4:1:  2-bromof7initTo-  (Crit- 
Tius),  A.,  i,  339. 
1:3:5:2:  4-trihro-modimtro- 

(Jacksox  and  Calvert),  A.,  i, 
473. 
reduction  of  (JACKSOtf   and    Cal- 
vekt),  a.,  i,  538. 
^ribromo^rmitro-,    action   of    sodium 
ethoxide  on    (Jackson   and    Cal- 
yekt),  a.,  i,  473. 
^e^rabromo-m-(^mitro-,    action    of 
sodium  ethoxide  on  (Jackson  and 
Calvert),  A.,  i,  473. 
chloro-,     preparation    of,    by    Sand- 
meyer's  reaction  (Walter),  A., 
i,  472. 
magnetic    rotatory   power,    &c.,  of 
(Perkin),  T.,  1064,  1118,  1202, 
1243. 
melting  point  of  (v.  Schneider), 
A.,  ii,  290. 
o-f?tchloro-,   preparation  of  (Bruyn 
and  van  Leent),  A.,  i,  604. 
melting  point  of  (,de  Coninck).  A., 
i,  703. 
m-dich]oro-,  preparation  of  (Chatta- 
WAY  and  Evans),  T.,  848;   P., 
1896,    97;     (Bruyn     and    van 
Leknt),  a.,  i,  604. 
melting  point  of  (de  Coninck),  A., 

i,  473. 
condensation  of  with  chlorobenzene 
(Chattaway   and    Kvans),    T., 
982  ;  P.,  1896,  114. 
jo-rfzchloro-,  preparation  of  (Bruyn 
and  VAN  Leent),  A.,  i,  604. 
melting  point  of  (de  Coninck),  A., 

i,  473. 
magnetic   rotatory   power,    &c.,    of 

(Perkin),  T.,  ll^O,  1202,  1243. 
influence  of  pressure  on  the  freez- 
ing point  of  a  benzene  solution  of 
(Colson),  a.,  ii,  157. 
1:3:  5-;^rtchloro-,     preparation      of 
(Bruyn  and  van   Leent),  A.,  i, 
604,  605. 
tetrachloro-      (GtNEHm      and     Ban- 

ziger),  a.,  i,  432. 
1:2:4:  6-^«?;^rachloro-     (Zaharia), 

A.,  i,  646. 
1:2:3:  5-tetrach\oTO;    preparation 
of  (Bruyn  and  van  Leent),  A.,  i, 
604. 
pentachloro-,    preparation    of   (Zah- 
aria), A.,  i,  640. 
7iea:achloro-,    preparation    of     (Zah- 

ARIa),  A.,i,  646. 
2:1:3:  5-cliloroii'ribromo-      (Jack- 
son and  Calvert),  A.,  i,  473. 
^-chlorocyano-    (Rem sen,  Hartman, 

and  MucKENEUss),  A.,  i,  373. 
chloro-^-iodo-,    from     ^-chlorodiazo- 


benzene  anhydride  (Bamberger)^ 
A.,  i,  299. 
Benzene,  ^-chloriodoxy-,  preparation 
of  (Willgerodt),  a.,  i,  533. 
o-chloronitro-,  preparation  of   (Ull- 

mann),  a.,  i,  605. 
melting  point  of  (de  Coninck),  A.,  i, 

473. 
w-chloronitro-,  melting  point  of   (de 

Coninck),  A.,  i,  473. 
^-chloronitro-,  melting  point  of  (de 
Coninck),  A.,  i,  473. 
action    of     hydrochloric    acid    on 
(Bruyn  and  van  Leent),  A.,  i,. 
604. 
condensation  of,  with  benzylamine 
(Kehrmann  and  Tikhvinsky),. 
A.,  i,  511. 
jp-chlorothiocyano-    (Hantzsch    and 

Hirsch),  a.,  i,  429. 
fluoro-,  magnetic  rotatory  power,  &.C., 
of  (Perkin),  T.,  1118,  1119,  1162, 
1201,  1243. 
iodo-,  magnetic  rotatary  power,  &c.,of 
(Perkin),  T.,  1064,  1118,  1119, 
1203,  1243. 
melting  point  of  (v.  Schneider)^ 
A.,  ii,  290. 
Aeajiodo-  (Rupp),  A.,  i,  618. 
o-iodonitro-,    preparation    of     (Ull- 

mann),  a.,  i,  605. 
iodoxy-,      preparation     of      (Will- 
gerodt), A.,  i,  533. 
action    of     barium    hydroxide    on 
(Willgerodt),  A.,  i,  676. 
nitro-,    preparation     of      (Hofmavn 
Lecture),  T.,  607. 
magnetic   rotatory  power,    Ac,    of 
(Perkin),  T.,  1064,  1094,  11 8U, 
1239. 
behaviour    of,    towards    hydroxyl- 

amine  (Angeli),  A.,  i,  613. 
reduction  of  (Wislicenus),  A.,  i, 
298,    672;    (Lob),    A.,    i,    533, 
605. 
metabolism  in,  poisoning  by  (MiJN- 
ZER  and  Palma),  A.,  ii,  662. 
o-dimtvo-,  action  of  hydrochloric  and 
hydrobromic  acids  on  (Bruyn  and 
VAN  Leent),  A.,  i,  604,  605. 
m-dinitro-,  magnetic  rotatory  power, 
&c.,  of  (Peukin),  T.,  1095,  1181, 
1239. 
heat   of   combination   with    naph- 
thalene  in  the  liquid  and  solid 
states  (Pickering),  A.,  ii,  148. 
influence  of  pressure  on  the  freez- 
ing point  of  a  benzene  solution 
of  (Colson).  A.,  ii,  157. 
reduction  of  (Hofmann  Lecture), 

T.,  647. 
action    of     hydrochloric    acid    on 
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(Bruyn  and  van  Leext),  A.,  i, 
604. 
Benzene,  p-dinitvo-,   action   of   hydro- 
chloric  acid  on  (BRUYisr  and  van 
Leent),  a.,  i,  604. 
1:3:  5-trinitro-    (Hill    and     Tok- 
eat),  a.,  i,  90. 
action    of     hydroch-loric    acid    on 
(Beuyn  and  van  Leent),  A.,  i, 
604. 
action  of  soda  on  (Meyee),  A.,  i, 

419. 
compound  of,  with  potassium  meth- 
oxide     (Meyee),     A.,    i,    419 ; 
(Beuyn  and  van  Leent),  A.,  i, 
147. 
citroso-,  preparation  of  (Piloti),  A., 
i,  55H. 
behaviour  of,  towards  plienylhydr- 
azine  (VValtheh),  A.,  i,  542. 
o-rfinitroso-  (Zincke),  A.,  i,  430. 
Benzeneazimidole,  reduction  and  oxida- 
tion of  (Zincke),  A.,  i,  429. 
Benzene-4-azo-2-«acetamidoj)heuol,       m- 
nitre-    (Meldola,    Woolcott,   and 
Weay),^T.,  1324. 
Benzene-4-azo-2-aminoplienol,    jw-nitro- 
(Meldola,  Woolcott,  and  Wbay), 
T.,  1325. 
Benzeneazo-o-cresetoil,     reduction      of 
(Jacobsen,  Feetsch,  Maesden,  and 
Schkolnik),  a.,  i,  23. 
Benzeneazo-w-cresetoil,     reduction     of 
(Jacobsen,  Feetsch,  Maesden,  and 
Schkolnik),  A.,  i,  24. 
Benzeneazocyanaeetic     acid,     propylic, 
butylic,   and   amy  lie   salts,  modifica- 
tions of  (Faveel),  a.,  i,  479. 
Benzeneazoethane,  conversion  into  acet- 
aldehydephenylhy drazone  (Fischee)  , 
A.,  i,  361. 
Benzeneazoguaiacol,   ?w-nitro-,   and    its 
benzoate  [OH  :  OMe  :  No  =  1  :  2  :  4] 
(Meldola,  Woolcott,  and  Weay), 
T.,  1333. 
Benzeneazoimidoformyl  cyanide  (Nef), 

A.,  i,  73. 
Benzeneazophenetoil,     derivatives      of, 

reduction  of  (Jacobsen),  A.,  i,  23. 
Benzeneazoresorcinoloxime,  effect  of,  on 
the   freezing   point    of    dilute    soda 
solution  (GoLDSCHMiDT  and  Gieaed), 
A.,  i,  475. 
Benzeneazosalicylic     acid,      potassium, 
ethvlic  salts  (Hewitt  and  Steven- 
son), T.,  1265  ;  P.,  1896,  150. 
o-chloro-,  ammonium,  potassium,  sil- 
ver,    methylic,    ethylic    salts,    be- 
haviour   towards    bases    (Hewitt 
and    Stevenson),    T.,   1258 ;    P., 
1896,  149. 
»n-cliloro-,  ammonium,  silver,  barium. 


potassium,   methylic,  ethylic   salts 
(Hewitt     and     Stevenson),    T., 
1262  ;  P.,  1896,  150. 
Benzeneazosalicylic      acid,      ^-chloro-, 
potassium,  ammonium,  barium,  silver, 
methylic,  ethylic  salts  (Hewitt  and 
Stevenson),  T.,  IzGS  ;  P.,  1896, 150. 
Benzeneazoximidoresorcinol,    effect    of, 
on  the  freezing  point  of  dilute  soda 
solution  (GoLDSCHMiDT  and  Gieaed), 
A.,  i,  475. 
Benzenediazonium  chloromiodide,  chlo- 
roc^iiodide,  dichloriodide,  bi-omodi- 
iodide,      dibromiodide,      chlorodi- 
bromide,       and      bromodiclaloride 
(Hantzsch),  a.,  i,  93. 
thiocyanate  (Hantzsch  and  Hiesch), 
A.,  i,  428. 
Benzenediazonium,  ^-bromo-,  bromodi- 
iodide,    dibromiodide,   and  chloro- 
bromiodide  (Hantzsch),  A.,  i,  94. 
^rtbromo-,    thiocyanate     (Hantzsch 

and  Hiesch),  A.,  i,  429. 
j?-chloro-,    chloride   and   thiocyanate 
(Hantzsch    and  Hiesch),  A.,    i, 
428,  429. 
^-nitro-,    perbromide,    from    anti-p- 
nitrodiazobenzenethiophenyl 
ether  (Hantzsch  and  Feeese), 
A.,  i,218. 
dichloriodide,  and  chlorobromiodide 
(Hantzsch),  A,,  i,  94. 
2>-thiocyano-,  chloride  (Hantzsch  and 
Hiesch),  A.,  i,  429. 
Benzenediazosulphonic  acid,  potassium 
salt  (Bambeegee  aud  Keaus),  A.,  i, 
61]. 
Benzene-6  :  1-diazoxide,      2  :  4-bromo- 
nitro-  (Meldola,  Woolcott,  and 
Weay),  T.,  1327;  P.,  1896,  164. 
4-nitro-   (Meldola,  Woolcott,  and 
Weay),  T.,  1328. 
Benzene-o-diearboxylic    chloride.      See 

Phthalic  chloride. 
Benzene-o-dioxime.     See    o-Quinonedi- 

oxime. 
Beuzene-m-disulphonic  acid,  calcium  salt 

of  (Snape),  T.,  100. 
Benzene-;p-disulphonic     acid,     calcium 

salt  of  (Snape),  T.,  100. 
Benzeneindone.     See  Aposafranine  and 

also  Anilidoaposafranine. 
Benzeneindoneliydrate.     See   Hydroxy- 

aposafranone. 
Benzenes ulphinic  acid,  electrolytic  con- 
ductivity of  solutions  of  (Lovkn), 
A.,  ii,  413. 
sodium  salt  of,  action  of  stilbene  di- 
bromide,    and   a-  and  yS-tolane  cTi- 
bromide  on  (Otto),  A.,  i,  242. 
Benzenesulphonamide,  diacetyl    deriva- 
tive of  (Piloty),  a.,  i,  556. 
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Benzenesvilplionamide,  dihromo- 

(Kastle,  Ke[SER,  and  Bkadley), 
A.,  i,  555. 
jo-bromocyano-  (Kreis),  A.,  i,  48. 
jo-cbloro-,  dibromide  (Kastle),  A.,  i, 

172. 
f^zchloro-     (Kastle,     Keiseb,     and 

Bradley),  A.,  i,  555. 
^-chlororfibromo-    (Kastle,  Keiser, 

and  Bradley),  A.,  i,  555. 
fZichloro-jtf-bromo-  (Kastle,  Keiser, 

and  Bradley),  A.,  i,  555. 
j9-cyuno-    (Remsen,    Hartman,   and 
Muckenfuss),  a.,  i,  373. 
Benzenesulphonensparagine,  electrolytic 
conductivity  of  solutions  of  (Lov^n), 
A.,  ii,  413. 
Benzenesulphonebenzylhydroxylamine 

(Piloty),  a.,  i,  556. 
Eenzenesulphoneglycocine,    electrolytic 
conductivity  of  solutions  of  (Loven), 
A.,  ii,  413. 
Benzenesulpboneplienylhydroxylamide 

(Piloty),  A.,  i,  55K. 
Benzenesulpbonepiperidide    (Franchi- 

MONT  and  Taverne),  A.,  i,  603. 
Benzenesulplionic    acid,    diamo- 
(Zincke),  a.,  i,  169. 
5  : 2-bromocyano-,  and  salts  (Kheis), 

A.,  i,  48. 
^-cyano-,  and  salts  (Remsen,  Hart- 
man,  and  Muckenfuss),  A.,  i,  373. 
^-nitrosopbenylic   salt    (Bornstein), 
A.,  i,  542. 
Benzenesulphonic     chloride,    magnetic 
rotatory  power,  &c.,  of  (Perk in), 
T.,  1123,  1205,  1244. 
condensation     of,     with     piperazine 

•  (Rosdalsky),  a,,  i,  257. 
5  :  2-broniocyano-  (Kreis),  A.,  i,  48. 
jo-cyano-    (Remsen,    Haktman,    and 
MircKENFuss),  A.,  i,  372. 
Benzenesulphonic  methylamide,  action 
of  nitric  acid  on  (Franchimont),  A., 
i,  602. 
Benzenesulphony  lliy  droxylamid  e,        its 
salts  and  diacetyl  derivative  (Piloty), 
A.,  i,  555. 
Benzenesulph-o-toluidide,     p-cj&no- 
(Remsen,   Hartman,  and  Mucken- 
puss).  A.,  i,  373. 
Benzenesulpho-m-toluidide,    p-cyano- 
(Remsen,  Hartman,  and  Mucken- 
Fuss),  A.,  i,  373. 
Benzenesulpho-j3-toluidide,    jo-oyano- 
(Remsen,  Hartman,  and  Mucken- 
Fuss),  A.,  i,  373. 
Benzenyl-o-aminothiophenol,      prepara- 
tion of  (HOFMANN  LECTrRE),T.,  712. 
Benzenylaminoxime,      ethylenic     ether 
(Werner  and   Gemeseus),  A.,   i, 
431. 


Benzenylaminoxime,    o-amino-,  and  its 
salts  (PiNNOW  and  Samann),  A.,  i, 
366. 
tZibromo-,  ethylenic  ether  (Werner 

and  Gemeseus),  A.,  i,  431. 
fl^tchloro-,  ethylenic  ether   (Werner 
and  Gemeseus),  A.,  i,  431. 
Benzenylazoxiraetlienyl,    o-amino-,  and 
its     hydrochloride    and     acetyl     de- 
rivative (PiNNOW  and  Samann),  A., 
i,  367. 
Benzerythrene.     See  j^-Bidiphenyl. 
Benzethylamide,      wi-nitro-o-amino- 

(Kratz),  a.,  i,  365. 
Benzethyleneamide,      7»-nitro-o-amino- 

(Kratz),  a.,  i,  365. 
Benzhydrazide,  action  of  diazobenzene 
on  (CuRTius),  A.,  i,  339. 
m-amino-,  its  hydrochloride  and  ben- 
zylidene    derivative    (Struve    and 
Radenhausen),  a.,  i,  36. 
o-bromo-    (Struye   and   Radenhau- 
sen), A.,  i,  36. 
w-nitro-o-amino-  (Kratz),  A.,  i,  365. 
Benzhydrol,    o-amino-,  and    its    acetyl 
derivative  (Gabriel  and  Stelzser), 
A.,  i,  506. 
Benzhydrol  ether,  preparation  of  (K  lin- 
ger and  LoNNEs),  A.,  i,  686. 
Benzidum.     See  Aniline. 
Benzidine,  preparation  of   (Lob),  A.,  i, 
605. 
estimation  of  (Vaubel),  A.,  ii,  507. 
Benzil,  refraction  equivalent  of  (Ander- 
LiNi),  A.,  ii,  229. 
condensation  of,  with  acetonedicarb- 
oxylic  acid    (Japp  and  Lander), 
P.,   1896,  109. 
condensation  of,  with  ethylic  aceto- 
acetate   (Japp   and   Lander),   T., 
736  ;  P.,  1895,  146. 
condensation   of,  with  levulinic  acid 
(Japp    and    Murray),  P.,   1896, 
146. 
condensation  of,  with  phenylethylene- 
diamine  (FEiSTand  Arnstein),  A., 
i,  258. 
condensation     of,     with     thiophenol 
(Troeger  and  Eggert),  A.,  i,  562. 
Benzilic   acid   {diphent^lglycollic   acid), 
action  of  sulphuric  acid  on  (K linger 
and  LoNNEs),  A.,  i,  374. 
Benzimidoethyl  ether  (BusHONo),  A., 

i,  546. 
Benzimidomethyl  ether  (Bushong),  A., 

i,  546. 
Benzo-a-hydroxy-o/S-diphenylethyl- 

umine  (Soderbaum),  A.,  i,  484. 
Benzobiuret    (Ostrogoyitch),    A.,    i, 

530. 
Benzobutylamide,      7-chloro-      (Luch- 
mann).  A.,  i,  545. 
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Benzocyanethenylamidoxime  (Schmidt- 

mann),  a.,  i,  458. 
Benzo-4-chloro-l  :  3  :  5-xyleneamide 

(Klages),  a.,  i,  291. 
Benzodibenzvlhydrazide  (Cuetius  and. 

Quedenfeldt),  a.,  i,  29. 
Benzo-2  :  4-dichloranilide       (Wheelee 

and  Bolt  wood),  A.,  i,  478. 
Benzodichloro-1  :  3  :  5-xyleneamide 

(Klages),  A.,  i,  291. 
Benzodietliylthiourea  (Dixon),  T.,  1604; 

P.,  1896,  224. 
Benzoformanilide  (Wheelee  and  Bolt- 
wood),  A.,  i,  478. 
Ben7,oformo-2  :  4-dicliloranilide 

(Wheelee  and   Boliwood),   A.,   i, 
478. 
Benzoform-o-toluidide  (Wheeler  and 

Boltwood),  A.,  i,  478. 
Benzoic  acid,  lieat  of  electrolytic  disso- 
ciation of  (Korteight),  A.,ii,463. 
influence  of  pressure  on  the  ireezing 
point    of    a    benzene    solution    of 
(Colson),  a.,  ii,  157. 
absorption  by  silk  of  dilute  (Walker 
and  Appleyaed),   T.,    1346 ;    P., 
1896,  147. 
Benzoic  acid,  alkali  salts  of,  estimation 
of  (Rebieee),  a.,  ii,  396. 
ammonium  salt  and  thermochemical 
data  of  the  amide  of  (Rivals),  A., 
ii,  410. 
anthraflavic  acid  salt  of  (Hofmann 

Lectuee),  T.,  633. 
allylic,   butylic,    wo-butylic,    ethylic, 
methylic,  octylic,  propylic,  and  iso- 
propylic  salts  of,  magnetic  rotatory 
powers,  &c.,  of  the  (Peekix),  T., 
1073-1078,  1094, 1125,  1141, 1173- 
1175,  1226,  1237,  1238,  1247. 
umylic   and   ethylic   salts,  molecular 
volumes  in  organic  solvents  of,  the 
(Nicol),  T.,  1413  ;  P.,  1895,  237. 
o-bromo-2-hydroxybenzylidene- 
acetone  salt  of,   (Kostanecki  and 
Schneidee),  a.,  i,  614. 
2-chloro-4-nitrophenol   salt  of  (Mel- 
DOLA,  Woolcott,  and  Wrat),  T., 
1328  ;  P.,  1896,  164. 
2-chloro-5-nitro-phenol  salt  of   (JifEL- 
DOLA,  Woolcott,  and  We  ay),  T., 
1326  ;  P.,  1896,  163. 
4-chloro-3-nitrophenol  salt  of  (Mel- 
DOLA,  Woolcott,  and  Weay),  T., 
1323  ;  P.,  1896,  163. 
guaiacol  salt  of  (Meldola),  P.,  1896, 
126,  127;  (Beijggemann),  A.,  i, 
356. 
detection  of    (Dragendorff),  A., 
ii,  278. 
liydroxymethylenephenylacetic    acid, 
salt  of  (Wislicenus),  A.,  i,  553. 


Benzoic  acid,  )3-naphthylic  salt  of,  de- 
tection of  (Deagendoeff),  a.,  ii, 
279. 
nitramino-thymylic  salt  of  (Soderi), 

A.,  i,  359. 
«i-nitro-benzeneazoguaiacol     salt    of, 
(Meldola,        Woolcott,        and 
Wray),  T.,  1333. 
o-nitroguaiacol  salt  of, 

[OBz  :  OME  :  N0.2  =  1:2:6] 
(Meldola),  P.,  1896,  127. 
^-nitroguaiacol  salt  of, 

[OBz  :  OME  :  NO2  =  1:2:4] 
(Meldola),  P.,  1896,  127. 
phenylhydroxyslyrylketone  salt  of 

(Harries  and  Russe),  A.,  i,  302. 
tolylic  salts,  detection  of  (Dkagen- 
Dorff),  a.,  ii,  280. 
Benzoic  acid,    o-amino-.     See    A^nthra- 
nilic  acid, 
m-amino-,  action  of  chlorofoim   and 
potash  on  (Elliott),  T.,  1513  ; 
P.,  1896,  171. 
action   of  sodium  hypochlorite  on 

(de  Coninck),  a.,  i,  364. 
condensation  of  with  glyoxylic  acid 
(Boettinger),  a.,  i,  47. 
^-amino-,    decomposition    of,    with 
sodium  hypochlorite  (Coninck), 
A.,  i,  364. 
condensation    of,     with    glyoxylic 
acid  (Boettinger),  A.,  i,  47. 
2  :  5-c?mmino-,   ethylic  salt    of,    and 
its  hydrochloride  and  sulpliate 
(Haeuseemann  and  Zeichmann), 
A.,  i,  170. 
^:>-bromo-,  ethylic  salt  of  (Bottingee)  , 

A.,  i,  372. 
^-bromo-o-iododichloride      (HiRTz) , 

A.,  i,  532. 
4:3:  5-bromoc<!tnitro-  (Jackson  and 

Ittner),  a.,  i,  214. 
o-cliloro-,    and    its    potassium    and 
ammonium   salts,    tliermochemical 
data  of  (Rivals),  A.,  ii,  409. 
o-chloro-o-nitro-    (van     Loon    and 

Meyer),  A.,  i,  434. 
o-fluoro-o-nitro-    (van    Loon    and 

Meyer),  A.,  i,  434. 
o-iodo-  (Patterson),  T.,  1007. 

action  of  bromine  on  (Hirtz),  A., 
i,  532. 
2M-iodo-  (Patterson)  T.,  1003. 

action  of  bromine  on   (Hirtz),  A., 
i,  532. 
^-iodo-,  action  of  bromine  on  (Hirtz), 

A.,  i,  531. 
o-iodoso-,  sodium  salt  of,  preparation 

of  (Hirtz),  A.,  i,  532. 
o-nitro,  heat  of  combustion  of 

(Matignon  and  Deligny),  A., 
.     ii,  88. 
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Benzoic    acid,   o-nitro-,  freezing   points 
of  dilute  solutions  of  (Wildbh- 
maxn),  a.,  ii,  351. 
reduction  of  (Lob),  A.,  i,  533. 
wz-nitro,  lieat  of  combustion  of 

(Matignon  and  Deligxy),  A.,  ii, 
88. 
jp-nitro,  lieat  of  combustion  of 

(Matignon  and  Deligny),  A.,  ii, 
88. 
rfinitro-derivatives  of  (Vaubel"^,  A., 

i,  646. 
2  :  S-cliuitro-,  and    its   barium  salt 

(Grell),  a.,  i,  95. 

2:4:  6-i^rmitro-  (Meyer),  A.,  i,  434. 

action    of    hydrocliloric     acid    on 

(Brtjyn  and  van  Leent),  A.,  i, 

605. 

action  of  soda  on  (Mbyer),  A .,  i, 

419. 
potassium  metlioxide,  dei'ivative  of 

(Leent),  A.,  i,  614. 
new   acid   obtained    by   action    of 
caustic  potash  on,  and  its  salts 
(Leent),  A.,  i,  615. 
etherification  of  (Meter),   A.,    i, 
547. 
4  :  3-nitramino-   (Zincke    and   IIel- 

mert),  A.,  i,  548. 
o-nitroso-  (Fischer),  A.,  i,  696. 
tliio-,  ammonium  salt  of  (BuscH  and 
Steen),  a.,  i,  677. 
thionamide  (Schenck),  A.,  i,  427. 
dithio-  (Schenck),  A.,  i,  427. 
Benzoic  anhydride,  refraction  equivalent 

of  (Anderlini),  a.,  ii,  229. 
Benzoic   chloride,    magnetic   rotatory 
power,  &c.,  of  (Perkin),  T.,  1121, 
1205,  1244. 
action  of  lead  thiocyanate  on  (Dixon), 

T.,  1603. 
o-chloro-,  thermochemical  data  of 
(Rivals),  A.,  ii,  409. 
Benzoic  cyanide,  thermochemical  data 
of  (G-uinchant),  a.,  ii,  465. 
trimolecular  (Nef),  A.,  i,  74. 
Benzoic  fluoride  (Meslans  and  GiRAR- 

det),  a.,  i,  346. 
Benzoic  peroxide  and  action  of  phenyl- 
hydrazine  on  (Vanino  and  Thiele), 
A.,  i,  597. 
Benzoic  bisulphide,  action  of  alcoholic 
ammonia  on  (Busch  and  Stern),  A., 
i,  677. 
Benzoiesulphinide  (Keeis),  A.,  i,49. 
acetyl  derivative  of  (Eckenroth  and 

Koerppen),  a.,  i,  438. 
p-bromo-  (Krbis),  A.,  i,  48. 
Benzo-)8-iodethylamide  (Gabriel  and 

Stelzner),  a.,  i,  121. 
Benzoin,  condensation  of,  with  benzam- 
idine  (Kulisch),  A.,  i,  627. 


Benzoindicarboxylic  acid,  diamine-,  and 
its  osazone  (Elliott),  T.,  1517;  t*., 
1896,  171. 
Benzoinoxime,    reduction    of   (Erlen- 

meyer),  a.,  i,  305. 
Benzoinethylamide,     w-nitramino- 

(Khatz),  a.,  i,  365. 
Benzomethylamide,     nitro-,    action    of 
nitric  acid  on  (Franchimont),  A.,  i, 
602. 
Benzomethyliyoamylamide.        See 
MethyK*oamylamine,  benzoyl  deriva- 
tive. 
Benzo-jo-methylbenzylamide    (Lustig), 

A.,  i,  163. 
Benzomethylwobutylamide.       See 
Methylisobutylamine,    benzoyl    deri- 
vative. 
Benzonitrile  (Lachmann),  A.,  i,  601. 
preparation  of  (Luxmoore),  T.,  189  ; 

(HoFMANN  liECTURR),  T.,  705. 
from  magnesium  nitride  and  benzoic 
anhydride    (Emmbrling),     A.,    i, 
591. 
synthesis  of  (Desgrez),  A.,  i,  419. 
magnetic    rotatory    jjower,    &c.,     of 

(Perkin),  T.,  1096,  1206,  1244. 
melting  point  of  (v.  Schneider),  A., 
ii,  290. 
Benzonitrile,  amino-,  acetyl  and  benzoyl 
derivatives    of    (Pinnow  and 
Samann),  a.,  i,  366. 
nitro-,  reduction  of  (Hofmann  Lec- 
ture), T.,  709. 
Benzo-m-nitro-^-methylbenzylamide 

(Lustig),  A.,  i,  163. 
Benzophenone,  preparation  of  (COM- 
stock),  A.,  i,  613;  (Konowaloff), 
A.,  i,  675. 
magnetic  rotatory  power,  &c.,  of 
(Perkin),   T.,   1064,   1091,    1093, 
1201,  1243. 
action  of  zinc  dust  on  (Lohse),  A.,  i, 

619. 
action    of    ethylic    orthoformate  on 

(Claisbn),  a  ,  i,  464. 
o  amino-    (Graebe  and   IlLLitfANN). 
A.,  i,  556. 
Benzophenone-oxime,  preparation  of 
(Konowaloff),  A.,  i,  675. 
o-amino-,  acetyl  derivative    of    (Au- 
WER3  and  Ewing),  A.,  i,  504. 
Beuzophenylethylenediamine  (Gabriel 

and  Stelzner),  A.,  i,  121. 
Benzophenylhydrazide     (Vanino     and 

Thiele),  A.,  i,  597. 
Benzophenylbenzylidenehydrazone 

(VValther),  a.,  i,  543. 
Benzophenyl-o-nitrobenzylidenehydra- 

zone  (Walther),  A.,  i,  542. 
Benzophenyl-m-nitrobenzylidenehydra- 
zone  (Walther),  A.,  i,  542. 
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Benzophenyl-p-nitrobenzylideneliydra- 

zone  (Walthee),  A.,  i,  542. 
a-Benzophenylsemicarbazide    (VVid- 

man),  a.,  i,  630. 
Benzophenylpropylenediamine    (GrA- 

BRIEL  and  Stelzneh),  A.,  i,  121. 
Benzopinacolines,   a-  and  ^8-   (Lohse), 
A.,  i,  620 ;  (Klinger  and  Lonnes), 
A ,  i,  687. 
Benzoquinone.     See  Quinone. 
Benzosol.     See   Benzoic  acid,   guaiacol 

salt  of. 
Benzothiazolecarboxylic   acid,  prepara- 
tion of    (HoFMANN    Lecture),    T., 
713. 
Benzotliiocarbimide,  and  the  action  of 
diethylamine  on  (Dixon),  T.,  1603; 
P.,  1896,  224. 
Benzo-w-toluamide.   «j-nitro-    (LiM- 

PRiCHT  and  Falkenberg),  A.,  i,  43. 
Benzoveratrylamide   (Moureu),    A.,   i, 

426. 
Benzovinylamide  (G-abriel  and  Stelz- 

ner),  a.,  121. 
2-Benzoxybenzylideneacetone,5-brotno-. 
See   Benzoic   acid,    2-hydroxj benzyl- 
ideneacetone  salt  of,  5-bromo-. 
Benzoxy-3  :  2-diethylaminotetrahydro- 
naplithalene  and  its  picrate    (Bam- 
berger and  Lodter),  A.,  i,  99. 
Benzoxy-3 : 2-dimethylaminotetrabydro- 
naphtbalene  (Bamberger  and  Lod- 
ter), A.,  i,  99. 
3:1:  5-Benzoxyphenvh«obutyltriazole 

(Widman),  a.,  i,  630. 
Benzoyl  groups,  estimation  of  (Meyek), 

a., 'ii,  226. 
Benzoylacetliydroxamic  acid   (Nef  and 

Jones),  A.,  i,  460. 
Benzoylacetic   acid,   action    of    ethylic 
ortlioformate  on  (Claisen),  A.,  i, 
464. 
etbylic  salt,  magnetic  rotatory  power, 
&c.    (Perkin),   T.,  1064,   1178, 
1238. 
ammonia      additive      product     of 

(Goldschmidt),  a.,  i,  231. 

condensation     of,     with     o-ethylic 

chlorofumarate  (Ruhemann  and 

Wolff),  T.,  1384;  P.,  1896, 166. 

Benzoylacetylmethane.     See  Dibenzoyl- 

acetylmethane. 
Benzoylalanine,  heat  of  combustion  of 
(5;to:imann    and   Schmidt),   A.,  ii, 
466. 
Benzoylallophanic  acid,  ethylic  salt  of 
(von  Pechmann  and  Vanino), 
A.,  i,  33. 
action    of    ammonia    on    (Ostro- 
Govicii),  A.,  i,  530. 
Benzoylammoresinotannol  (Luz),  A.,  i, 
249. 


Benzovlazoimide  (Ctrtius),  A.,  i,  34, 
340. 
w-amino-    (Struye   and   Raden- 

hausen),  A.,  i,  36. 
o-nitro-  (SrRUVEand  Radenhausen), 

A.,  i,  35. 
w-nitro-    (Struve   and   Raden- 
hausen), A.,  i,  35. 
and  its  salts  (Kratz),  A.,  i,  364, 
3H5. 
^-nitro-  (Struve  and  Radenhausen), 
A.,  i,  35. 
Benzoylbebirine.    formation    and    pro- 
perties of  (Scholtz),  a.,  i,  710. 
j^-Benzoylbsnzamide,    w-nitro-    (LiM- 

pricht  and  Lenz),  A.,  i,  41. 
Benzoylbenzanilide  (Haller),  A.,  i,  33. 
Benzoylbenzoic  acid   (Haller),   A.,  i, 
>     32. 

behaviour  towards  phenylic  isocyanate 

of  (Haller),  A.,  i,  32. 

^-Benzoylbenzoic   acid,  m-amino-,  and 

salts  (LiMPRiCHT  and  Lenz),  A.,  i, 

41. 

^-amino-  (Limpricht  and  Samietz), 

A.,  i,  42. 
w-nitro,  and   salts   (Limpricht  and 

Lenz),  A.,  i,  41. 
^-nitro--,   and   its    salts    (Limpricrt 
and  Samietz),  A.,  i,  42. 
p  Benzoylbenzoic   chloride,   w-nitro- 
(LiMPRiCHT    and    Lenz),    A.,    i, 
41. 
j3-nitro-  (Li3iPRiCHT  and  Samietz), 
A.,  i,  42. 
^-Benzoyl-j9-benzoylbenzoic   acid,    m- 
nitro-  (Limpricht  and  Lenz),  A., 
i,  42. 
jp-mtro-,  and  sodium  salt  (Limpricht 
and  Samjjitz),  A.,  i,  42. 
Benzoylbenzj     jiethyl   ketone,   oxime 

of  (Kolb),  A.,  i,  577. 
^-Benzoyl-a-benzylpropionic      acid,     a- 
cyanomethylic   salt    (Klobb),    A.,   i, 
126. 
Benzoyl-p-bromobenzoylacetylmethane 
and  its   copper   derivative  (Claisen 
and  Falk),  A.,  i,  558. 
Benzoylcannabinol  (Wood,  Spivey,  and 
Easterfield),   T.,   545 ;    P.,   1896, 
76. 
Benzoylcarbazole,  tr ihvomo-  (Mazzara 
and  Leonardi),  A.,  i,  393. 
chlorobromo-    (Lamberti-Za  nardi)  , 

A.,  i,  304. 
a-<^?:chloro^/bromo-    (Lamberti- 

Zanardi),  a.,  i,  305. 
P-dich\orodi}Dromo-    (Lamberti- 

Zanardi),  a.,  i,  305. 
chloronitro-(LAMBKRTi-ZANARDi),A., 
i,  651. 
Benzoylcliironol  (Baur),  A,,  i,  57. 
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/8-Benzoylcinnamic  acid.    See  Desylene- 

acetic  acid. 
o-Benzoj-lcoumarone  (Rap),  A.,  i,  303. 

substance  derived  from,  by  the  action 
of    hydroxy  lamina    (Rap),    A.,    i, 
303. 
o-Benzoylcoumaronehydrazone     (Rap)  , 

A.,  i,  303. 
a-Benzoylcoumarone-oxime  (Rap),  A.,  i, 

303. 
Ben zoyldiacetylm ethane :  benzoate  of  its 

anilide   (Claisen  and  Falk),  A.,  i, 

559. 
Benzoyldiduroquinone  (Rugheimee  and 

Hankel),  a.,  i,  688. 
Benzoyl-a-ecgonine,formation  of  (Will- 

statter),  a.,  i,  708. 
^-Benzoyl-o-ethoxy benzoic  acid  and  its 

ethylic  salt  (Limpricht),  A.,  i,  435. 
Benzoylethylnitrolic     acid    (Nef     and 

Jones),  A.,  i,  460. 
)8-Benzoyl-a-ethylpropionic    acid,    a- 

cyanoethylic    salt    (Klobb),    A.,    i, 

126. 
jS-Benzoylfjlutaric  acid,  preparation  of 

(Emery),  A.,  i,  436. 
Benzoyljj;lyceric    acid,    active,    rotatory 

power   of  the   methylic   and  ethylic 

salts     of    (Frankland     and     Mac- 

&REGOR),  T.,  112  ;   P.,  1896,  10. 
Benzoylglyceric  acid,  inactive,  methylic 

salt    of     (Frankland    and     Mac- 

Gregor),  T.,  113  ;  p.,  1896,  10. 
Benzoylglyceric-/3-naphthalide    (Q-Ass- 

mann),  a.,  i,  488. 
Benzoylglycollic-o-naphthalide     (Q-Ass- 

mann),  a.,  i,  487. 
Benzoylglycollic-)3-naphthalide    (Gass- 

mann),  a.,  i,  487. 
Benzoylguaiacol.       See    Benzoic    acid, 

guaiacol  salt  of. 
Benzoylhydrazoneacetoacetic  acid,  ethy- 
lic salt  of  (CuRTiua),  A.,  i,  39. 

w-nitro-,  ethylic   salt  of  (Curtius), 
A.,  i,  39. 
Benzoylhydrazonepyruvic   acid   (von 

Pechmann),  a.,  i,  680. 
Benzoyl-jo-hydroxyazobenzene,  constitu- 
tion and  hydrolvsisof  (McPherson), 

A.,  i,  28. 
Benzoyl-)3  hydroxy-^-methylpyromucic 

acid  (Kiermayer),  A.,  i,  144. 
l'-Benzoylindole-2'-carboxylic      acid 

(Reissert),  a.,  i,  389. 
Benzoyllevulochloral  (Hanriot),  A.,  i, 

519. 
Benzoylmesitylene,    behaviour    of,    to- 
wards phenylhvdrazine  (Baum),  A., 

i,  222. 
Benzoylmethylrtw^ibenzliydroximic 

acid  (Werner  and  Subak),  A,,  i, 

431. 


Benzoylmetliyl-o-ecgonine   (Willstat- 

TER),  A.,  i,  708. 
Benzoylmethylic  phenylic  ether,  oxime 

and  phenylhydrazone  of  (Fritz),  A.,. 

i,  152. 
)8-Benzoyl-o-raethylpropionic      acid, 

o-cyanomethylic  salt  (Klobb),  A.,  i, 

126. 
Benzoylmethylresorcinol    (Kostanecki 
and  Tambor),  A.,  i,  44. 

diacetate  (Kostanecei  and  Tambor),. 
A.,  i,  44. 

dibenzoate   (Kostanecki  and   Tam- 
bor), A.,  i,  44. 

methyl  ether  (Kostanecki  and  Tam- 
bor), A.,  i,  44. 

methyl    ether,    monacetate    (Kosta- 
necki and  Tambor),  A.,  i,  44. 
Benzoyl-3-methyl-5-wobutyl-A2-c7/o/o- 

hexenone     (Knoevenagkl),     A.,    i, 

211. 
Benzoyl-3-methjl-5-i<fobutyl-A2-cvcZo- 

liexenone-4-carboxylic     acid,    ethylic 

salt  of  (Knoevenagel),  A.,  i,  211. 
Beuzoyl-3-methyl-5-i?obutyl-A2-c//c/o- 

hexenone-6-carboxylic     acid,    ethylic 

salt  of  (Knoevenagel),  A.,  i,  211. 
Benzoyl-3-metliyl-5-wobutyl-Ai.-eyc/o- 

hexenone-4  :  6-dicarboxylic      acid, 

ethylic  salt  of  (Knoevenagel),  A.,  i, 

21]. 
Benzoyl- 3-methyl-5-hexyl- A2-f?yc/o- 

hexenone-4-carboxylic     acid,    etliylic 

salt  of  (Knoevenagel),  A.,  i,  211. 
Beuzoyl-3-inethyl-5-hexyl-A2-eycZo- 

hexenone-6-carboxylic     acid,    ethylic 

salt  of  (Knoevenagel),  A.,  i,  211. 
Benzoyl-3-methyl-5-hexyl-A2-f^c/o- 

hexenone-4  : 6-dicarboxylic     acid, 

ethylic  salt  of  (Knoevenagel),  A,, 

i,  211. 
Benzoylnaphthylphenylcarbazole 

(ScHoPPp),  A.,  i,  244. 
A-Benzoylnortropinonoxime    (Will- 

statter),  a.,  i,  582. 
Benzoyloxyacan  thine     (Pommerehne), 

A.,  i,  67. 
Benzoyloxygranatanine  (CiAMiClAN  and 

Silber),  a.,  i,  397. 
Benzoylpellotine  (Heffter),  A.,  i,  267. 
Benzoylphenofluorindine     (Keiirmann 

and'BiJRGiN),  A.,  i,  513. 
o-Benzoylphcnol.     See    o-Hydroxyben- 

zophenone. 
Benzoylbis-1  :  2  :  3-phenylbenzoylme- 

thylpyrazolone,  identity  of,  with  di- 

benzoylbisphenylmethylpyrazoloae 

(Autenrieth),  a.,  i,  700. 
Benzoylphenylmetliylphenoduorindine 

(Kehrmann  and  Bijrgin),  A.,  i,  512. 
;8-Benzojl-;8phenylpropionic  acid.     See 

Desylacetic  acid. 
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3-Benzovlplithalic  acid  and  its  etliylic 
salt  (GrRAEBE  and  Leonhardt),  a.,  i, 
437. 
3-Benzoylplitlialic  anhydride   (Graebe 

and  Leoxhardt),  A.,  i,  437. 
2-Benzoyh'.sophtlialic      acid      (G-raebe 

and  Leonhardt),  A  ,  i,  437. 
j8-Benzojlpropionic  acid  and  its  identity 
witli  phenacylacetic  acid  (Klobb), 
A.,  i,  126. 
a-cyano-  (Klobb),  A.,  i.  126. 
Benzovlsagaresitiotannol  (Hohenadel), 

A.,  1,  58. 
j?-Benzoylsalicylic    acid    and    its    salts 
(Limpricht),  a  ,  i,  135. 
ethylic    salt,    benzoic    derivative    of 

(Limpricht),  A.,  i,  435. 
w-nitro-,  and  its  etliylic   salt  (Lim- 
pricht), A.,  i,  435. 
Benzoylsandaracolic  acid  (Balzer),  A., 

i,  493, 
^Z-Benzoylsantonous  acid,  ethylic  salt  of 

(Andreocci),  a.,  i,  183. 
Z-Benzoylsantonous  acid  and  its  ethylic 

suit  (Axdreocci),  a.,  i,  184. 
Benzoylsantonous  acid,  racemic,  ethylic 

saUoi  (Andreocci),  A.,  i,  184. 
Benzoylsarcosine,  heat  of  combustion  of 
(Stohmann  and    Schmidt),    A.,   ii, 
466. 
Benzoylscopoleine  (Merck),  A.,  i,  65. 
Benzoyl-1 :  3  :  4  :  6-tetraphenyldihydro- 
pvridazine  (Smith  and  Ransom),  A., 
1,322. 
Benzoyltetronic     acid     (Wolff      and 

Schwabe),  a.,  i,  523. 
Benzoyl- o-toluic  acid,  w-nitro-,  and  its 
salts  (Limpricht  and  Falkenberg), 
A.,  i,  43. 
Benzoyl-»i-toluic  acids,  w-nitro-,  and  its 
salts  (Limpricht  and  Falkenberg), 
A.,  i,  43. 
Benzoyl-«i-toluic     chloride,      w-nitro-, 
Limpricht  and  Falkenberg),  A.,  i, 
43. 
o-Benzovltricarballylic  acid,  etliylic  salt 

of  (Emery),  A.,  i,  436. 
)8-Benzojltricarballylic  acid,  ethylic  salt 

of  (Emery),  A.,  i,  436. 
Benzoyl-i/z-tropeine  and  its  salts  (Will- 

statter),  a.,  i,  452. 
?i-Benzoyltropigenine    (Willstattee), 

A.,  1,  582. 
Benzoyl-v|/-tropigenine  (Willstatter), 

A.,  i,  655. 
72.-Benzoyl-\|/-tro])igenine,    formation    of 

(Willstatter),  A.,  i,  709. 
Benzoylurethane  (von  Pechmann  and 

Vanino),  a.,  i,  33. 
Benzoylvanillin  (Worxrr),  A.,  i,  226. 
Benzoylvevatrole  (BRiJGGEMANN),  A.,  i, 
856. 


Benzoylveratrolephenylliydrazone 

(Brijggemann),  a.,  i,  356. 
Benzoylxylan  (Bader),  A.,  i,  335. 
Benzyl  methyl  ketone,  oxime  of,  and  its 
acetyl     and     benzoyl     derivatives 
(Kolb),  a.,  i,  577. 
dioxime  of,    and   its  benzyl  and  di- 
benzyl  ethers  (Kolb),  A.,  i,  577. 
Benzyl  methyl  oxide,  magnetic  rotatory 
power,  &c..   of    (Perkin),  T.,   109U, 
1190,  1241. 
Benzylamine,  magnetic  rotatory  power, 
&c.,  of  (Perkin),  T.,  1103,  1157, 
1208,  1245. 
action     of     sulphur     nir-ride     on 

(Schenck),  a.,  i,  427. 
condensation    of,    with    1  :  4-chloro- 
Tiitrobenzene    (Kehrmann    and 
*       Tikhvinsky),  a.,  i,  511. 
Benzylamine,  o-amino-,  condensation  of, 
with    w-nitrobenzaldehyde,    and 
^-hydroxybenzaldehyde  (Busch), 
A.,  i,  509. 
condensation   of,  with   salicylalde- 
hyde  (Busch),  A.,  i,  508. 
5-Benzylamino-l-benzyltetrazole :     its 
hydrochloride,  nitrate,  sulphate,  and 
nitrite,  and  its  nitrosamine  (Thikle 
and  Ingle),  A.,  i,  109. 
Benzylaminotetrazoles,    o-    and    0- 
(Thiele  and  Ingle),  A.,  i,  109. 
Benzyl-^9-aminophenetoil      (Wenghof- 

fer),  a.,  i,  360. 
Benzylaniline,  magnetic  rotatory  power, 
&c.,  of  (Perkin),  T.,  1102,  1209, 
1232,  1245. 
acetyl  derivative  of  (Blacher),  A.,  i, 

33. 
4-nitro-    (Kehrmann   and    Tikh- 
vinsky), A.,  i,  511. 
Benzyl-o-anisidine,     o-amino-,    and    its 
dihydrochloride  (Busch,  Brun- 
NER,  and  Birk),  A.,  i,  160. 
condensation  of,  with  benzaldehyde 
(Busch),  A.,  i,  507. 
o-nitro-      (Busch.     Brunneb,     and 
Birk),  A.,  i,  160. 
Benzyl-jo-anisidine,     o-amino-     (Busch 

and  Hartmann),  A.,  i,  160. 
Benzyl-o-benzoicsulphinide    (Ecken- 
ROTH  and  Koerpfen),  A.,  i,  438, 
^-nitro-  (EcKENROTHandKoERPPEN), 
A.,  i,  438. 
Benzylbenzylidenebenzyltetrazylhydr- 
azine    (Thiele    and   Ingle),  A.,   i, 
109. 
Benzyl-j9-bromaniline,  o-amino-,  salts  of 

(Busch  and  Heinen),A.,  i,  159. 
Benzylbromethylamine     and    its    salts 
(Gabriel  and  Stelzner),  A,,  i,  702. 
Benzylcamphor,      crystallography    of 
(Minguin),  a.,  i,  694. 
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ai-Benzylcarboxyethyltliiocarbamicle 

(Doban),  T.,  327  ;  P.,  1896,  74. 
Benzyl-o-cliloraniline,  o-amino-.  and  its 
hydrochloride  (BuscH  and  Brun- 
neh),  a.,  i,  157. 
o-nitro-,  and  its  liydrochloride  (BuscH 
and  Brunneb),  A.,  i,  157. 
Benzyl-w-ehloraniline,  o-amino-,  and  its 
hydrochloride  (BuscH  and  Fran- 
cis), A.,  i,  158. 
o-nitro-  (BrscH  and  Francis),  A.,  i, 
158. 
Benzyl-j9-chloraniline,  o-amino-,  and  its 
hydrochlorides    (BusCH  and  Vol- 
kening),  a.,  i,  158. 
o-nitro-,   salts   of  (BuscH  and  Vol- 
kening),  a.,  i,  158. 
/3-Benzylcrotonic  acid,  )3-thio-,   and  its 

salts  (Autenrieth),  A.,  i,  617. 
)3-Benzylwocrotouic  acid,    ^-thio-,    and 

its  salts  (Autenrieth),  A.,  i,  617. 
Benzyldesmotroposantonin        (Andbe- 
occi).  A.,  i,  182;  (Castoeo),  A.,   i, 
307. 
Benzyl  tAodesmotroposantonin         (An- 

dbeocci),  a.,  i,  183. 
Benzyldesmotroposantonous  acid    (An- 
dreocci),  a.,  i,  185;  (Castoro),  a., 
i,  307. 
Benzyldibromodiethylamine,     hydro- 
chloride of  (Gabriel  and  Stelzner), 
A.,  i,  702. 
Benzyldihydroxydiethylamine      (Ga- 
briel and  Sxelznkr),  A.,  i,  702. 
Benzyldimethylamiue,    preparation     of 

(HoFMANN  Lecture),  T.,  670. 
w-Benzylethylene-»//-thiocarbamide,  thio- 
cyanate  of  (Gabriel  and  Stelzner), 
A.,  i,  702. 
1' :  3'-Benzylethylphthalazone    (Brom- 

berg),  a.,  i,  579. 
Benzylhydroxyetbylamine  and  its  salts 
(Gabriel  and  Stelzner),  A.,  i,  702. 
Benzylic     alcohol,     magnetic     rotatory 
power,  &c.,  of  (Perkin),  T.,  1064, 
1090,  1125,  1198,  1242. 
chloride,    magnetic    rotatory   power, 
&c.,  of  (Perkin),  T.,  1120,  1203, 
1243. 
cyanide.     See  Fhenylacetonitrile. 
hydrosulphide,  o-nitro-  (Gabriel  and 

Stelzner),  A.,  i,  215. 
iodide,    ^;-brorao-    (Hantzsch     and 

Sciiultze),  A.,  i,  672. 
methylic  sulphide,  o-amino-,  and  its 
hydrochloride     (Gabriel     and 
Stelzner),  A.,  i,  216. 
o-nitro-  (Gabriel  and  Stelzner), 
A.,  i,  215. 
sulphide,   magnetic   rotatory   power, 
&c.,  of  (Perkin),  T.,  1124,  1204, 
1244. 
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Benzvlidene  diethyl  ether,  preparation 

of  "^(Busch),  a.,  i,  677. 
Benzylidenacenaphthenone-oxime 

(Graebe  and  Jequier),  A.,  i,  44i. 
Benzylideneacetamidoacetohydrazide 

(Radenhausen),  a.,  i,  138. 
Benzylideneacetoacetic    acid   (ScHlFP), 
A.,  i,  84. 
ethylic  salt    (KNOEVENAaEL),    A.,   i, 
232. 
action       of       hydroxylamine      on 
(Knoevenagel    and    Eennee), 
A.,  i,  189. 
oxime   of,    and   its    ammonium    salt 
(Knoe\t;naqel  and  Renner),  A., 
i,  189. 
Benzylideneacetone.    See  Styryl  methyl 

ketone. 
Benzylideneacetophenone.      See  Styryl 

phenyl  ketone. 
Benzylideneaminoacetylthymol  (?) 

(Plancher),  a.,  i,  358. 
o-Benzylideneaminobenzhydrazide,     m- 

nitro-  (Kratz),  A.,  i,  366. 
Benzylidene-o-aminobenzyl-^-brom- 
aniline  (BuscH  and  Heinen),  A., 
i,  159. 
j;-nitro-  (BuscH  and  Heinen),  A.,  i, 
159. 
Benzylidene-o-aminobenzyl-^-bromo- 
phenylhydrazine      (BusCH      and 
Heinen),  A.,  i,  160. 
Benzylidene-o-aminobenzyl-jp-chlor- 

aniline  (BuscH  and  Volkening), 
A.,  i,  158. 
>;i-nitro-    (BuscH  and  Volkening), 
A.,  i,  158. 
Benzylidene-o-aminobenzyl-^-chloro- 
phenylhydrazme    (BuscH   and  Vol- 
kening), A.,  i,  159. 
Benzylidine-o-aminobenzyl-^-pheneti- 
dine  (Busch  and  Hartmann),  A.,  i, 
160. 
Benzy  liden  eaminopheny  limido-|8- 

butyric  acid,  j3-nitro-,  ethylic  salt  of 

(HiNSBERG  and  Koller),  A.,  i,  537. 

Benzylideneaminothymol  and  its  acetyl 

derivative  (Plancher),  A.,  i,  358. 
Bcnzylideneanhydroglycogallol  and  its 
diethyl  ether  (Kesselkaul  and  Kos- 
TANECKl),  A.,  i,  606. 
Benzylideneaniline  (Baesilowsky),  A., 
i,  358. 
nitro-  (Barsilowsky),  A.,  i,  358. 
Benzylideneanilinoacetohydrazide 

(Radenhausen),  A.,  i,  138. 
Benzylideneazine,  tetrabromide  and  di- 
hydrobromide     of     (Curtius      and 
Quedenfeldt),  a.,  i,  29. 
a-Benzylidenebenzyltetrazylhydrazine 
and    its   hydrochloride   (Thiele  and 
Ingle),  A.,  i,  109. 
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^-Benzylidenebeiizyltetrazylliydrazihe 

(Thiele  and  I^jgle),  A.,  i,  110. 
Benzylidenebisacetonedicarboxylic  acid, 

ethjlic  salt  of  (Knoevenagel),  A.,  i, 

212. 
Benzylidenebismethylcarbamide 

(Schiff),A.,  i,  529. 
jBenzylidenebiuret    and   the     action   of 

alkalis      and      alkylic      iodides      on 

(Schiff),  a.,  i,  529. 
Benz  y  lidenediacetonaminoxime     (Hab- 

BiEs),  A.,  i,318. 
Benzylidenediacetophenone     (v.    Kos- 

TANECKiand  Rossbach),  a.,  i,  556. 
Benzylidenediaminopeutanietbylene- 

tetramine,   di-«i-nitro-    (DuDKN  and 

Schabff),  a.,  i,  123. 
Benzylidene-^-dibenzyltetraz^lhvdr- 

azine  (Thiele  and  Ingle),  A.,i,  109. 
Benzylidenedicarbamide,  and  the  action 

of  beat  on  (Schiff),  A.,  i,  529. 
Benzylidene-ethjlbiuret   (Schiff),   A., 

i,  529. 
Benzylidene  -  eucarvone      (Wallach), 

A.,i,573. 
Benzylidenehydrazinowobutyric       acid 

(Thiele  and  Heuseb),  A.,  i,  340. 
Benzylidenehydrazinecarboxylic      acid, 

ethylic  salt  (Thiele  and  Lachmann), 

A.,  i,  208. 
Beuzylideneimide,  salts  of  (Busch),  A., 

i,  677. 
Benzylideneketopentamethylene.       See 

Benzylidenec/yc^opentanone. 
Benzylidenelactamide  (Fischer),  A.,  i, 

263. 
Benzylidenenienthone       hydrochloride, 

bydrobromide,     and     oxime    (Wal- 
lach), A.,  i,  573. 
Benzylidenemetbylbiuret  (Schiff),  A., 

i,  529. 
Benzylidenemethylhexenone,    oxime  of 

(Wallach),  A.,  i,  572. 
4-Benzylidene-5-raetbylketowooxazo- 
lone  (Schiff),  A.,  i,  83. 

action  of  alkalis  on  (Schiff),  A.,  i, 
83,  84. 
Benzylmethylnitramine  ( Feanchimont 
and  VAN  Eep),  A.,  i,  298. 

o-nitro-    (Franchimont    and    van 
Ebp),  a.,  i,  298. 

j?-nitro-    (Fbanchimont    and   van 
Ebp),  a.,  i,  298. 
/3-Benzylidene-7-methyk'.yooxazolone 

(Knoevenagel  and  Renner),  A.,  i, 

189. 
Benzylidene-1  :  2-naphthylenediamine 

(Hinsbebg  and  Roller),  A.,  i,  537. 
Benzylidenecj/cZopentanone    (  V  OR- 

lander  and  Hobohm),  A.,  i,  604. 
Benzylidene-o-phenylenediamine 

(Hinbbebg  and  Koller),  A.,  i,  536. 


Benzylidenepulegone  (Wallach),  A.,  i, 

573. 
4-Benzylidenepyrazolone  (Knorr), 

A.,  i,  260. 
Benzylidenetriacetophenone  (v.  Kos- 

tanecki  and  Rossbach),  A.,  i,  557. 
Benzyline,  cyano-.     See  5-Phenyl-2  :  6- 

dibenzjl-m-diazine,  4-amino-. 
Benzylwodesmotroposantonin  (An- 

dreocci),  a.,  i,  183. 
Benzylmalonic  acid,  ethylic  salt,  hydro- 
lysis of  (Hjelt),  a.,  i,  205. 

o-nitro-,    and    its    hydrolysis    (Reis- 
sert),  a.,  i,  389. 
ammonium  salts  (Reissert),  A.,  i, 

389. 
ethylic  salt  of  (Reissert),   A.,  i, 
371. 
1' :  3'-Benzylmethylphthalazone  (Brom- 

berg),  a.,  i,  579. 
Benzylmorpholine  and  its  hydrochloride 

and  salts  (GtAbriel  and  Stelzner), 

A.,  i,  702. 
^-Benzyloxybenzaldehyde    (Worner), 
A.*  i,  225. 

o-trithio-  (Worner),  A.,  i,  226. 

iS-trithio-  (Worner),  A.,  i,  226. 
5-Benzyloxy- l-benzyltetrazole  (Thiele 

and  Ingle),  A.,  i,  109. 
/8-Benzyloxycrotonic  acid  and  its  potas- 
sium salt  (Autenrikth),  A.,  i,  617. 
/3-Benzyloxypropylene    (Autenrieth), 

A.,  i,  617. 
Benzyl-^-phenetidine,  o-amino-,  and  its 

salts  (Busch  and  Hartmann),  A.,  i, 

160. 
Benzylphenonaphthazone.    See  Benzyl- 

rosindone;   Benzylrosinduline. 
Benzyl-o-phenylenediMmine,    condensa- 
tion   of,    with  acetamido-a-naphtha- 

quinone    and  hydroxy-a-naphthaqui- 

none  (Kehrmann  and  Tikhvinsky), 

A.,  i.  511. 
Benzyl phosphine,  preparation  of  (HoF- 

MANN  Lecture),  T.,  682. 
I'-Benzvlphthaliniidine    (Brombeeg), 

A.,  i,  579. 
i8-Benzylpropylene,     /S-thio-     (Auten- 
rieth), A.,  i,  617,  618. 
Benzylro^^indone    (Kehrmann    and 

Tikhvinsky),  A.,  i,  511. 
Benzylrosinduline    (Kehrmann    and 
TikhviNcky),  a.,  i,  511. 

chloride,  acetj'l  derivative  of  (Kehr- 
mann and  Tikhvinsky),  A.,  i,  511. 
^-Benzylsantonous    acid   (Andreocci), 

A.,  i,  184. 
Benzylsuccinimide    (Blacheb),   A.,  i, 
33. 

velocity  of  decomposition  by  hydro- 
chloric acid  of  (Miolati),  A.,  ii, 
242. 
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Ben^ijl-ci-sulphamidobenzoic    acid    and 
its  salts  (EcKENROTH  and  Koerp- 
pkn),  a.,  i,  438. 
^-nitro-,    and    its    potassium    salt 
.  (EcKENROTH    and    Koerppen), 
A.,  i,  438., 
a-Benzjltetrazylliydrazine  and  its  hy- 
drochloride   (Thteli:     and    Ingle), 
A.,  i,  110. 
Benzyl-o-toliiidine,  o-amino-,  condensa- 
tion of,  with  benzaldehvde  (Busch), 
A.,  i,  507. 
J3enzyl-/>-toluidine,  o-aniino-,  condensa- 
tion of,  with  benzaldehyde  (Busch), 
A.,  i,  507. 
Benzyltrimethylamnionium    chloride 
and  hydroxide,  action  of  heat  on 
(HoEMAN]sr  Lecture),  T.,  670. 
Benzylvinylamine  (GtABriel  andSxELZ- 

ner),  a.,  i,  702. 
Berbaniine,    composition    of    (Fomme- 

rehne),  a.,  i,  67. 
Berberine,    salts    of     (Fommerehne), 

A.,  i,  67. 
Berheris  aquifolium,  alkaloids  of  (PoM- 

merehne),  a.,  i,  67. 
Bergamot  oil,  analysis  of  (Borntrager), 

A.,  ii,  228,  679. 
BerthoWdia    excelsa,    proteids   of  (Os- 

BORXE  and  Campbell),  A.,  i,  716. 
Beryl,  alkalis  in   (Benneville),  A.,  ii, 
186. 
from  Limoges,  fluorine  in   (Lebeau), 

A.,  ii,  187. 
from    New    South    Wales    (Liver- 
sidge),  a.,  ii,  657. 
Beryllium,  preparation  of  (Borchers), 
A.,  ii,  521. 
preparation  of,  from  emerald  (War- 
ren), A  ,  ii,  247. 
<jai'brde     (Lebeau),    A.,    ii,    169; 

(Eenry),  a.,  ii,  169. 
oxide,  preparation  of,  from  emerald 
(Lebeau),  A.,  ii,  168. 
purification  of  (Hart),  A.,  ii,  168. 
niobate  (Larsson),  A.,  ii,  564. 
•     separation  of,  from  iron   (Atkinson 

and  Smith),  A.,  ii,  220. 
Berzeliite  (kiihnite),  composition  of 

(Sjogren),  A'.,  ii,  113. 
Beta    vitff/aris,    diastatic     ferment    in 
(Gonnermann),  a.,  ii,  381. 
See     also     Agricultural     chemistry. 
(Appendix.) 
Betaine,  occurrence  of,  in  Vicia  .sativa 

(Schulze),  a.,  ii,  208. 
Betol.     See  Salicylic  acid,  )8-naphthylic 

salt  of. 
Betula   Lenta,  existence  of   gaultherase 

in  (Bourquelot),  A.,  ii,  540. 
Betulase.     See  Gaultherin. 
//-Bidiphcnyl,  preparation  of,  from  p- 


broniodiphenyl ;  identification  of  with 
benzerythrene   (Notes  and   Ellis), 
A.,  i,  51. 
Bidiphenylene-ethane,  dinitro-  (G-RAEBE 

and  Stindt),  A.,  i,  565. 
Bidiphenylene-ethylene     ( Tetraphenyl' 
e lie- ethylene)  (Lohse),  A.,  i,  619; 
(Klinger  and  Lonnes),  A.,  i,692. 
formation  of,  from  fluorene  (G-raebe 

and  VON  Mantz),  A.,  i,  442. 
oxidation   of    (Graebe    and    von 

Mantz),  A.,  i,  442. 
dibromide    and    dichloride    (Graebk 

and  VON  Mantz),  A.,  i,  442. 
glycol  and  its  acetate  (Graebe  and 
Stinut),    a.,    i,  566 ;    (Klinger 
and  LoNNEs),  A.,  i,  691. 
oxide  (Graebe   and  Stindt),  A.,  i, 
566;     (Klinger     and     Lonnes), 
A.,  i,  691. 
Bilberries,  dye  of  (Weigert),  A.,  i,  388. 
Bilberry  juice,   constituents  of 

(Nacken),  a.,  ii,  495. 
Bile,  urobilin   from    human    (Garrod 

and  Hopkins),  A.,  i,  712. 
Bilirubin,   absorption   spectrum  of 
(Gamgee),  a.,  i,  714. 
action  of,  on  iodine  (Thudichum), 
A.,  i,  516. 
Bimolecular  reactions.     See  Reactions. 
Biotite  from  Japan  (Koto),  A.,  ii,  39. 
from  the  Plomb  du  Cantal  (Fouque), 

A.,  ii,  533. 
altered,  from  Styria   (Canaval),  A., 

ii,  483. 
altei'ation  of ,  to  Caswellite  (Chester), 
A.,  ii,  309. 
Birotation.     See  Light. 
Bisethylbenzoylcarbinol  (Fritz),   -V.,  i, 

152. 
Bishydroxytetrahydronnphthylamine 
hydrochloride,  aurochloride,  and  pla- 
tinochloride    (Bamberger  and  Lod- 
ter),  a.,  i,  100. 
Bismuth,  electrical  resistance  of,  at  low 
temperatures   (Dkwar   sind   Flem- 
iNa),  A.,  ii,  5. 
itite     of     diffusion    of,    in    mercury 
(Humphreys),  T.,  251;  P.,  1896, 
9. 
Bismuth    bromide,    action    of    air   aiul 
nitric   peroxide   on  (Thomas),  A., 
ii,  527. 
chloride,  action  of  nitric  peroxide  on 

(Thomas),  A.,  ii,  429. 
(Z/chloride,    action   of    air   or    nitric 

peroxide  on  (Thomas),  A.,  ii,  527. 
iodide,   action  of   air   or   nitric  per- 
oxide on  (Thomas),  A.,  ii,  527. 
sulphide,    physical   change  produced 
by  gently  heating  (Spking),  A.,  ii, 
290. 
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Bismuth,  separation  of,  from  metals  of 
the  copper  and  iron  groups  (  Jannasch 
and  Geosse),  A.,  ii,  677. 
Bismuthite    from  Quebec  (Hojmann), 

A.,  ii,  259. 
Bisnitrosotetraliydrocarvone,    oxime    of 

(von  Baeykr),  a.,  i,  248. 
Bisphenylmethylpyrazolone  and  its  di- 
acetjl,    dibenzoyl,    and    disulphonyl 
derivatives  (Autenbieth),  A.,  i,  627, 
700. 
Bisphenylpvrazoloneearboxylie      acid, 
ethylic  salt  of  (Ruhemanx),  T.,  1396  ; 
P.,  1896,  166. 
it«-Toluenediazoimide     from     ^-diazo- 
toluene  anhydride  (BambergeeI,  A,, 
i,  299. 
Biuret,  preparation  of,  from  carbamide 
(ScHiFP),  A.,  i,  634. 
and    certam    metallic   derivatives   of 

(Schiff),  A.,  i,  284. 
action  of  mercuric  nitrate  on  (SCHIFP) , 

A.,  i,  634. 
potassium  hydroxide  and  the  action 
of  copper  acetate  on  it  (Schiff), 
A.,  i,  634. 
sodium   hydroxide    (Schiff),    A.,    i, 

634. 
reactions  of  (Schiff),  A.,  i,  284. 
Biuret-reaction,   substances  giving    the 

(Schiff),  A.,  i,632,  634. 
Blende,  alteration  products  of  (Ces.\bo), 
A.,  ii,  479. 
containing  gallium  and  indium  from 
New  South  Wales  (Kibkland),  A., 
ii,  183. 
Blood,   causes  of  absorption  of  liquids 
into  the  (Starling),  A.,  ii,  438. 
effects  of  changes  of  osmotic  pressure 

in  (Leathes),  A.,  ii,  196. 
percentage  of  creatinine  in  (Colls), 

A.,  ii,  666. 
presence  of  compounds  of  cholesterol 

in  (Hurthle),  A.,  ii,  485. 
influence    of     certain    salts    on    the 
coagulation  of  (Horne),  A.,  ii,  437. 
antagonistic  influence  of  certain  salts 
on  the   coagulation  of   (Ringer), 
A.,  ii,  49. 
coagulability  of,  as  influenced  by  pep- 
tone injections  (Stabling),  A.,  ii, 
197. 
coagulability   of,    in    albino   animals 

(Pickering),  A.,  ii,  664. 
nature  of  fibrin-ferment  of  (Pekel- 

haring),  a.,  ii,  488. 
gases  of  the,  Lothar  Meyer's  investi- 
gations on  the  (Bedson),  T., 
1410;  P.,  1896,  119. 
relation  of,  to  respiratory  move- 
ments (Filehne  and  Kionka), 
A.,  ii,  118. 


Blood,  formation  of  haemoglobin  in,  from 

inorganic  iron  (Kunkel),  A.,  ii,  47. 

oxyhsemoglobin  from  horse's  (Jutt), 

A.,  i,  584. 
oxidising   powers    of   the    (Abelous 

and  Biabnes),  A.,  ii,  119. 
a  sugar-forming    ferment  present  in 
the  (Botjrquelot  and  (>ley),  A.,. 
ii,  119. 
sugar  in  the,  diminished  by  ligaturing 
the  intestinal  arteries  (Tangl  and 
Harley),  A.,ii,  47. 
distribution    of    urea    between    cor- 
puscles   and    plasma    of    (Schon- 
dorff),  a.,  ii,  375. 
alterations   of,    in   ancemia    (MoRAC 

zewska.),  a.,  ii,  618. 
in      potassium      chlorate      poisoning 
»        (Brandenburg),  A.,  ii,  491. 

action  of  acetvlene  on   (Brociner)^ 

A.,  ii,  264. 

Blocd,    estimations    of   alcohol   in  thtv 

during    alcoholic  poisoning    (Gek- 

hant),  a.,  ii,  664. 

estimation     of     carbonic     oxide     in 

(Haldane),  a.,  ii,  52. 
estimation  of  colour  of,  by  the  colori- 
metric  pipette  (Hoppe-Seyler  and 
Winternitz),  a.,  ii,  552, 
estimation    of    colouring    matter    in* 

(Jutt),  a.,  i,  584. 
estimation  of  sugar  in  (Reid),  A.,  ii,. 

678. 
estimation  of  urea  in   (Kaufmann), 
A.,  ii,  130;  (Schondorff),  A.,  ii,. 
131. 
Blood-corpuscles,     estimation     of     the 

number  of  (Oliver),  A.,  ii,  437. 
Blood-plasma',      osmotic     pressure     of 

(Koeppe),  A.,  ii,  376. 
Blood-serum,   initial  rate  of  osmosis  of 

(Barlow),  A.,  ii,  664. 
Boiling  point.     See  Heat. 
Boleite,    artificial     (Friedel),    A.,    ii, 
32. 
from  Broken   Hill,   N.S.W.  (Livee- 
sidge),  a.,  ii,  32. 
Boletus  cyanescens,  oxidising  ferment  of 
(Bourquelot  and  Bertrand),  A.,  ii, 
383. 
Bone,  causes  of  brittleness   of,   in  ani- 
mals (Kellner,  KoiiLER,  and  Burn- 
stein),  A.,  ii,  46. 
Boracite,  formula  of  (Kosmann),  A.,  ii, 

368. 
Borax.     See  Boron. 
Boric  acid.     See  Boron. 
Borneol  from  oil  of  valerian  (Oliviero),. 
A.,  i,  492. 
from  pinene  (Reychlkr),  A.,  i,  308. 
relation  of,  to  i^oborneol  (Jlngee  and 
Klages),  a.,  i,  313. 
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*5o-Borneol,    salt    of,    from   campliene 

(Eetchler),  a.,  i,  308. 
Bornylic  acetate  in  oil  of  Abies  cana- 
densis (Umney),  a.,  i,  380. 
i.9o-Bornylic     acetate    from    camphene 
liydrochloride      (Jijnger      and 
Klages),  a.,  i,  313. 
chloride  from   woborneol  campliene 
(Eeychler),  a.,  i,  313. 
Borolanite   from   N.    Scotland    (Teall 

and  Horne),  A.,  ii,  117. 
Boron. 

Boric  acid,  occurrence  of,  in  vegetable 
and  animal  products  (Jay),  A., 
ii,  327. 
amount  of,  in  wine  and  in  cider 
(Jay  and  Dupasquier),  A.,  ii, 
76. 
detection   of  (Villiers  and  Fay- 

olle),  a.,  ii,  75. 
detection    of,  apparatus   for   (Do- 

herty),  p.,  1896,  101. 
estimation    of    (Jay'    and  Dupas- 

quij:r),  a.,  ii,  7fi. 
estimation    of,  source  of    error  in 

(Gorges),  A.,  ii,  575. 
estimation      of,      volume  trically 
(Barthe),  A.,  ii,  337;   (Jorgen- 
sen),  a.,  ii,  449. 
Borates  in  the  Stassf  urt  Abraum  salts 

(Kosmaxn),  a.,  ii,  368. 
Borax,    effect     of,    on    milk-curdling 
(Allen),  A,,  ii,  489. 
Bouquet  of  wines,  cause  of  the  (Mtjller), 

A.,  ii,  201. 
Bournonite  from  Broken  Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Bran,   dry    distillation    of,    with    lime 

(Laycock),  p.,  1896,  38. 
Srassica  rapa,  arginine  in  the  tubers  of 

(Schulze),  a.,  ii,  383. 
Brassylic  acid   (Spieckermann),  A.,  i, 

410. 
Brazilintrimethylic  ether.      See   Tri- 

methylbrazilin. 
Breath,  estimation  of  acetone  in  (G-eel- 

muyden),  a.,  ii,  679. 
Breithauptite     from     Sardinia    (Lovi- 

SATo),  A.,  ii,  183. 
Bricks,  efflorescence  on,  exposed  to  sulph- 
urous anhydride  (Patersox),  T.,  66  ; 
P.,  1895,  203. 
Britannia-violet,    discovery    of     (IIoF- 

MANN  Lecture),  T.,  618. 
Bromal    hydrate,   crystalline   forms   of 

(Pope),  P.,  1896,  142. 
Bromic  acid.     See  Bromine. 
J3romino,  absorption  spectrum  of  solu- 
tions of,  in  carbon  bisulphide  vapour 
(Wood),  A.,  ii,  458. 
crystallisation  of    (Arctowski),    A., 
ii,  17. 


Bromine,  partition  of,  between  salt  solu- 
tions and  carbon  bisulphide  and 
tetrachloride  (Jakowkin),  A.,  ii, 
514. 

detection  of  ,by  dichlorobenzenesulph- 
onamine  (Kastle),  A.,  ii,  216. 

detection  of,   in   organic   compounds 
(Raikow),  a.,  ii,  70. 

separation    of,     quantitatively    from 
chlorine  (Bugarszky),  A.,  ii,  216. 

Hydrogen  bromide,  preparation  of 
(Kastle  and  Bullock),  A.,  ii, 
356. 
gaseous,  action  on  salts  of  elements 
of  the  fifth  group  (Smith  and 
Meyer),  A.,  ii,  165. 
action  of  sulphuric  chloride  on 
(Besson),  a.,  ii,  417. 

Bromides,    effect  of,    on  alga)  (Wtp- 
lel),  a.,  ii,  266. 
estimation  of,  by  potassium  cyanide 
(Deniges),  a.,  ii,  386. 

Bromic  acid,  velocity  of   the  reaction 
between       hydriodic      acid       and 
(No YES  and  Scott),  A.,  ii,  158. 
Bromo-derivatives   of  aromatic   hydro- 
carbons,   action  of,    on  lead  salts  of 

thiophenols  (Bourgeois),  A.,  i,  17. 
Bromo-derivatives.     See  also  : — 

Acenaphthenone. 

Acetamide. 

Acetamidob  enzene. 

Acetamidophenol. 

1-Acetamidoquinoline. 

Acetanilide. 

Acetoacetic  acid. 

Acetonyl-o-benzoicsulphinide, 

Acetoxime. 

1:2:  4-Aceto-/»-xylencamide. 

Acetylcarbazole. 

Acetylnialic  acid. 

Alizarin. 

Allylene. 

Allylthiocarbamide. 

Amylene  and  /S-wo-Amylene. 

Anethoil  and  f.90-Anethoil. 

Aniline. 

Anilinesulphonic  acids. 

o-Anisidine. 

An  i  soil. 

Anthracene. 

Anthraquinones. 

Apiole  and  i.vo-Apiole. 

Apione. 

Benz.y//«aldoxime. 

Benzamidosulphonic  acid. 

Benzene. 

Beuzenediazonium. 

Benzenediazoxide. 

Benzenesulphonamide. 

Benzene-o-sulphonic  acid,  cyano-. 

Benzenyloxime. 
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Bromo-dei'ivatives.     See  : — 
Benzoic  ucid. 
Benzoicsulphinide. 
Beuzoylcarbazole. 
Benzovlhydrazine. 
Benzyldibromodietliylnmine. 
BenzyletliTlamine. 
Benzylic  iodide. 
i.9o-Biitjlaeetic  acid. 
Butylamine. 

Butyric  acid  and  ?',yo-Butyric  acid. 
Biityroylmalic  acid  and  /so-Butyroy]- 

malic  acid. 
Camphenone. 
Campliolide. 
Camphor. 
Camphoric  acid. 
Camplioric  anhydride. 
Carbazole. 
Cinnamic  acids. 
Citraeonic  acid. 
Collidine. 
j|/-Cubebiu. 
;j/-Ciimenol. 
])ehydrothiotohiidine. 
/«.Diacetophenylenediamide. 
Diazobenzene  anhydride. 
Diazobenzenephenylhydrazone- 

methanedisulphonic  acid. 
Diazobenzenethiopbenyl  ethers. 
])ibenzoylacetylmethane. 
])ibenzylhydantoin. 
2  :  4-Diethoxyacetophenone. 
])iethoxyxylenol. 

2  :  4J)ihydroxyaceto])henone. 
Dihydroxyhexahydrocymenes. 
JJibydroxytetramethylstilbene. 

3  :  3-lJimethoxybenzophenone. 
Dimethoxyquinone. 

3  :  3-Dimethoxythiobenzophenone. 
Dimethoxytriphenylmethanecarb- 

oxylic  acid. 
Dimethoxyxylenol. 
Dimeihylaniinodiphenazoue. 
])imethylaniline. 
>«-and^;-]3imethylaniline-«i-Bulplionic 

acids. 
Dimethylbarbituric  acid,  nitre-. 
])imethylglutaric  anhydride. 
Dimethylmalonimide. 
/i-Dimethylpenthiazoline. 
Diplienacyl. 
Diphenazone-o-hydroxycarboxylic 

acid. 
Dij)henoxyquinone. 
Diphenyldimethylteti'ahydro-7-py- 

rone. 
Diphenylmethenylamidine. 

4  :  5-Diphenyl-2  :  7-octanedione. 
3)iphenylparaconic  acid. 
J)ipropy]acetic  acid. 
])ipropyl/«opropylic  alcohol. 


Brojiio-derivaiives.     See  :  — 
Dithienyl. 
Ethoxyanethoil. 
2-Ethoxybenzylideue  acetone. 
Ethoxy-^'-cunienol. 
/i-Ethoxypenthiazoline. 
Ethoxyxylenol. 
Ethyl-o- benzoicsulphinide. 
Ethylene. 
Ethylketole. 
Ethylmesitylene. 
j»-Ethyltoluene. 
j>-Ethyltoluenesiilphonic  acid. 
Ethyltriethylphosphonium. 
Eluorenone. 
Fonnamidobenzene. 
Eormanilide. 
Eormazylsulphoiiic  acid. 
,     Furaaric  acid. 
Gallic  acid. 
Heptoic  acids. 
Hexadecylene. 
Hexahydro-ji>-xylic  acid. 
Hexoic  acids. 
Hexylene. 
Hippenylcarbanil. 
Homopiperonylic  acid. 
Hydrindonc. 

^-Hydroxybenzaldehyde. 
Hydroxybenzaldoxime. 
Hydroxybenzoic  acid. 
o-Hydroxybenzoplienone. 
Hydroxybenzylideneacetonc    acetate 

and  Benzoate   (tinder    the  respec- 

tiye  acids). 
o-Hydroxybenzylidenediacetopheuone. 
Hydro  xybenzylideneanilinc. 
Hydroxy  benzylidenenaplithylamine. 
Hydroxybenzylidenetoluidine. 
Hydroxy-t|/-cumenol. 
Hydroxydimethylglutaric  lactone. 
Hydroxydiphenylaminecarboxylic 

acid. 
Hydroxynaphthadi])henazone. 
Hydroxy  naphtliylhydro  xyphenyl- 

amine. 
Hydroxyphenyl  styryl  ketoiie. 
4-Hydroxy-5-plienyl-2  :  6-dibenzyl- 

m-diazine. 
Hydro  xyquinolines. 
Imidocarbonic  acid. 
Indophenaziue. 
Ketostearic  acitl, 
j3-Lapachone. 
Levulinic  acid. 
Luteolin. 
Maleic  acid. 
Maleic  anhydride. 
Maleimide. 
Maleinanil. 
Malein-^-toIil. 
Maleinuric  acid. 
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Bromo -derivatives.     See  : — 
Malonic  acid. 
Menthone. 
Menthylamine. 
Meroquineniiie. 
Mesaconic  acid. 
Mesitjlene. 
Methane. 

Methanesulphonepi'opionic  acid. 
Methoxy-»//-cumenol. 
Methoxyetlioxypropyibenzene. 
^-Methoxypenthiazoline. 
Methoxy phenyl  ethyl  ketone. 
Methoxyxylenol, 
Methyl  hydroxyethyl  ketone. 
Methylacetoacetic  acid. 
Methylacetylene. 
Methylauiline. 

a-Methylbuty^ric  acid  (valeric  acid). 
Methylenecaffeic  acid. 
«-Methylpenthiazoline. 
Methylisopropylacetylene. 
Methyltaurocarbamic  acid,  chloro-. 
Methylwovaleric  acid  (hexoic  acid). 
Morin. 
Myricetin. 
Naphthalene. 

Naphthaqninonecarboxylic  acid, 
Napbthol. 

Naphthylaminopenthiazolines. 
a-Naphthylic  carbonates. 
iso- Narootine. 

Opianic  acid  )8-naphthylamine. 
Pentacetylmorin. 
Pentadecoic  acid. 
e^c'^o-Pentene. 
Penthiazoline. 
Peonol. 
Phenol. 

Phenolphthalein, 
Phenyl-«-coumaryl  ketone. 
Phenyl  hydroxy  sty  ryl  ketone. 
Phenyl  tolyl  ketones. 
Phenyl  aminobenzylhydrazine. 
Phenyldibenzyl-w-diazine. 
Phenyldihydro-/3-phenotriazine. 
4'-Phenyldiliydroquinazolino. 
m-Phenylenediamiue. 
Phenylenediurethane. 
Phenylic  ethylic  ether. 
Phenylic  7-broniopropylic  ether. 
Pheuylketotetrahydroquinazoline. 
Phenylmalonic  acid, 
Phenylmethylaminopenthiazoline, 
Phenylnitrobenzylnitrosamine. 
Phenylnitrometlrane. 
PJieny  1  /.vonitromethane . 
Plienylthiotetrahydroquinazolines. 
Phthalic  acid. 
Phthalic  anhydride. 
t«o-Phthalic  acid. 
Pinic  acid. 


Bromo -derivatives.     See:  — 
fi'Pi  peridy  Ipenthiazoline. 
Piperonylnitroacetone. 
Piperonylonitrile. 
Piperylenedicarboxylic  acid. 
Propaneoxymothane. 
Propene. 

Propeneoxymethane. 
Propine. 

Propineoxymethane, 
Propionic  acid. 
Propionylmalic  acid. 
M-Propoxypenthiazoline. 
Propylbenzene. 
Propylene. 

Propy  lenepseudothiocarba  inide . 
PropyJmesitylene, 
l-Propylpiperidine,  7-. 
Propy  Itliiocarbimide. 
Propy  Ithio  urea. 
Propylvalerolactone. 
Protocatechuic  acid. 
Pyridine. 
Pyroxanthine, 
Quinoline, 
Kesacetophenone. 
Resorcinol. 

Resorcinol  diethyl  etlier. 
Ricinin. 
Ricininic  acid. 
Succinaniic  acid. 
Succinanil. 
Succinanilic  acid. 
Succinic  acid, 
S  ucc  i  no  jS  -  naphthilic  acid . 
Succino-jj-tolilic  acid, 
Sulphamidobenzamide. 
3-Sulphamidobenzoic  acid, 
Sulphobromobenzoic  acid. 
Sulphochlorobenzoic  acid, 
Terephthalic  acid. 
Terpene. 

Tetracebylluteoiin. 
Tetrahydrocarvonebisuitrosylic  acid. 
Tetrahydrocumic  acid. 
Tetric  acid. 
Tetronic  acid. 
TheophylUne. 
Thienyltriphenylmethaue, 
Thiocarbonylacetoacetic  acid. 
Toluene, 

o-  and  ^-TolylaminopenthiazoUued. 
Tribenzaldehyde . 
Tribenzoylmethane. 
Trimethylethylammoniuui. 
Trimethylethylene. 
00^-Trimethylglutaric  acid. 
Trimethylglutaric  anhydride.  I 
Trimethylindolium  hydroxide. 
Trimethylpropionic  acid. 
Triresorcinol. 
Tropinone. 
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Bromo-derivatives.     See : — 

Undecylenie  acid  (hendecenoic  acid). 
Valeric  acid  and  i*o-Valeric  acid. 
V"eratrol. 

VinjleycZopropane. 
Xanthine. 
Xylenol. 
Bromoform    (Wolff    and  Schwabe), 
A.,  i.  523. 
freezing  points  of  solutions  in    (Am- 
POLA  and  Manuelli),  A.,  ii,  238. 
Brongniartite      from       Broken      Hill, 

N.S.W.  (Smith),  A.,  ii,30. 
Brucine,  detection  of  (Formaxek).  A., 
ii,  401. 
titration    of,    by     iodine     (Kippek- 
bergeh),  a., 'ii,  682. 
Brushite,  artificial  (Q-atjtier),  A.,  ii,  185. 
Burette,  gas,  modification  of  (Bleiee), 
A.,  ii,  70,  271,  573. 
Bunsen's,  modification  of  (Schater- 
NiKOFF  and  Setschenoff),  A.,  ii, 
332. 
Burmite,  from  Burma  (Helm),  A.,  ii, 

252. 
Burner,  a  new  Bunsen  (Dierbach),  A., 

ii,  415. 
i*o-Butaldeliyde,    action     of     alcoholic 
soda  on  (Uebain),  A.,  i,  590, 
action  of  zinc  and  ethylic  bromtjo- 
butyrate  on   (Eefoematsky),  A., 
i,  128. 
action  of  cyanacetic  acid  on  (Bbauk), 

A.,  i,  594. 
action  of  formaldehyde  and  potash  on 

(Just),  A.,  i,  403. 
action  of  malonic  and  acetic  acids  on 

(Bhaun),  a,,  i,  594. 
action   of  potash   on   (Franke),  A., 
i,  404. 
tjyo-Butaldehydc,     cyano-,     acetate     of 
and  the  action  of  hydrogen  chlor- 
ide on  it  (Colson),  A.,  i,  284. 
cj/cZo-B utane-1  :  3-dioxalylic    acid   and 
its    salts    (Kaltwasser),     A.,    i, 
670. 
phenylhydrazide  of    (Kaltwasser), 
A.,  i,  670. 
cj/clo-B ntane-l  :  3-dioxalylic  anhydride 

(Kaltwasser),  A.,  i,  670. 
Butanetricarboxylic   acid,    ethylic    salt, 
velocity  of  hydrolysis  of  (Hjelt),  A., 
i,  600. 
Butane-a77-tricarboxylic    acid,    ethylic 
salt  of  (AuwERS  and  Titherley), 
A.,  i,  642. 
action  of  sulphuric  acid  on  (Auwers 
and  Titherley),  A.,  i,  642. 
wo-Butenylbenzene.     See  Phenylbutyl- 

ene. 
Butenylic   alcohol    (croiom/lic  alcohol) 
(Charon),  A.,  i,  637. 


Butenylic   alcohol,   action   of   acids   or 

anhydrides  on  (Charon),  A.,  i,  66. 

action  of  acid  chlorides  on  (Charon), 

A.,  i,  662. 
action    of     zinc-copper     couple     on 

(Charon),  A.,  i,  661. 
salts  of  (Charon),  A.,  i,  661. 
Butter.      See    Agricultural    chemistry. 

(Appendix). 
Butterflies,    pigments    of    (Hopkins), 

A.,  ii,  198. 
Butyl  a-hydroxyamyl  ketone,  density  of 

(Anderlini),  a.,  i,  203. 
A.so-Butylacetic   acid.      See    iso-Hexoic 

acid. 
Avo-Butylacetoacetic  acid,   ethylic    salt, 
rate  of  formation  of  (Bischoff),  A., 
j,  85. 
y'*o-ButylallylcarbinoL      See    Octenylic 

alcohols. 
Butylamine,  /3-bromo-,  hydrobromide  of 
(Bookman),  A.,  i,  200. 
/3-chloro-  (Bookman),  A.,  i,  200. 
7-cliloro-  (Bookman),  A.,  i,  200. 
its    salts    and    benzoyl     derivative 
(Luchmann),  a.,  i,  545. 
ivo-Butylamine,    action    of    carbon    hi- 

sulphide  on  (FoNzio),  A.,  i,  636. 
wo-Butylamines  (Berg),  A.,  i,  8. 
t«o-Butylanliydrodibenzilacetoacetic 
acid  (Japp  and  Lander),  T.,  740; 
P.,  1895,  146. 
silver   and    barium  salts    (Japp  and 

Lander),  T.,  740;  P.,  1895,  146. 
ethylic    and   iso  butylic  (?)  salts  of, 
reduction  of  (Japp  and  Lander), 
T.,  743  ;  P.,  1895,  146. 
i.?o-Butylbenzene,     magnetic      rotatory 
power,   &c.,   of  (Perkin),  T.,  1082, 
1083,  1192,  1241. 
rti-wo-Butylcarboxyethylthiocarbamide 

(Doran),  T.,  33i  ;  P.,  1896,  75. 
Butylchloramine  (Bfrg),  A.,  i,  9. 
Butylc?/"chloramine  (Berg),  A.,  i,  9. 
i*o-Butyldihydroi*oindole,  base  derived 
from,  and  its  platinochloride  (Brom- 
berg),  a.,  i,  580. 
m  -uo  -  Butyldihydrotoluene,     See 

MethyluYybutylf;?/e/ohexadiene. 
'i5o-B utylene,   formation   of  (Hooker), 
T.,  1356. 
action  of  acetic  chloride  on  (Konda- 

koff),  a.,  i,  462. 
oxidation  of,   by  palladinised  copper 
oxide  (Campbell),  A  ,  ii,  171. 
iso-Hutylic   alcohol,  action  of  light  on 
(KicHARDSON    and    Fortey),    T., 
1352  ;   P.,  1896,  164. 
nitro-  (Henry),  A.,  i,  4 
iso-Butylideneacetoacetic  acid,    ethylic 

salt  of  (Knoevenagel),  A.,  i,  210. 
iso  -  Butylidenebisacetonedicarhoxylic 
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acid,  ethylic  salt  of  (Kxoevenagel), 
A.,  i,  212. 
*.vo-Butylidenecyanacetic  acid  (BBArN), 

A.,  i,  594. 
**o-Butylidenecyanacetonitrile,      action 
of  bromine  on  (Beaux),  A.,i,  594. 
hydrolysis  of  (Braun),  A.,  i,  594. 
i.so-Butyiidenephthalide     (Bbomberg), 

A.,  i,  580. 
Butylmalonic  acid,  etliylic  salt,  rate  of 

formation  of  (Bischopf),  A.,  i,  85. 
iso-Butylmnlonic  acid,  ethylic  salt,  rate 
of  formation  of  (Bischofe),  A.,  i, 
85. 
hvdrolysis  of  (Hjelt),   A.,  i,  205, 

■^598. 
action    of    ethylenic    bromide    on 
(Bischoff),A.,  i,  129. 
*>o-Biitylmalonic    acid,    sodio-,    ethylic 
salt,    action    of    ethylic    a-bromopro- 
pionate,  o-bromobutyrate,  a-bromi,9o- 
bntyrate,    and    a-bromt'sovalerate  on 
(Bischoff),  A.,  i,  467. 
i|/-Butylmalonic  acid,  ethylic  salt,  rate  of 

formation  of  (Bischoff).  A.,  i,  85. 
Butyloxamic     acid,     bvitylamine      salt 

(Behg),  a.,  i,  8. 
e*o-Butylphthalazine,    chloro-,    and  its 
picrate   and    platinochloride  (Bro:m- 
berg),  a.,  i,  580. 
l'-/.yo-Butvlphthalazone     (Bromberg), 

A.,  i,  580. 
m-iso-'B  utyltetrahydro- wi-cresol.      See 
1 : 3-Methyli*obutyle//c?ohexenol-5. 
A50-Butylthiocarbimide,  action  of  hydro- 
gen sulphide  on  (Ponzio),  A.,  i,  636. 
wi-i*o-Butyltoluene,    5-chloro-    (G-und- 

LiCH  and  Knoevenagel),  A.,  i,  212. 
Butyramide,    action    of    sodium   hypo- 
chlorite on  (DE  Coxinck),  a.,  i,  282, 
Butyric  acid,  heat    of    electrolytic  dis- 
sociation of  (Kortrigut),  a.,  ii, 
463. 
and  Avater,  distillation  of  a  mixture 
of  (Sorel),  a.,  i,  463. 
Butyric  acid,  potassium  palt,  products 
of   electrolysis  of  (Hamoxet),  A,, 
i,  664. 
dipropylacetylenic    salt,    density     of 

(AXDERLINl),  A.,  i,  203. 
ethylic    salt,    molecular     volume    in 
organic  solvents  of  (Nicol),  T.,  143  ; 
P.,  1895,  237. 
methylic  salt,  lieat  of  evaporation  of 
(Marshall    and  Ramsat),  A.,  ii, 
349. 
phenylic      salt,      magnetic      rotatory 
power,  &c.,  of  (Perkix),  T.,  1075, 
1076,  10/8,  1180,  1238. 
estimation   of    (Wilcox),    P.,  1895, 
202. 


Butyric  acid,   /3-amino-    (Weidel   and 

Roithxer),  A.,  i,  470. 

a-bromo-,   action    of    hydroxy laraine 

on    (Haxtzsch   and    Wild),    A., 

i,  285. 

aa/8-fyibromo-    (Valextin),  A.,  i,  79. 

^-chloro-,  ethylic  salt  of  (Weidel  and 

Roithxer),  A.,  i,  470. 
aafi-irichloro-,    formation    of,     from 
a-chlorocrotonic  acids  (Valextin), 
A.,  i,  79. 
a)3)8-^riT:hloro-       (M.P.       51-5—52°) 
(SzExic  and  Taggesell),  A.,  i,  81. 
a-oxime  of  (Haxtzsch  and  Wild), 
A.,i,285. 
peroxide    of,   and    its   ethylic   salt 
(Jovitschitsch),  a.,  i,  82. 
*«/w-dioximido-  (Jovitschitsch),  A., 
i,  82. 
Butyric  chloride,  action  of  zinc  methide 

on  (Ipatieff),  A.,  i,  402. 
*«o-Butyric  acid,   melting  and  solidify- 
ing points  of  (Massol),  A.,  i,  408. 
action    of  uranium    salts    on    (Fat), 

A.,i,  465. 
hydrazine    derivatives     of     (Thiele 

and  Heuser),  A.,  i,  340,  341. 
calcium     salt.,     action     of     heat    on 

(Glucksmaxx),  a.,  i,  333. 
potassium  salt,  products   of   electro- 
lysis of  (Hamonet),  a.,  i,  664. 
crotonylic  salt  (Charox),  A.,  i,  662. 
methylic  salt,  heat  of  evaporation  of 
(Marshall    and     Ramsay),     A., 
ii,  349. 
tso-Butyric     acid,    bromo-,    action    of 
finely  divided  silver  on  (Hell),  A., 
i,  10. 
a-bromo-,  ethylic  salt,  action  of  finely 
divided    silver    on    (AuwERS    and 
Ziegler),  a.,  i,  643. 
hydroxylamino-  (Mijxch),  A.,  i,  203. 
/.vo- Butyric  chloride,  action  of  mercuric 
or    lead    thiocyanate     on    (Uixox), 
T.,  862;  P.,  18196,  100. 
Butyroin.     8ee  Propyl-  o-hydroxybutyl 

ketone. 
Eutyrolactone    (Bextley,    Hawoeth, 
and  Perkix),  T.,  168;  P.,  1896, 
36  ;  (FiCHTER  and  IIbrbeaxd),  A., 
i,  463. 
dioxime  (WOLFF  and  Schwabb),  A., 
i,  524. 
Butyronitrile,    preparation     of     (Hof- 

MANX  Lecture),  T.,  696. 
/AO-Butyronitrile,    hydroxylamino 

(Mijxch),  A.,  i,  203. 
Butyrophenone-o-carboxylic   acid 

(Bromberg),  A.,  i,  579. 
Butyi-ylmalic   acid,    rotatory   power    of 
the  methylic,  ethylic,  propylic,  and 
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/«obutvlic  salts   of  (Walden),  A., 
ii,  136'. 
Butyrylmalonic  acid,  specific  rotation  of 
the   etliylic   salt   of  (Pirdie    and 
Willi AMSOTf),  T.,  825. 
bromo-,  ethylic  salt,  rotatory  power  of 
the  (Walden),  A.,  ii,  136. 
/vo-Butyrylmalic    acid,    rotatory  power 
of  the  metliTlic  and  ethylic  salts  of 
(Walden),  A.,  ii,  186. 
4 :  l-t*o-Butyrylmethylrye/opentan-3-one 
{\%o-Butyrylmethiflketopentamethyl' 
etip),  dioxime,  copper  derivative,  am- 
monia    and     bisulphite     compounds 
(von  Baeyee),  a.,  i,  247. 
r/5-/,yo-Butyryl-a-naphthylthiocarbam- 
ide     (Dixon),   T.,    865;     P.,   1896, 
101. 
Butyrylphenylsemicarbazide      (Wid- 

man),  a.,  i,  630. 
is'o-  Butyry Iphenylsemicarbazide    ( WiD- 

man),  a.,  i,  030. 
«i-/5o-Butyrylplienyltliiocarbaniide 
(Dixon),  T.,  862  ;  P.,  1896,  101. 
action  of  silver  niti-ate  on  (Dixon), 
T.,  863  ;  P.,  1896,  101. 
«i-t*o-Butyrylphenvlurea  (Dixon),  T., 

863  ;  P.,  1896,  ibl. 
V.vo-Butyrvlthiocarbimide    (Dixon),  T., 
862.* 
action  of  aniline,  o-  and  />-toluidine, 
and  a-uaphtbylamine  on  (Dixon), 
T.,  862—865. 
« i- t*o-Butyryl-o-tolylthiocarbamide  and 
action  of  silver  nitrate  on  (Dixon), 
T.,  863  ;  P.,  1896, 101. 
«i-/.yo-Butyryl-jy-tolylthiocarbamide 
and     action     of    silver     nitrate     on 
(Dixon),  T.,  864;  P.,  1896,  101. 
aA./.¥o-Butyryl-o.tolylurea   (Dixon),  T., 

863  ;  P.,  1896,  101. 
ai-tw-Biityryl-j»-tolylurea  (Dixon),  T., 

864  ;  P.,  1896,  101. 

Buzylene  derivatives  (Cubtius),  A., 
i,  339. 

Bynedestin,  preparation  of  (Osboene 
and  Campbell),  A.,  i,  714. 

Bynin  from  malt  (Osborne  and  Camp- 
bell), A.,  i,  715. 


c. 


Cabbage,  potato-,  dye  of  bluish-skinned 

(Weigeet),  a.,  i,  388. 
Cacao   butter,  iodine  number  of  (Fil- 
singee),  a.,  ii,  680. 
iodine  number  and  refractive  index 
of  (Steohl),  a.,  ii,  506. 
Cacoxenite     from     Bavaria     (Wein- 
schenk),  a,,  ii,  310. 


Cactacea?,  alkaloids  of  (Ewell),  A.,  i, 

710. 
Cactus,  alkaloids  of  (Heffteb),  A.,  i, 

268. 
Cadmium,  action  of,  on  a  photographic 

plate  (Colson),  A.,  ii,  601. 
vapour    density    of    (BiLz),    A.,    ii, 

152. 
solution  and  diffusion  in  mercury  of 

(Humphreys),  T.,  1680;  P.,  1896, 

220. 
physiological  action  of  (Padeei),  A., 

ii,  491. 
Cadmium-alloys    with    lead    and    with 

zinc,  solution  and  diffusion  in  mer- 
cury of  (Humpheeys),  T.,  1681 ; 

P.,  1896,  220. 
with  silver,  melting  points  of  (Q-AU- 

tier),  a.,  ii,  646. 
Cadmium  amalgam,  theroioelectromotive 
force  of  solutions  of  cadmium   salts 
and  (Hagenbach),  A.,  ii,  513. 
Cadmium  salts,  physiological  action  of 

(Athanasiu  and   Langlois),   A., 

ii,  319. 
bromide,  thermochemical  data  of  the 

compound  of  mercuric  cyanide  and 

(Varet),  a.,  ii,  88. 
chloride,  fused,  electrolysis   of    (Lo- 

eenz),  a.,  ii,  23. 
chromate  and  dichromate  (Schulze), 

A.,  ii,  24,  25. 
hydroxide,   electrochemical    prepara- 
tion of  (LoEENz),  A.,  ii,  647. 
iodide,   thermochemical  data  of   the 

action     of     mercuric     cyanide    on 

(Varet),  A.,  ii,  348. 
niobate  (Larsson),  A.,  ii,  564. 
sulphate,    energy    and    electromotive 

force  required  to  electrolyse  (Jahn), 

A.,  ii,  230,  231. 
cajsium  sulphate,  density  and  optical 

behaviour  of  (Tutton),  T.,  451. 
rubidium  sulphate,  density  and  opti- 
cal   behaviour    of    (Tutton),    T., 

445. 
sulphide,  electrochemical  preparation 
of  (LoEENz),  A.,  ii,  648. 

physical  change  produced  by  gently 
heating  (Spring),  A.,  ii,  290. 

effect     of     high     temperature     on 
amorphous     (Mourlot),    A.,   ii, 
603. 
thiopyrophosphate  (Ferrand),  A.,  ii, 

473. 
Cadmium,   separation   of   copper   from 

(Mawrow  and  Mutiimann),  A.,  ii, 

338. 
separation  electrolytically  from  mer- 
cury (Smith   and  Wallace),  A., 

ii.  220. 
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Cwsium  eblorate,  electrolytic  conduc- 
tivity of  soliiiions  of  (Baur),  A., 
ii,  144. 

chromic  chlorifles  (Wells  and  Bolt- 
wood),  A.,  ii,  107. 

uranyl  chloride  (Wells  and  Bolt- 
wood),  A.,  ii,  108. 

ferrate  (Moeser),  A.,  ii,  251. 

zirconium  fluorides  (Wells  and 
Foote),  a.,  ii,  179. 

]>erthiomolTb(late  (IIofmann),  A.,  ii, 
476. 

sulphate,  constitution  of  double  salts 
containing  (Ti'TTOn),  T.,  519;  P., 
1896,  71. 

cadmium  sulphate,  density  and  optical 
behaviour  of  (Tutton),  T.,  451. 

cobalt  sulphate,  density  and  optical 
behaviour  of  (Tutton),  T.,  428. 

copper  sulphate,  density  and  optical 
behaviour  of  (Tutton),  T.,  441. 

ferrous  sulphate,  density  and  optical 
behaviour  of  (Tutton),  T.,  396. 

magnesium  sulphate,  density  and  op- 
tical behaviour  of  (Tutton),  T., 
366. 

manganous  sulphate,  density  and  op- 
tical behaviour  of  (Tutton),  T., 
403. 

jiickel  sidphate,  density  and  optical 
behaviour  of  (Tutton),  T.,  415. 

titanium  alum  (PicciNi),  A.,  ii,  365. 

vanadium  alum  (PicciNi),  A.,  ii, 
305. 

zinc  sulpliate,  density  and  optical  be- 
havioiir  of  (Tutton),  T.,  383. 
Caifeine,    synthesis    of    (Fischer  and 
Ach),  a.,  i,  263. 

periodide,  analogy  of,  to  theobrom- 
ine pcriodide  (Shaw),  T.,  103  ;  P., 
1895,  177. 

physiological  action  of  (Albanese), 
A.,  ii,  319,  492. 

effect  of,  on  the  germination  of  seeds 
(Mosso),  a.,  ii,  326. 

estimation  of,  in  tea  (Petit  and  Ter- 
RAT),  A.,  ii,  629. 

estimation    of,  in    presence  of   theo- 
bromine (Deniges),  a.,  ii,  3M7. 
Caffeine,    chloro-,  action   of  potash  on 

(Fischer),  A.,  i,  13. 
Calamine  from  Spain   (CesAro),  A.,  ii, 

479. 
Calaverite  from  Cripple  Creek,  Colorado 

(Hillebrand),  A.,  ii,  31 ;  (Knight), 

A.,  ii,  614. 
Calcareous  tufa  from  Bungonia.  N.S.W. 

(Curran),  a.,  ii,  535. 
Calcistrontite   from   Westphalia    (Las- 

PEYEES  and  Kaiser),  A.,  ii,  (560. 
Calcite,  etching  of  (Hambbrg),  A.,  ii, 
366. 


Calcite,  action  of  magnesium  solutions  on 

(Klement),  a.,  ii,  116. 

{hi.sfo])rte),  enclosures  in  (Holland),. 

A.,  ii,  261. 

Calcium   salts,    influence   of,   on    blood 

coagulation  (Horne),  A.,  ii,  437. 

elimination  of,  in  cases  of  rickets 

(de  Koninck),  a.,  ii,  50. 
absorption  and  excretion  of  (Key), 
A.,  ii,  489. 
bromide,  thermochemical  data  of  the 
compound  of  mercuric  cyanide  and 
(Yaret),  a.,  ii,  88. 
oxybromide,  thermocliemical  data  of 

(Tassilly),  a.,  ii,  165. 
carbonate,    welding    of,    imder    pro- 
longed pressure  (Spring),  A.,  ii, 
300. 
action  of  sodium  sulphate  and  car- 
bonic anhvdride  on  (Tanatae), 
A.,  ii,  419* 
effect  of,  on  germination  (Clai'DKL 

and  Ckoc'hetelle),  A.,  ii,  442. 
See  also  Aragonite,  Calcite,  Lime- 
stone,   and    Agricultural    chem- 
istry (Appendix), 
chloride,  freezing  points  of   aqueous 
solutions    of    (Ponsot),    A.,    ii, 
412. 
hexahvdratetl,  absorption  of  mois- 
ture by  (Hake),  P.,  1896,  34. 
chromite  (J)UFAU),  A.,  ii,  167. 
imidosulphonates        (Divers        and 

Haga),  T.,  1625  ;  P.,  1896.  179. 
mercurv     imidosulphonalc     (Diveks 
and   Haga),  T.,   1630;    P.,  1896, 
179. 
iodide,  thermocbemioal  data   of   the 
action   of    mercuric   cyanide   or» 
(Vaket),  a.,  ii,  148. 
hydra  ted,  thermochemical  data  of 
"(Tassilly),  A.,  ii,  350. 
niobate  (Larsson),  A.,  ii,  564. 
nitrate,  vapour  pressures  of  concen- 
trated solutions  of  (Waddell),  A., 
ii,  151. 
oxide    {lime),   crystallised    (Beugel- 
mann),  a.,  ii,  167. 
action  of  dry  hydrochloric  acid  ou 

(Vkley),  A.,'ii,  360. 
effect  of,  on  gei-mination  (Olaudel 

and  Crochetelle),  A.,  ii,  442. 
estimation    of,    photometrically 

(Hinds),  A.,  ii,  574. 
estimation    of,    by    potasli   soa[) 

(Szyeer),  a.,  ii,  499. 
See  also  Agricultural  chemistry, 
phosphate,    crystalline,     from     basic 
slag  (Carnot),  a  ,  ii,  522. 
and  pliosphorus,    influence  of,   on 
the   nutrition   of   plants    (Stok- 
la8A),  a.,  ii,  266. 
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Calcium  superphosphate  from    Algeria 

(Malbot),  a.,  ii,  185. 
phosphates.      See    also    Agricultural 

chemistry, 
silicophosphate,  crystalline,  from  basic 

slag  (Carxot),  a.,  ii,  522. 
metaphimbate  (Kassxeb),  A.,  ii,  247; 

(G-rutzxer),  a.,  ii,  248. 
oi-thoplumbate     (Kassner),     A.,    ii, 

247. 
diplurabate  (Kassxeb),  A.,  ii,  247. 
tetraphimbate  (Kassner),  A.,  ii,  248. 
silicide  (de  Chalmot),  A.,  ii,  473. 
zirconat^   (Venable    and    Clarke), 

A.,  ii,  653. 
Calcium    cyannte,    ])repai*ation    of 

(Faure),  a.,  i,  113. 
ferrocyanide,    action  of   nitroiis  acid 

on  (Marie  and  Marquis),  A.,  i, 

403. 
Calcium,     detection     of    traces    of,    in 

strontium  salts  (Sorensen),  A,,  ii, 

361. 
estimation    of,   by  alkalis  volumetri- 

cally  (Ruoss),  A.,  ii,  500. 
separation  of  strontium  and  barium 

from  (Dupasquier),  A.,  ii,  450. 
Callitrolic  acid  :  its  salts  and  acetyl  de- 
rivative (Balzer).  a.,  i,  494. 
Calorimeter.     See  Heat. 
Camphanio     acid     from    w-bromocam- 

phoric  acid  (Kippixg),  T.,  65  ;  P., 

1895,  213. 

from    clilorocamphoric    anhydride 
(Marsh  and  G-ardner),  T.,  82. 

distillation  of  (Aschan),  A.,  i,  447. 

7r-bromo-  (Xippikg),  P.,  1895,  212. 
TT-Camphanic    acid,     lactoanhydride 

(KiPPiNa),  T.,  942. 
ot*-T-Camphanic  acid,  circular  polarisa- 
tion  of,    in    the    crystalline    state 
(Pope),  T.,  974  ;  P.,  1896,  116. 

crystallography  and  pyroelectric  pro- 
perties   of    "(Pope),"^!'.,    973;    P., 

1896,  116. 

methvlic  salt,  anhydi'ide  (Kipping), 

T.,'943;   P.,  1896,  115. 
^**a»5-7r-Camplianic    acid,    oxidation    of 

(Kippixo),  T.,  960  ;  P.,  1896,  115. 
silver,    ammonium    salts,    anhydride, 

amide    (Kipping),   T.,    929;     P., 

1895,  33,  88,  211 ;  1896,  114. 
Camphene,  constitution  of  (Marsh  and 

G-ardner),  T.,  90  ;    (Tilden),  T., 

1014. 
from  pinene  (Tilden  and  Nicholls), 

P.,  1896,   138. 
oxidation  of  (Marsh  and  Gardner), 

T.,  74;  P.,  1895,  206. 
salt  of  isoborneol  from  (Reychler), 

A.,  i,  308. 
bromide  (Reychler),  A.,  i,  381. 


Camphene,     hydrochloride,     behaviour 
towards    acetic  acid   and    bromine 
(JiJNGEB  and  Klages),  A.,  i,  313. 
Camphene,   a-dichloro-    (Kipping  and 
Pope),  P.,  1895,  57;  (Lapworth 
and  Kipping),  T.,  1559;  P.,  1896, 
152,  188. 
Camphenephosphonic  acid,  cliloro-,  oxi- 
dation of  (Marsh  and  Gardner),  T., 
75. 
Camphenesvilphonic      acid,      a-chloi'o-, 
potassium  and  sodium  salts,  chlor- 
ide, amide,  anilide  (Kipping  and 
Pope),  P.,  1895,  57;  (Lapavorth 
and  Kipping),  T.,  1551 ;  P.,  1896, 
152, 188. 
i3-chloro-,  potassium,  sodium,  barium 
salts,      lactone,     chloride,     amide, 
»        anilide    (Kipping   and  Pope),  P., 
1895,  57  ;    (Lapworth  and  Kip- 
ping), T.,    1560;    P.,  1896,  152, 
188. 
Camphenone,    bi'omo-,    constitution   of 

(Angelo  and  Rimini),  A.,  i,  248. 
Camphenylic  acid  from  oxidation  pro- 
duct of  French  turpentine  (Wagner 
and  Ertschikowsky),  A.,  i,  380. 
Camphoic  acid  and  its  monammonium, 
triammonium,  copper,  and  triplumbic 
salts  (Marsh  and  Gardner),  T.,  75  ; 
P.,  1895,  206. 
Campholene  hydriodide  (Guerbet),  A., 
i,  57. 
nitrosochloride  (G-Uerbet),  A.,  i,  57. 
Campholenic   acid,   nitro-  (Bkhal  and 

Blaise),  A.,  i,  56. 
4-Campholenic      acid,     behaviour      of, 
towards    bromine    (G-uerbet    and 
Bkhal),  &..,  i,  652. 
action  of  nitric  peroxide  on  (Behal 

and  Blaise),  A.,  i,  55. 
oxidation  of  (Bi^hal),  A.,  i,  55,  179. 
Campliolenolide,       ceruleonitroso- 
(Behal  and  Blaise),  A.,  i,  56. 
leuconitroso-    (B]^:hal  and   Blaise), 
A.,  i,  56. 
Campholic  acid  (Guerbet),  A.,  i,  56. 
cyano-,  from  campholide   (Haller), 
A.,  i,  385. 
beliaviour   of,    towards    potassium 
bromide  (IIaller),  A.,  i,  448, 
Campholide  (Haller),  A.,  i,  385. 

hydrolysis  of  (Forster),  T.,  55;  P., 

1895,  209. 
a-bromo-,  hydrolysis  of  (Forsteb),T., 

50  ;  P.,  1895,  209. 
;8-bromo-    (Forster),    T.,    54;     P., 

1895,  209. 
«^//broiiio-,    and   its   hydrolysis  (For- 
ster), T.,  41  ;  P.,  i895,  208. 
rt//o-Campholytic    acid,    ethylic    salt 
(Walker  and  Henderson),  T.,  749. 
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6'/*-Carapholytic  acid, nature  of  (Notes), 

A.,  i,  696. 
Camphopvranilic     acid     (Marsh     and 

aAKDNEB),  T.,  83  ;  P.,  1895,  206. 
cts-Camphopyric  acid  and  its  lead  and 
sodium   salts   and   chloride    (Mabsh 
and    aARDNEB),    T.,  77;     P.,   1895, 
206. 
?;je.90-Campliopyric   acid    (Marsh    and 

Oabdis^er),  T.,  79. 
^raw4-Camphopyric  acid    (Marsh    and 

Gardner),  T.,  80;  P.,  1895,  206. 
Camphopyric   anhydride    (Marsh    and 
G-abdner),  T.,  77  ;  P.,  1895,  206. 
chloro-   (.Marsh  and  G-ardneb),  T., 
83 ;  P.,  1895,  206. 
Camphopvric     chloride     (Marsie     and 
G-abdnee),  T.,  78;  P.,  1895,' 206. 
cliloro-  (Marsh  and  G-ardnee),  T., 
80 ;  P.,  1895,  206. 
a-Camphoramic  acid,  silver  and  copper 
salts  (Hoogeweeff  and  van  Doep), 
A.,  i,  314. 
)8-Camphoraniic     acid     (Hoogewebff 

and  VAN  DoBP),  A.,  i,  314. 
Camphor,  constitvition  of  (Maesh  and 
G-ardner),  T.,  90 ;  (Aschan),  a., 
i,  492. 
from  i^caraphoric  acid  (Halleb),  A., 

i,  448. 
from    homocamphoric    acid    (Bredt 

and  VON  Eosenberg),  A.,  i,  178. 
heat  of  CA'aporation  of  (Beckmann, 
FuCHS,  and  Geenhardt),  A.,  ii, 
237. 
Camphor,  amino-,  from  7r-bromo-o- 
nitrocamphor  and  its  liydrochlor- 
ide  and  platinochloride  (Lap- 
worth  and  Kipping),  T.,315;  P., 

1895,  210. 

bromo-,  constitution  of  (Angelo  and 

EiMiNi),  A.,  i,  248. 
TT-bromo-,   from  aTr-dibromocamphor, 

oxime  of  (Revis  and  Kipping),  P., 

1896,  77. 

a-dihromo-,  behaviour  of,  towards 
nitric  acid  (Forster),  T.,  36 ;  P., 
1895,  207. 

o7r-(?ibronjo-,  oxidation  of  (Kipping), 
T.,  915;  P.,  1895,  210;  1896, 
114. 

TT-brom-o-amino-,     hydrochloride, 
oxalate,  platinochloride,  and  acetyl 
derivative  (Lapwoiith  and    Kip- 
ping), T.,  316  ;  P.,  1895,  210. 

TT-bromo-a-nitro-,  three  modifications 
of,  and  the  potassium,  ammonium, 
sodium,  barium,  calcium,  copper, 
manganese,  zinc,  nickel,  cobalt,  bis- 
muth, lead,  derivatives  (Lapworth 
and  Kipping),  T.,  309  ;  P.,  1895, 
210. 


Camphor,  aTr-t/tbromo-o-nitro-  (Lap- 
worth  and  Kipping),  T.,  308; 
P.,  1895,  209. 

Tr-bromo-a-<6'onitro-,  and  its  potassium, 
barium,  calcium,  cobalt,  nickel, 
copper,  mercuric,  bismuth,  and 
acetyl  derivatives  (Lapworth  and 
Kipping),  T.,  317  ;  P.,  1895,  210. 

TT-chloro-,  oxidation  of  (Kipping  and 
Pope),  P.,  1895,  213. 

a-chloronitro-  conversion  of,  into  cam- 
phorquinone  (Lapworth),  T.,  322 ; 
P.,  1896,  76. 

a-nitro-,  rotatory  power  of,  in  dif- 
ferent solvents  (Pescetta),  A.,  ii,. 
346. 

sodium  derivative,  molecular  weight 
of  (Beckmann  and  Schliebs),  A., 
i,  124. 
Camphor.       See    also    Anise-camphor, 

Matico-campbor,  and  Patchouli-cam- 

phor. 
Camphorenic   acid,    sodium,    zinc,   and 
methvlic  salts  (Foestee),  T.,  52  ;. 
P.,  1895,  208. 

bromo-,    barium,    silver,    zinc,    am- 
monium, copper,  methylic  salts,  and 
oxidation  of  (Forster),  T.,  46  ;  P.^ 
1895,  208. 
Camphorenic  anhvdridc  (Foestee),  T., 

52  ;  P.,  1895,  208. 
Camphoric  acid,  constitution  of  (Maesh 
and  Gardner),  T.,  90;  (Walker 
and    Henderson),    T.,    957 ;    P.,- 
1896, 110  ;  (Notes),  A.,  i,  695. 

from  camphene  (Marsh  and  Gard- 
ner), T.,  84  ;  P.,  1895.  206. 

from  campliolide  (Haller),  A.,  i, 
385. 

compound  of,  with  acetone  (Pope), 
T.,  1696;  P.,  1896,  217. 

compounds  of,  with  rhodinol  and 
geraniol  (Erdmann  and  IIuth),. 
A.,  i,  198. 

potassium  allo-ethylic  salt,  electro- 
lysis of  (Walker  and  Henderson),. 
T.,  748;  P.,  1896,  110. 
Camphoric  acid,  bromo-,  from  cyano- 
campholic  acid  (Hallee),  A.,  i, 
448. 

TT-bromo-    (Kipping),   T.,    924 ;    P., 
1895,  34,  210 ;  1896,  114. 
methylic  salt  (Kipping),  T.,  924  ; 
P.,  1895,  31,  210  ;  1896,  114. 

oi-bromo-  (Kipi'IXg),  T.,  63;  P., 
1895,  212. 

TT-chloro-  (Kipping    and   Pope),  P., 
1895,  213. 
^^Camphoric    acid,    from  ir-bi*omoeam- 

phoric  acid  (Kipping),  T.,  928. 
Camphoric  acids,  constitution  and  pro- 
perties of  (Aschan),  A.,  i,  492. 
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C^amphovicr  anhydride,   beliaviour  of,  to- 
wards benzene  in  presence  of  alu- 
minium chloride  (Buekp^r),  A.,  i, 
170. 
reduction  of  (Haller),  A.,  i,  385. 
bromo-,   behaviour  of,   with   bases 
(Ai  WKRS,    SciiiFFER,    aud    SlXG- 
hof),  a.,  i,  643. 
TT-bromo-   (Kippixg),    T.,    927 ;    P., 

1896,  114. 
-^..-bronio-  (Kipping),  P.,  1895,  212. 
ir-dibr-omo-    (Kippixg),     P.,     1895, 

212. 
chloro-   (Marsh  and   Gaedxer),  T., 
82. 
Camphoric    chloride,    chloro-   (Marsh 

and  Gahdxer),  T.,  81. 
/*o-Camphoric    acids,    constitution    of 

(AscHAx),  A.,  i,  493. 
■Camphoric  mononitrile :   its  anhydride 
and  anilide  (Haller  and  Mixauix), 
A.,  i,  69o. 
•Camphoric    peroxide    (Vaxino    and 

Thielk),  a.,  i,  597. 
<'amphorimide    from     (tyanolauronic 
acid  (HooGEWKKFK  and  v.\x  Dorp), 
A.,  i,  314. 
ux-CamphortAvyimide   hydro<;hloride   and 
aurochloride    (Ho(JGewkhff    and 
VAX  Dorp),  A.,  i,  314. 
V3-(Jamphor/.voimide    hydrochloride   and 
aurochloride  (IEoogewerff  and  van 
Dorp),  A.,  i,  3U. 
j8-Campliormethyl<><nmide,      hydro- 
chloride   and  aurochloride    (IIooge- 
werff  and  van  Dorp),  A.,  i,  315. 
Camphoronamic  acid,ammoniu)n  ethylic 

salt  of  (Hess),  A.,  i,  102. 
■4,'ampliorone,    beliaviour    of,    towards 
])hosphoric  anhydride    (Kerp),  A., 

i,  A-m. 
reduction  of  (Kerp),  A.,  i,  448. 
•Camphoronic  acid  (Bredt,  Arntz,  and 
Helle),  .v.,  i,  653. 
diethvlic  and  tneth\lic  salts  (Hess), 

A.,'^i,  102. 
trietlivlic  saU,  vclocitv  of  hydrolysis 
of  (Hjelt),  A.,^  i,  600. 
/>o-Camphoronic  acid  from  oxidation  of 
pinonic  and  a-pinonicacids  (Tiemaxn 
andSEMMLER),  A.,  i,  309. 
Camphoronimic  acid  and  its  ammonium 

salt  and  amide  (Hess),  A.,  i,  102. 
Caniphoroxime,   behaviour   of,  towards 
methylic     iodide     (Forstee),    P., 
1896,  146. 
hydrobromide,    methyl    and    acetyl 
deiivatives  of  (Forster),  P.,  1896, 
146. 
•Camphorpinacone,  isomeride  of  (Beck- 

mann),  a.,  i,  652. 
■Camphcrquinone,    from     a-ehloronitro- 


camphor   (Lapworth),  T.,   323;  P., 
1896,  76. 
Camphorsulphonic  acid,  o-bromo-,  oxida- 
tion of  annnonium  salt   (Lapworth 
and  Kippixg),  P.,  1896,  77. 
6'i*-Camphotricarboxylic    acid,    and    its 
silver  salt,  and  anhydride  (Kippixg), 
T.,  966 ;  P.,  1896,  115. 
/>*aH*-Camphotriearboxylic    acid,    hy- 
drated,  crystallograi^hy  and  circu- 
lar polarisation  of  (Pope),  T.,  978; 
P.,  1896,  116. 
and  its  silver,  calsivim  salts,  and  anhy- 
dride (Kippixg),  T.,  951  ;  P.,  1896, 
115. 
Camphydrene,  chloro-.     Sec  Pinene  liy- 

drochloride. 
Canadine,  physiological  action  of  (vox 
*  Bunge),  a.,  ii,  492. 
Cancrinite,  formida  of  (Hammklsberg), 

A.,  ii,  190. 
Cace-sugar.     See  Sugar. 
Cannabin,    preparation    of    cannabinol 
from  (Wood,   SprvKr,  and    Kastbk- 
FiELD),  T.,  546;  P.,  1896,  76. 
Cannabinol,  active  constituent  of  Indian 
hemp  (Wood,  Spivey,  and  Easter- 
field),  T.,  544  ;  P.,  1896,  76. 
existence  of,   in  pharmaceutical  pre- 
paration   (Wood,    Spivev,    and 
Eastkufikld),  T.,  545  ;  P.,   1896, 
76. 
acetyl    and     benzoyl    derivatives    of 
(Wood,     Spivey,    and    Easter- 
field),  T.,  545  ;  P.,  1896,  76. 
Cannabinone,    preparation     of     canna- 
binol   from    (Wood,     Spivey,    and 
Easterfield),    T.,  546 ;    P.,    1896, 
76.- 
Cannabis  indlca,  constituents  of  (Wood, 
Spivey,  and  Easterfield),  T.,  539 ; 
P.,  1896,  76. 
sativa,  edestin,   the   proteid  in   (Os- 
borne and  Campbkll),  A.,  i,  716. 
Capric  acid.     See  J)ecoic  acid. 
ivo-Caprolactone.       See    Hydroxy/.vo- 

hexoic  acid,  lactone  of. 
Capi'ylic  acid.     See  Octoic  acid. 
Capsicum  seeds,  oil  from  (vox'  Bitto), 

A.,  ii,  209. 
Capsicum  seed  mucilage    (vox  BiTTo), 

A.,  ii,  209. 
Caramel,  polarisation    and   analysis   of 

(Herox),  a.,  ii,  394. 
Carbamic  acid,  nitroso-,  potassium  salt 
(Thiele     and     Lachmann),    A.,    i, 
208. 
Carbamic      azoimide      (Curtius     and 

Heideneeich),  A.,  i,  143. 
Carbamide,  syntliesis  of,  from  guaiacol 
carbonate     (Cazenbuve),     A.,     i, 
528. 
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Carbamide,    heat   of   sahition    in  water 
and  ethylic  alcohol  ol"  (Speyees), 

A.,  ii,  4il. 
freezing  points  of  dilute  solutions  of 

(Abegg),  a.,  ii,  588. 
action  of  acetylurethane   on    (OsTliO- 

govioh),  a.,  i,  530. 
action  of    ;8-amidopropionic   acid  on 

(Weidkl  and  Koithneb),    A.,    i, 

470. 
action  of  benzaldehydc  on   (Schiff), 

A.,  i,  529. 
action     of     cai'bonyl    dichloride    on 

(Schiif),  a.,  i,  530. 
action  of  a-ethylaminopropionic  acid 

on  (Duvillier),  A.,  i,  89. 
action  of  ethylic   clilorcarbonate    on 

(Schiff),  a.,  i,  530. 
action    of    hypobromites  on,  in    pre- 
sence of  a  cvanate    (Allen),    P., 

1896,  31. 
action    of     plithalic     anhydride    on 

(DuNLAp),  A.,  i,  471. 
Carbamide,  nitro-  (Thiele  and  Lach- 
mann),  a.,  i,  207. 

thermochemical  data  of  (Tanatar), 
A.,  ii,  466. 
nitroso-    (Thiele  and    Lachmann), 

A.,  i,  208. 
Carbamidcs,   alkyl  substituted,  rate  of 
formation  of,  from  the  corresponding 
cvanates  (Walker  and  Appletahd), 
T.,  193  ;  P.,  1896,  12. 
Carbanilide.     See  s-Diphenylcarbamide. 
Carbanite.     See  Plienylcarbimide. 
Carbazoimide    {carbonyl  nitride)  (CuR- 

Tius),  A.,  i,  340. 
analogy    of   reactions  with  carbonyl 

chloride    (CuETius   and    Heiden- 

reich),  a.,  i,  143. 
Carbazole,    discovery     of      (Hofmann 

Lecture),  T.,  631. 
synthesis  of  (Graebe  and  Ullmann), 

A.,  i,  575. 
di-  and  ^y-tbromo-,  acetyl  and  benzoyl 

derivatives   of    (Mazzara),   A.,    i, 

393. 
pe)da\ivova.o-     (Mazzara    and    Leo- 

NARBi),  A,,  i,  393. 
heptabromo-     (Mazzara    and   Leo- 

NARDi).  A.,  i,  393. 
chlorobrorno-,  and  its  acetyl  and  ben- 
zoyl  derivatives    (Lamberti-Zan- 

ARDi),  A.,  i,  304. 
a-  and  )3-rftchloroo?ibromo-,    benzoyl 

derivatives      of     (Lamberti-Zan- 

ARDi).  A.,  i,  305. 
chlorotiitro-,  and  its  acetyl  and  ben- 
zoyl   derivatives    (Lamberti    and 

Zanardt),  a.,  i,  651. 
nitramino-  (Mazzara  andLEONABDi), 

A.,  1,  392. 


Carbethoxyacetohydroxaiflic    acid,    de- 
rivatives of  (Nef  and  Jones),  A.,  i, 
460. 
-y-Carbodipbenylimide   (Schall),  A.,  i, 

223,  305. 
Carbohydrate  from  mucin  (Chittenden 

and  Gies),  A.,  i,  456. 
Carbohydrates,  hydrolysing    action    of 

glyoxylic  acid   <m    (Boettinger), 

A.,  i,  "5,  6. 
action  of  dilute  alkalis  on  (de  Bruyn), 

A.,  i,  116. 
of    barley     straw     (Cross,     Bevan, 

and  Smith),  T.,  1604;    P.,  1896, 

174. 
relation  of  furfuroids  to  total,    from 

barley    straw  (Cross,  Bevan,  and 

Smith),  T.,  16o6;  P.,  1896, 174. 
formation  of  proteids  and,  in  plant* 

(Saposchnikoff),  a.,  ii,  537. 
Carbohydrates.    See  also : — 
Achroodextrin. 
Adonitol. 
Aniylodextrin. 
Araban. 
Arabinose. 
Arabitol. 
Cane-sugar. 

Capsicum  seed  mucilage. 
Cellulose. 
Dextrin. 

Dextrose  (glucose). 
Diglucose. 

Dulcitol  and  /vo-Dulcitol. 
Erytlirodextrin. 
Fructose  (levulose). 
Gralactan. 
Galactose. 

o-  and  )8-Galaheptose. 
Galaoctose. 
Glucoheptitol. 
Glucose  (dextrose). 
Glycerose. 
Glycogen. 
Inulin. 

Inulin  of  garlic. 
Jecorin. 
Lactose. 

Levulose  (fructose). 
Lyxose. 
Maltodextrin. 
Maltose  and  wo-Maltose. 
Mannan. 
Mannitol. 
Mannose. 
Metamaltose. 
Methyltetrose. 
Mucilage. 
Oxycellulose. 

Pectins  and  pectin  substances. 
Pentosans. 
Polysaccharides. 
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Carbohydrates.     See  : — 
B-affinose. 

Rhamnose  and  t*o-Rhamiiose. 
Sorbitol. 
Starch. 
Volemitol. 
Xylan. 
Xylose. 
Carbohydrazide    (carbazide)    (CuRTiUS 
and  Heidenkeich),  A.,  i,  143. 
hydrochloride  and  sulphate  (Cttetiijs 

and  Heidenkeich),  A.,  i,  143. 
diacetyl   derivative  of  (CuRXirs  and 
Heidenkeich),  A.,  i,  143. 
Carbohvdrazimine    (CuKXiirs),    A.,    i, 

39. 
Carbolic  acid.     See  Phenol. 
Carbolic  powders,  estimation  of  sulphur- 
ous   anhydride    in    (de    Koxingh), 
A.,  ii,  275. 
Carbon  in  meteorites  (Moissan),  A.,  ii, 
194. 
atomic  weight  of  (Wanklyn),  A.,  ii, 

165. 
atom,     asymmetric    (Fitzgebald), 

T.,  892  ;  P.,  1896,  25. 
Diamond,  artificial  (Moissan),  A.,  ii, 
644. 
obtained    from    steel    (Rosskl), 

A.,  ii,  601. 
black  (Moissan),  A,,  ii,  645. 
phosphorescence  of  (Kunz),  A.,  ii, 
306. 
Graphite  from  a  pegmatite  (Moissan), 
A.,  ii,  182.  ^ 
varieties  of  (Moissan),  A.,  ii,  165. 
specific  heat  of  (Violle),  A.,  ii,  8. 
boiling  point  of  (Violle),  A.,  ii,  8. 
compounds  containing,  bivalent 

(Nee),  a.,  i,  71. 
direct     union    of,      with     hydrogen 
(Bone  and  Jeokdan),  P.,  1896,  61. 
Carbides,   metallic,    classification    of 
(Moissan),  A.,  i,  633. 
action    of    Avater    on    (Moissan), 
A.,  i,  633. 
Carbon   tetrachloride,  action    of  potas- 
sium   bromide    and    iodide   on 
(Snape),  a.,  ii,  641. 
action  of  zinc  and   sulphuric   acid 
on  (Anonymous),  A.,  i,  633, 
Nitrographitoic  acid  from  spiegeleisen 

(Donath),  A.,  ii,  563. 
Carbonic  oxide,  evolution  of,  by  alka- 
line   pyrogallol    during   oxygen 
estimations  (Clowes),  P.,  1895, 
200. 
spectrum  of  the  flame  of  (Bohn), 

A.,  ii,  140. 
behaviour  of,  when  submitted   to 
the    electric    discharge  (Collie 
and  Ramsay),  A.,  ii,  634. 


Carbon. 

Carbonic  oxide,  duration  of  the  flame 

in  the  explosive   combustion  of 

moist  and  dry  (Dixon,  Stkange, 

and  Geaham),  T.,  773;  P.,  1896, 

55. 
combination    of    oxvgen    with 

(Dixon),  T.,  774-    P.,  1896,  55. 
explosive    raixtui*es    of    air    and 

(Clow^es),  p.,  1895,  201. 
oxidation  of,  by  palladinised  copper 

oxide  (Campbell),  A.,  ii,  171. 
combination  of,  with  nitrous  oxide 

(Dixon),  T.,  780;  P.,  1896,  56. 
action    of,    on    man    (Haldane), 

A.,  ii,  52. 
absorption  coefiicient  of  (Hlfner), 

A.,  ii,  485. 
*        excretion  of  nitrogen  in  poisoning 

bv      (MiJNZEK      and     Palma), 

A.,  ii,  662. 
estimation  of,  in  air    (Haldane), 

A.,  ii,  76. 
estimation  of,  in  blood  (Haldane), 

A.,  ii,  52. 
compound   of,    with    ha?moglobin. 

See  Haemoglobin. 
Carbonic  anhydride,  mode  of  forma- 
tion  of,    in    the    combustion  of 

carbon  compounds  (Dixon),  T., 

774 ;  P.,  1896,  55. 
effect  of  electric  sparks  on  (Hof- 

mann  Lecture),  T.,  728. 
behaviour  of,  when  submitted  to  the 

electric   discharge    (Collie   and 

Ramsay),  A.,  ii,  634. 
solubility  of,  in  sodium  phosphate 

solution,    L.   Meyer's    investiga- 
tion on  (Bedson),  T.,  1413. 
solubility  of,  in  aniline  (Konowa- 

loff).  A.,  ii,  351. 
the  source  of  carbon  for  nitrifying 

organisms   (OoDLEWSKi),  A.,  ii, 

669. 
source   of,    in    muscle    (Krijgeb), 

A.,  ii,  487. 
action    of,    on    nerve    (Waller), 

A.,  ii,  52. 
estimation  of,  appai*atus  for  (Hei- 

denhain),  a.,  ii,  337. 
estimation  of,  new  baryta  tube  for 

(Geelmuyden),  A.,  ii,  674. 
estimation       of,        volumetrically 

(Symons    and    Stephens),    T., 

869;  P.,  1896,  103. 
estimation  of,  rapidly  in  the  atmo- 
sphere (Henbiet),  a.,  ii,  621. 
estimation  of,    free  and  combined 

in    waters  (Vichy-Vals)    (Meil- 

Lh;RE),  A.,  ii,  341. 
estimation   of,    in    carbonates    by 

iodine  (Phelps),  A.,  ii,  673. 
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Carbon. 

Carbonates,   artificial  crystallised 
(BouEaEois),  A.,  ii,  110. 
detection  of,  in  presence  of  sidpliites 
and  sulphates  (Giacomelli),  A., 
ii,  124. 
Carbonic   acid,  methylic  and  ethylic 
salts,    beat    of    evaporation     of 
(Louguinine),  a.,  ii,  146. 
/8-naplitliylic  salt  of,   detection  of 
(Dkagendoeff),  a.,  ii,  279. 
Carbonic     acid,    chloro-,     action    of 
phenylacetyltbiocarbamide  on 
(Doban),  T.,  343. 
ethylic  salt,  action  of,  on  f ormani- 
lide  (Feeer  and  Sueeman), 
A.,  i,612. 
action  of  plienylthiocarbaniide  on 

(Doean),  T.,  342. 
action  of    lead    thiocyanate    on 
(Doean),  T., 325 ;  P.,  1896, 74. 
imido-.     See  Imidocarbonic  acid. 
Carbonyl  chloride,  action  of,  on  the 
hydrides  of  non-metals  (Besson), 
A.,  ii,  358. 
action  of,  on  phosphonium  halogen 
compounds  (Bksson),  A.,  ii,  358. 
action  of,  on  dithioacetylacetone 
(Vaillant),  a.,  i,  591. 
Carbon    bisulphide,    spectrum    of    the 
flame  of  (Bohn),  A.,  ii,  140. 
magnetic  rotatory   power,    &c.,    of 

(Peekin),  T.,  1123. 
heat  of  evaporation  of  (Beckmann, 
FucHS,  and  G-eenhaedt),  A.,  ii, 
237. 
volume  changes  during  the  forma- 
tion   of    solutions    in    (Jones), 
P.,  1895,  179. 
intluence   of,    on   the  combination 
of   cai'bonic    oxide    and   oxygen 
(Dixon),  T.,  783  ;    P.,  1896,  56. 
influence  of,  on  nitrification  (Pag- 
noul).  A.,  ii,  67  ;  (Pagnoul  and 
Deherain),  a.,  ii,  329. 
effect  of,  on  exhausted  soils  (Obee- 
lin),  a.,  ii,  67. 
Carbon,  estimation  of,  new  apparatus  for 
(Wust),  a.,  ii,  449. 
estimation  of,  in  aluminium   (Mois- 

san),  a.,  ii,  339. 
estimation    of,    in    iron    (Peipees), 

A.,  ii,  449. 
(graphite),  estimation  of,  in  pig-iron 

(Siiimee),  a.,  ii,  499. 
estimation  of,  in  steel  (Blaie),  A.,  ii, 

544. 
estimation  of,  in  zinc  (Funk),  A.,  ii, 
274. 
Carbonado     from     Brazil    (Moissan), 

A.,  ii,  182. 
Carbouamidohydrazoisobutyronitrile, 
YOL.  LXX.  ii. 


hydrolysis  of  (Thiele  and  Heuser), 
A.,  i,  340. 
Carbonyldibiuret  (ScHiFf),  A.,  i,  530. 
Carbonyidicarbamide    (Scuiff),    A.,   i, 

530. 
Carbostyril   {^'-hydroxyquinoline),  tau- 
tomerism  of  (Claus),  A.,  i,  449. 
4-amino-  (Claus  and  Setzee),  A.,  i, 

498. 
4-nitro-  (Claus  and  Setzee),  A.,  i, 
498. 
Carboxyacetonylsuccinic     acid,    ethylic 

salt  of  (Emeey),  a.,  i,  414. 
a-Carboxy-;8-acetylglutaric  acid,  ethylic 

salt  (Emeey),  a.,  i,  414. 
4-Carboxyamidobenzoic   acid,  3-amino-, 
and  its  salts  (ZiNCKE  and  Helmeet), 
A.,  i,  548,  549. 
Carboxyethylethylnitrolic    acid    (Nef 

and  JoNEs),  A.,  i,  460. 
ai-Carboxyethylethylthiocarbamide 
(Doean),  T.,  330 ;  P.,  1896,  75. 
aJ-Carboxyethylmethylthiocarbamide 

(Doean),  T.,  330  ;    P.,  1896,  75. 
Carboxyethylthiocarbamic  acid,  salts  of, 
action  of  silver  nitrate  on  (Doean), 
T.,  335. 
methylic,  ethylic,  propylic,  t^obutylic, 
and    benzylic    salts    (Doean),   T., 
334;  P.,  1896,  75. 
Carboxyethylthiocarbimide    (Doean), 
T.,  326,  335. 
derivatives   of,  constitution   of,   and 

isomerism  of  (Doean),  T.,  337. 
action    of   ammonia,   amines,  piperi- 
dine,    and    phenylhydrazine    on 
(Doean),  T.,  327—339  ;  P.,  1896, 
74,  75. 
action   of  alcohols   on  (Doean),  T., 

333 ;  P.,  1896,  75. 
action  of  water  on  (Doean),  T.,  336. 
Carboxyethvlthiourea  (Doean),  T.,  331 ; 

P.,  1896,*^  75. 
Carboxyethyl-4/-thiourea,  hydrochloride 
of  and  hydrolysis  of  (Doean),  T.,  341. 
Carboxyethyl-/8-thiourethane.  See  Carb- 
oxyethylthiocarbamic   acid,    ethylic 
salt. 
Carboxyhsemoglobin.    See  Haimoglobin. 
Carboxyl  group,  replacement  of,  by  an 

amido-group  (Cuetius),  A.,  i,  340. 
2-Carboxyphenylmalonic  acid,  6  :  4-di- 
nitro-,  ethylic  salt  of  (Jackson  and 
Ittnee),  a.,  i,  214. 
Cardene,  a  reduction  product  of  cardol 

(Spiegel  and  Dobbin),  A.,  i,  653. 
Cardenic  acid  (Spiegel  and  Dobbin), 

A.,  i,  653. 
Cardie  acid  (Spiegel  and  Dobbin),  A., 

i,  653. 
Cardol  and  derivatives,  acetyl  derivative 
of  (Spiegel  and  Dobbin),  A.,  i,  653. 

58 
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Cardolic  acid  (Spiegel  and  Dobrin), 

A.,  i,  653. 
Carnallite,  ammonia  in  (Erdmann),  A., 
ii,  570.     See  also  Agricultural  chem- 
istry. 
Carnaubic  acid   from  wool  fat  (Daem- 
STAEDTER     and     LiFSCHUTZ),    A.,    i, 
346. 
Carnic  acid  (Siegfried),  A.,  i,  660. 
Carniferrin  (Siegfried),  A.,  i,  660. 
Caronebisnitrosylic  acid,    from    bromo- 
tetrahydrocarvonebisnitrosylic    acid 
(von  Baeyer),  a.,  i,  246. 
Carrotene,   occurrence  of  (Schrotter- 

Kristelli),  a.,  ii,  208. 
Carvacrol   from   nitrosopinene    (Mead 
and  Kremees),  A.,  i,  54. 
occurrence    of,    in    oil   of    origanum 

(Gtildemeister),  a.,  i,  55. 
magnetic     rotatory    power,    &c.,    of 
(Perkin),  T.,  1132,  1183,  1239. 
Carvacrol,  jo-amino- :   its  hydrochloride 
and  acetyl  derivative  (Plancher), 
A.,  i,  358. 
nitramino-  (Sodehi),  A.,  i,  359. 
Carvacrylic  araylic   ether  (Welt),  A., 

i,  333. 
Carvcne,  terpin  hydrate  from  (Reych- 

ler),  a.,  i,  308. 
t-Carvone,    from    hydroxydiliydrocarv- 

oxime  (Wallacii),  A.,  i,  571. 
Carvoxime,  hydrocliloro-,  active,  from 
rf-limonene    nitrosochloride     (von 
Baeyer),  A.,  i,  240.  " 
inactive,  from  terpineol,  pinene,  and 
hydrochlorodipentene      nitroso- 
chlorides  and  nitrosopinene  (von 
Baeyer),  A  ,  i,  246. 
Caryinite  from  Ldngban,  Sweden  (Sjo- 
gren), A.,  ii,  112. 
Casein  and  its  salts  (Rohmann),  A,,  i, 
515. 
constitution    of    (Fledrent),   A.,  i, 

112. 
difference    between     caseinogen    and 

(Hammaesten),  a.,  i,  583. 
behaviour    of,    with     pepsin-hydro- 
chloric acid   (Salkowski),  A.,  i, 
660. 
decomposition  products  of,  by  boiling 
with  hydrochloric  acid  (Cohn),  A., 
i,  658. 
reactions  of  (Edmunds),  A.,  ii,  489. 
absorption  of,  from  the  small  intestine 

(Friedlandeb),  a.,  ii,  536. 
as  a  food  (M arouse).  A.,  ii,  663. 
estimation   of,  in   cheese  (Stutzer), 
A.,  ii,  684. 
Caseinogen,   difference   between    casein 

and  (Hammarsten),  A.,  i,  583. 
Cafsiterite,  formation  of  (Gautieb),  A., 
ii,  529. 


Cassiterite,  artificial  (Arzruni),  A.,  ii, 
307. 
from  New  South  Wales  (Liveesidge), 
A.,  ii,  658. 
Caswellite  from  New  Jersey  (Chester), 

A.,  ii,  309. 
Castor  bean,  edestin,  a  proteid  in  (Os- 
borne and  Campbell),  A.,  i,  716. 
Catalytic  action  of  acids  in  accelerating 
cliemical   change    (Harcourt  and. 
Esson),  a.,  ii,  238. 
of     aniline     hydrochloride    on    the 
change  of  diazoamino-  into  amino- 
azobenzene    (GtOldschmidt     and 
Reinders),  a.,  ii,  515. 
of  hydrochloric  acid  on  the  rate  of 
etherification  (Tafel),  A.,  ii.  470. 
of  hydrogen  ions  (Notes),  A.,  ii,  470. 
*     of  nitrous  acid  (Ihle),  A.,  ii,  460. 
Catechin,  non-formation    of   acid   com- 
pounds of  (Perkin),  T.,  1440;    P., 
1896,  167. 
Catechol,  magnetic  rotatory  power,  &<•., 
of  (Perkin),  T.,  1127,  1130,  1135, 
1184,  1240. 
effect  of,  on   tlie   freezing  point   of 
dilute  soda  solution  (GtOldschmidt 
and  Girard),  A.,  i,  475. 
in  red  grapes  (Sostegni),  A  ,  ii,  122. 
Catechol,    dinitro-     (Meldola,  Wool- 
CDTT,  and  VVray),  T.,  1333. 
5-nitro-3-amino-    (jVIeluola,     Wool- 
COTT,  and  Weay),  T.,   1334;    P., 
1896,  164. 
Catecholdiantipyrine     (Patein     and 

DuFAu),  A.,  i,  188. 
Cattle.     See  Agricultural  chemistry. 

(Appendix.) 
Cedar-wood  oil,  detection  and  estimation 
of,  in  santal-wood  oil  (Parry^),  A.,  ii, 
400. 
Cedrene  (Chapman  and  Bukgess),  P., 

1896,  140. 
Celestite    from    New    South    Wales 

(Card),  A.,  ii,  256. 
Cell-division,  chemistry  of  (Heine),  A., 

ii,  489. 
Cell-membranes   of    cryptogams,    con- 
stituents of    (Winteustein),   a.,  ii, 
210. 
Cell-nucleus,  bases  from  tlie  (Kossell), 

A.,  i,  582. 
Cells,    effect    of    want   of   oxygen    on 
(Loeb),  a.,  ii,  318. 
wandering,    of     alimentary    canal 
(Hardy  and  Wesbeook),  A.,  ii,  42. 
Cellulose     from     various    cryptogams, 
hydrolysis  of  (Winterstein),  A., 
ii,  210. 
composition  of  the  soluble  products  of 
acid  hydrolysis  of  (Cross,  Bkvan, 
and  Smith),  T.,  810;  P.,  1896,  96. 
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Cellulose,   insoluble,  obtained   by   acid 

liydrolysis,  composition  of  (Ceoss, 

Be  VAN,  and  Smith),  T.,  809 ;  P., 

1896,  96. 

ferment  of  (Omelianski),  A,,  ii,  203. 

digestion  of,  by  enzymes  (Geijss),  A., 

ii,  669. 
sulphite,    action    of     sulpburic    and 
oxalic  acids  on  (Simonsen),  A.,  i, 
331. 
estimation  of  (Lange),  A.,  ii,  278. 
separation  of  wheat    straw   into    in- 
soluble cellulose  and  soluble  pro- 
ducts (Cross,  Bevan,  and  Smith), 
T.,  807;  P.,  1896,  96. 
separation    of,    from    furfuroids    by 
acid  hydrolysis  (Cboss,  Bevan,  and 
Smith),  T.,  806  ;  P.,  1896,  96. 
Cellulose.     See   also    Oxycellulose,  and 
Agricultural  chemistry.    (Appendix.) 
Celluloses   of    barley   straw :    their   re- 
actions      (Cross,      Bevan,      and 
Smith),  T.,  1609 ;  P.,  1896,  175. 
cereal,   constitution   of    the    (Ceoss, 
Bevan,  and  Smith),  T.,  804;  P., 
1896,  95. 
acid  hydrolysis  of,  and  separation 
of  the  constituent  groups  (Cross, 
Bevan,  and  Smith),  T.,  804;  P., 
1896,  96. 
Cements,  hydraulic  (Rebuffat),  A.,  ii, 
360. 
examination      of       (Stanger      and 

Blount),  A.,  ii,  392. 
molecular  composition  of  (Oddo  and 

Manzella),  a.,  ii,  246. 
setting  of  (Oddo  and  Manzella),  A., 
ii,  246. 
Cephaeline,  non-existence    of,    in     one 
sample    of    ipecacuanha    root, 
(Cripps),  a.,  i,  396. 
and  its  salts,  preparation  and  proper- 
ties of   (Paul  and  Cownley),  A., 
i,  192. 
action  of  heat  on  (Paul  and  Cown- 

ley),  a.,  i,  395. 
estimation       of,       in       ipecacuanha 
(Cripps),  A.,  ii,  284. 
Cereals.     See  Agricultural  chemistry. 
Cerebrin  (Thudichum),  A.,  i,  400. 
Cerium  carbide  (Moissan),  A.,  ii,  422. 
molybdate  (Hitchcock),  A.,  ii,  526. 
oxide,  new  source  of   (Phipson),  A., 

ii,  422. 
tungstate  (Hitchcock),  A.,  ii,  526. 
separation   of    thorium   from    (Fre- 
SENius  and  Hintz),  A.,  ii,  677. 
Cerotic    acid   from  beeswax    (Marie), 
A.,  i,347. 
glycerylic  salts  of  (Marie),  A.,  i,  347. 
methylic  and  ethylic  salts  of  (Marie), 
A.,  i,  347. 


Cerussite  from  Broken    Hill,   N.S.W. 
(Smith),  A.,  ii,  30. 
coated    with   galena   from   Montana 
(HoBBs),  A.,  ii,  33. 
Cetyl.     See  Hexadecyl. 
Chabazite   from   Thuringia  (Fromme), 
A.,  ii,  370. 
dehydration    of,    absorption   of    am- 
monia by  (Friedel),  A.,  ii,  481. 
Chalk,    welding    of,    under    prolonged 

pressure  (Spring),  A.,  ii,  300. 
Charas,  constituents  of  (Wood,  Spivey, 
and    Easteefield),    T.,    539;      P., 
1896,  76. 
Charcoal,  production  of,  from  various 

woods  (Baeillot),  A.,  i.,  403. 
Cheese.     See  Agricultural  chemistry. 
Cheiranthus  chciri,  quercetin,  the  yellow- 
colouring    matter   of    (Peekin    and 
Hummel),  T.,  1567;  P.,  1896,  185. 
Chelerythrine  and  its  salts    (Oeloff), 

A.,  i,  396. 
Chelidonium   magus,  alkaloids   of  (Ok- 

loff).  a.,  i,  396. 
Chelilysine  and  its  salts  (Oeloff),  A., 

i,  396. 
Chemical   constitution,  relation   of,   to 
physiological  action  (Blumenthal), 
A.,  ii,  377. 
Chinine.     See  Quinenine. 
Chinoline-blue.     See  Q.uinoline-blue. 
Chironol  (Baur),  A.,  i,  57. 

acetyl    and    benzoyl    derivatives    of 
(Baur),  A.,  i,  57. 
Chironolic  acid  (Baur),  A.,  i,  57. 
Chloanthite  from  Sardinia  (Lovisato), 

A.,  ii,  183. 
Chloral,   condensation    of,    with    resor- 
cinol  (Hewitt  and  Pope),  T.,  1265  ; 
P.,  1896,  150. 
Chloral  hvdrate,  two  crystalline  forms 
of  (Pope),  P.,  1896,  142. 
heat    of    solution   in    water,   ethylic 
alcohol,    chloroform,   and    toluene 
(Speyees),  a.,  ii,  411. 
condensation      of.     with      resorcinol 
(Hewitt  and  Pope),  T.,  1266  ;  P., 
1896,  150. 
Chloralglucosan  (Meunier),  A.,  i,  334. 
Chloralgl ucose  (Meunier),  A.,  i,  334. 
Chloralic  acid  (Hanriot),  A.,  i,  519. 
Chloralose  (Meunier),  A.,  i,  334. 
Chloranil  (tetracJilaroqu iaone) ,  prepara- 
tion of  (HoFMANN  Lecture),  T., 
641,  699. 
action    of    sodium    alkyl    oxides   on 
(Jackson  and  Grindley;,  A.,   i, 
19. 
Chlorargvrite       from      Broken      Hill, 
N.S.W.  (Smith),  A.,  ii,  30. 
antimonial,      from       Broken      Hill, 
N.S.W.  (Smith),  A.,  ii,  30. 
58—2 
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Chlorine,  formation  on  heating  man- 
ganese dioxide  with  potassium 
chlorate  of  (McLeod),  T.,  1015; 
P.,  1896,  104. 
retarding  action  of  hydrochloric  acid 
and  metallic  chlorides  on  the  de- 
composition by  light  of  aqueous 
solutions  of  (Klimexko),  A.,  ii,  90. 
conversion  of,  into  hydrogen  chloride 

(LoEENz),  A.,  ii,  17. 
Hydrochloric  acid,   electrolytic   con- 
ductivity of  ethereal  solutions  of 
(Maltby),  a.,  ii,  144. 
electrolysis  of  (Oettel),  A.,  ii,  555. 
apparatus  for   the   electrolysis    of 
(HiGLET  and   Howaed),  A,,  ii, 
557;  (Pickel),  A.,  ii,  557. 
freezing  points  of  dilute  solutions 

of  (LooMis),  A.,  ii,  352. 
freezing    points     of     concentrated 
aqueous   solutions  of    (Roloff), 
A.,  ii,  291. 
dry,  action  of,  on  alkaline   earths 

(Veley),  a.,  ii,  360. 
action  of,  on  copper  (Engel),  A., 

ii,  171. 
acceleration  of  the  action  of  hydro- 
gen peroxide  on  liydriodic   acid 
by  (Hakcouet  and  Esson),  A., 
ii,  238. 
gaseous,    action    of,    on     salts    of 
elements     of     the    fifth     group 
(Smith  and  Hibbs),  A.,  ii,  164. 
absorption  by  silk  of  dilute  (Wal- 
KEE  and  Appletaed),  T.,  1346; 
P.,  1896,  147. 
causes     of     secretion    of,    in    the 

stomach  (Koeppe),  A.,  ii,  376. 
estimation     of,     in     gastric     juice 
(Sjoquist),  a.,   ii,   496 ;    (Mo- 
KACzEWSKi),  A.,  ii,  671. 
Chlorides,  eifect  of,  on  algae  (VVyp- 
lel),  a.,  ii,266. 
conversion  of  sulphates  into  (Jan- 

nasch),  a.,  ii,  574. 
estimation     of,    volumetrically    in 
presence    of    hypochlorites    and 
chlorates  (Caenot),  A.,  ii,  447. 
estimation    of,    volumetrically    in 
presence   of   chlorates   and    per- 
chlorates  (Caenot),  A.,  ii,  447. 
estimation  of,  in  wine,  milk,  blood, 
urine,   beer,    vinegar,  &c.    (De- 
NiGEs),  A.,  ii,  386. 
Chloric  acid,  electrolytic  preparation 
of  alkali  salts  of   (Oettel),  A., 
ii,  517. 
Chlorates,  detection  of,  by  resorcinol 
(Deniges),  a.,  ii,  332. 
detection   of,    in   presence   of  tar- 
trates,    nitrates,     and     nitrites 
(Deniges),  A.,  ii,  332. 


Chlorine. 

Chlorates,  estimation  of,  volumetric- 
ally in  presence  of  chlorides  and 
hvpochlorites   (Caenot),  A.,  ii, 
447. 
estimation     of,    volumetrically    in 
presence    of   chlorides   and   per- 
chlorates  (Caenot),  A.,ii,  447. 
separation  of,  from   chromates  and 
permanganates  (Deniges),  A.»ii, 
332. 
Hypochlorous  acid,    electrolytic  pre- 
paration     of      alkali       salts       of 
(Oettel),  A.,  ii,  517. 
Hypochlorites,    estimation   of,   vohi- 
metrically  in  presence  of  chlorides 
and  chlorates  (Caenot),  A.,  ii,  447. 
Perchlorates,    estimation   of     (Keei- 
'  dee),  a.,  ii,  123. 

estimation    of,    volumetrically     in 
presence  of  chlorides  and  chlor- 
ates (Caenot),  A.,  ii,  447. 
Chlorine  peroxide,  detonation  of  (Dixon 
and   Haekee),   T.,   789;    P.,  1896, 
57. 
Chlorine,  detection  of,  in  organic  com- 
pounds (Raikow),  a.,  ii,  70. 
separation     of,    quantitatively    from 
bromine      (Bugaeszky),     A.,     ii, 
216. 
Chloritoid  from  Michigan  (Hobbs),  A., 

ii,  33. 
Chloro-derivatives.     See : — 
Acenaphthenone . 
Acetamide. 
Acetic  acid. 
Acetoacetic  acid. 

Acetochloropyridinecarboxylic  acid. 
Acetone. 

a-Acetophenylseraicarbazide. 
Acetopicolinic  acids. 
Acetopiperidide. 
Acetoxime. 
Acetylmalic  acid. 
Anisoil. 
Anthracene. 

Anthracenedisulphonic  acid. 
Anthracenesulphonic  acid. 
Benzaldehyde. 
'BGiazantialdoxime. 
Benz.yt/waldoxime. 
Benzamidobenzene. 
Eenzanilide. 
Benzene. 

Benzeneazosalicylic  acids. 
Benzenediazonium  salts. 
Benzenesulphonamide. 
Benzenyloxime. 
Benzobutylamide. 
Benzoformanilide. 
Benzoic  acid. 
Benzoylcarbazole. 
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Chloro-deriyatives.     See: — 
Butylamines, 
t.?o-Butylp]itlialazine. 
m-iso-Bntjltolnerxe. 
Caffeine. 
Camphene. 

Caraphenephosphonic  acid. 
Cainjjhenesulphonic  acids, 
Camphopyric  anhydride. 
Camphor. 
Camphoric  acids. 
Camphoric  anhydride. 
Camphydrene. 
Carbazole. 
Carbonic  acid. 

Crotonamide  and  wo-Crotonamide. 
yS-Crotonanilide  and  ^'io-Crotonanilide. 
Crotonic  acid  and  iyo-Crotonic  acid. 
wo-Crotonic  chloride. 
Crotonic-a-naphthylamide. 
wo-Crotonic-a-naphthylamide. 
Cymene. 

Cymenesulphonic  acids. 
Diamyloxyquinol. 
Diamyloxyquinone, 
Diamyloxyquinonediamylhemiacetal. 
Diazoaminobenzene. 
Diazobenzene  anhydride. 
Diazobenzenethiophenyl  ethers. 
Dibenzyloxyquinol. 
Dibenzyloxyquinone. 
Dibutylamine. 

3  :  3-I)iethoxybenzophenones. 
Diethoxyquinol. 
Diethoxyquinone. 

D  i  ethoxy  quinonediethylhemiacetal . 
3  :  3-Diethoxythiobenzophenones. 
Dihy  drocy  mene . 

Dihydrometacymene  (l.methyl-3-wo- 
propylct/cZohexadiene) . 

2  :  4-l)ihydroxyacetophenone. 

3  :  4-Dihydroxyquinoline. 
a7-Diketopyrhydrindene. 
Dimethoxyquinol. 

Dimethoxy  quinonediethylhemiacetal. 
Dimetlioxyquinonedimethylhemi- 

acetal. 
Dimethoxyquinone. 
3  :  3-Dimethoxybenzophenone. 
3  :  3-Dimethoxythiobenzophenone. 
Dimethylbarbituric  acid. 
Dimethylmalonimide. 
Dioxymethylpiirin. 
Diphenoxyqviinone. 
Diphenyl. 
Diphenylamine. 
Diphenylformamidine. 
Diphenylmethane,  o-cyano-. 
Diphenylsulphoxide. 
Dipropylicpropional. 
Dithienyl. 
Ethylic  ether. 


Chloro-derivatives.     See : — 
Ethylideneanthranilic  acid. 
^-Ethyltoluene. 
j9-Ethyltoluenesulphonic  acid. 
jo-Ethyltoluenesulphonic  chloride. 
Eluoflavine. 
Fluorenone. 
Eormamidobenzene. 
Formanilide. 
Formic  acid. 
Formo-^-toluidide. 
Fumaric  acid. 
G-allic  acid. 
Grlyoxylic  acid. 
G-uaiacol. 

Hexahydrocymene. 
m-Hexyltoluene. 
Hydrolapachol. 
Hydroxybenzylphenazone. 
Hydroxyethylphenazone. 
Hydroxymethylphenazone. 
o-Hydroxypropionic  acid, 
o- Hy  d  roxy  py  rindone . 
1 -Hydro  xyquinolinephenazine. 
Hydroxy  quinolinequinones. 
Hydroxy  quinolines. 
Indophenazine. 
Isatin. 

Isatinsemicarbazone. 
Ketopentene. 

oy-Ketopyrhydrindenecarboxy lie  acid. 
Ketostearic  acid. 
Lactic  acid. 
Maleic  acid. 
Maleinuric  acid. 
Malonic  acid. 
Methane. 

Methanesulphonepropionic  acid. 
Methenyl-o-aminothiophenol. 
3-Methoxyquinoline. 
l-Methyl-3-i*obutylc;5^cZohexadiene. 
o-Methylbutyric  acid. 
o-Methylbutyric  chloride. 
t>o-Cyanuric  acid,  methylic  salt. 
l-Methyl-3-hexylc^'c/ohexadiene. 
Methylindazole. 

l-Methyl-3-wopropylcycZohexadiene. 
Methylpxirin. 

Methyl taurocarbamic  acid. 
Metliyltriethylphosphonium  chloride. 
Naphthalenesiilphonic  acids. 
Naphthol. 

a-K  aphthylic  carbonate. 
Oxymethylpurin. 
Oxyvinylpicolinic  acid. 
eyc^o-Pentene. 
Phenol. 

Phenyl  tolyl  ketone. 
Phenylaminobenzylhydrazine. 
Phenyldibenzyl-w-diazino. 
Phenyldihydro-)8-phenotriaiine. 
Phenylic  sulphide. 


834 


INDEX  OF  SUBJECTS. 


Chloro-deriratives.     See  : — 
2'-Phenylindazole. 
Pbenylketotetraliydroquinazoline. 
Phenylnitrobenzjlnitrosaniine. 
/3-Phenylpropionic  acid. 
Plienylisopropylacetic  acids. 
2-Phenylpyridine. 
4'-Phenylquinazoline. 
Phenylthiotetraliydroquinazoline. 
wo-Phtlialic  acid. 
Propaldeliyde. 
Propane. 
Propylene. 
Propylic  ether. 
I'-Propylphthalazine. 
1  -  Propy  Ipiperidine. 
1' :  3'-PropyHsoquinoline. 
Pulegone. 
Pyrliydrindone. 
Pyrindone. 
Pyrogallol. 
Quinazoline. 
Quinoline. 
Quinolinephenazino. 
3  : 4-Q,uinolinequinone. 
Quinonedimalonic  acid. 
Quinoxaline. 
KeBorcinol. 
Rieinin. 
Succinic  acid. 

Sulphochlorobenzoic      chloride, 
Tereplithalic  acid. 
Tetrahydrocymene. 
5:5:5:  5-Tetramethoxytetraphenyl- 

ethylene. 
5:5:5:  5-Tetrethoxytetraphenyl- 

ethylene. 
Theophylline. 
Thienyltriplienylmethane. 
Toluene. 

Toluenesulphonamide. 
m-  and  j[>-Toluic  acids. 
Toluquinone. 

1:3:  4-Triketohydroquinoline. 
Veratrole. 

Vinylpyridiuecarboxylic  acid. 
Xylenes. 

Xylenesulphonic  acid. 
Xylidine. 
Xyloquinone. 
Chloroform,  manufacture  of,  from  car- 
bon tetrachloride  (Anoktmous), 

A.,  i,  633. 
heat  of  evaporation  of  (Beckmann, 

FucHS,  and  G-eenhaedt),  A.,  ii, 

237. 
sulphur  as  a  preservative  of  (Allain), 

A.,  i,  3. 
action  of,  on  nerve  (Wallee),  A.,  ii, 

52. 
Chloromelanito  (Damous),  A.,  ii,  115. 
Chloropal  (Katzee),  A.,  ii,  189. 


Chlorophyll    (Schunck    and    Mabch- 
lewski),  A.,  i,  isl ;   (Tschtech), 
A.,  i,  624. 
chemistry  of  (Schuxck  and  March- 

LEwsKi),  A.,  i,  496,  574. 
oxidation  of  (Scheottee-Kbistelli), 

A.,  ii,  208. 
Alkachlorophyll,     effect    of    heating, 
with  alkali  (Schunck  and  Maech- 
LEWSKi),  A.,  i,  574. 
f?-Choleic  acid,  specific  rotation  of  (Vah- 

len),  A.,  i,  454. 
Cholesterol,  compounds    of  fatty  acids 
with  (Huethle),  a.,  ii,  485. 
reduction  of  (Scheottee-Keistelli), 

A.,  ii,208. 
ketone  obtained  by  the  oxidation  of 
(Mauthnee    and    Suida),    A,   i, 
426. 
*from    liuman    faeces    (Bondzyxski), 
A.,  ii,  319. 
wo-Cholesterol  in  vernix  caseosa  (Rup- 

pel),  a.,  ii,  199. 
Cholesterols  of  crvptogams  (Gteeaed), 

A.,  i,  21. 
a-Cholesterone  (Mauthnee  and  SIjida), 

A.,  i,  425. 
)3-Cholesterone  (Mauthnee and  Suida), 

A.,  i,  425. 
o-Cholesterylene      (Mauthnee     and 

Suida),  A.,  i,  425. 
)8-Cholesterylene      (Mauthnee      and 

Suida),  A.,  i,  425. 
Cholesterylic  chloride  (Mauthnee  and 
Suida),  A.,  i,  426. 
substance     derived     from,    by     the 
action  of  silver  nitrate  (Mauthnee 
and  Suida),  A.,  i,  426. 
nitro-  (Mauthnee  and  Suida),  A., 
i,  426. 
ether  (Mauthnee  and  Suida),  A.,  i, 
425. 
tetrabromide    (Mauthnee    and 
Suida),  A.,  i,  426. 
Cholic  acid,  constitution  of  (Senkow- 
ski),  a.,  i,  453. 
preparation,  properties,  and  rotatory 

power  of  (Vahlen),  A.,  i,  453. 
ethvlic  salt  of  (Lassae-Cohn),  A.,  i, 
582. 
Choline,  occurrence  of,  in  Vicia  saliva 

(Schulze),  a.,  ii,  208. 
Chondrodite   from    Nordmark,  Sweden 

(Sjogeen),  a.,  ii,  114. 
Chromatin,  function  of,  in  animal  and 
vegetable  cells   (Macallum),   A,,  ii, 
317. 
Chrome-steel,  analysis  of  (Rideal  and 

Rosenblum),  A.,  ii,  276, 
Chromite  {chrome  iron  ore),  analysis  of 
(Rideal  and   Rosenblum),   A.,   ii, 
276. 
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Chromium,  properties  of,  wljen  obtained 
from  its  amalgam  (Feeee),  A.,  ii, 
804. 
Chromium-alloys       with        aluminium 
(Combes),  A.,  ii,  604. 
with  copper  (lV^OISSA^'^),  A.,  ii,  602. 
with  iron  (Benneville),  A.,  ii,  174. 
Chromium  amalgams   (Fkeee),   A.,   ii, 
303. 
Chromates,   detection   of   (Antony), 
A.,   ii,   390;    (Taeugi),   A.,   ii, 
51.8. 
detection  of,  in  presence  of  arsenites 
(Tartjoi),  a.,  ii,  340. 
Bichromates,  electrochemical  pi'epara- 

tioii  of  (LoiiKNz),  A.,  ii,  651. 
Perch romic  acid,  solvents  for  (Q-EOS- 
venoe),  a.,  ii,  177. 
Chromium  iron  carbides  (Benneville), 
A.,  ii,  175. 
eilicide  (Moissan),  A.,  ii,  174. 
thiophosphite  (Feeeand),  A.,  ii,  418. 
Chromic  salts,  absorption  spectra   of 
(Etaed),  a.,  ii,  133. 
cffisium     chlorides     (Wells     and 

Boltwood),  a.,  ii,  107. 
chrome    alum,    effect    of    heat   on 
Hqueous  solutions  of  (Dougal), 
T.,  1526;  P.,  1896,  183. 
hydroxide,  action  of  oxalic  acid  on 

(Rosenheim),  A.,  i,  279,  348. 
sulphate,  constitution  of   solutions 
containino;  (Whitney),  A.,  ii, 
525. 
action    of    heat    on  solutions  of 
(Recouea),  a.,  ii,  27. 
Chromous      ammonium      carbonate 
(Bauge),  a.,  ii,  426. 
sulphide,   crystallised   (Mouelot), 

A  ,  ii,  304. 
thiopvrophosphate  (Feeeand),  A., 
ii,  473. 
Chroniosulpluiric  acid,  colloidal  (Cal- 

YEKT  and  Ewan),  P.,  1896,  160. 
Chromosulphuric    acids   (Whitney), 

A  ,  ii,  525. 
Sulpliochromyl  hydroxide  (Recouea), 

A.,  ii,  27. 
Chroinoxalic  acid,  colour  of  solutions 
of  the  potassium  salt  of  (Hambue- 
Ger),  a.,  ii,  86. 
Chromium,  separation  of,    qualitatively 
from    iron    (GtIAComelli),    A.,    ii, 
128  ;  (Hake),  A.,  ii,  127. 
separation  of,  qualitatively  from  iron, 
nickel,      cobalt,    manganese,     alu- 
minium,  and   zinc  (Hake),  A.,  ii, 
127. 
estimation  of  (Stead),  A.,  ii,  221. 
separation  of,  from  manganese,  iron, 
and  aluminium  (Jannasch  and  von 
Cloedt),  a.,  ii,  222. 


Chromium-tannage,     analysis    of    used 
liquors   from  (Heal   and  Peoctoe), 
A.,  ii,  393. 
Chrysaniline      {diaminophenylacridine), 
discovery    of    (Hofmann  Lectuee), 
T.,  610. 
Chrysene,      fluorescence      of      gaseous 
(Wiedemann  and  Schmidt),  A.,  ii, 
86. 
Chrysin,  relation  of,  to  luteolin  (Hee- 
zig),  a.,  i,  494. 
non- formation  of  acid  compounds  of 
(Pekkin),  T.,  1443  ;  P.,  1896, 167. 
Chrysocolla  from  Broken  Hill,  N.S.W. 
(Liversidge),  a.,  ii,  657. 
from   Hungary  (Petho),  A.,  ii,  611. 
Chrvsofluorene,      constitution      of 

(GtKAebe),  a.,  i,  444. 
Chrysoidine,  composition  of  (HoFMANN 

Lecture),  T.,  626. 
Chrysoketone     from    a-naphthoylbenz- 
amide,  and  its  oxime  (GtEAEBe),  A.,  i, 
444. 
Chrysophanohydroanthrone  from  rumi- 

cin  (Hesse),  A.,  i,  573. 
Cinchenine    (cinchine),    hydrolytic    de- 
composition of  (KoENiGs),  A.,  i,  63. 
Cincholeuponic   acid     from    meroquin- 
enine  (Koenigs),  A.,  i,  63. 
constitution  of  (KoENiGs),  A.,  i,  252. 
Cinchomeramide    (Blumenfeld),     A., 

i,  60. 

Cinchomeronic    acid    (3  :  4!-pi/ridi7iedi.- 

carhoxylic     acid),      reduction     of 

(Koenigs  and  Wolff),  A.,  i,  698. 

diethvlic    salt    of     (Blumenfeld) 

A.,'i,  60. 
ethylbetaine  of    (Blumenfeld),   A., 
i,  60. 
Cinchona     alkaloids,     constitution     of 
(Koenigs),  A.,  i,  328. 
crystalline  form  of    (Behrens),   A., 

'i,  514. 
reduction  products  of   (KoNEK   voN 

Norwall),  a.,  i,  395. 
detection  of    (Jawoeowski),  A.,  ii, 
629 
Cinchona      extract,      examination       of 

(Hulsebosch),  a.,  ii,  682. 
Cinchonidine,  formation  of,  from   cin- 
chonine  (Koenigs  and  Husmann), 
A.,  i,  707. 
actions   of  phosphorus  pentachloride 

on  (Koenigs),  A,,  i,  328. 
and  its  salts,  microchemical  reactions 
of  (Beheens),  a.,  i,  514. 
Cinehonine,  conversion  of,  into  cinchon- 
idine  (Koenigs  and    Husmann), 
A.,  i,  707. 
Cinchotenine  (Koenigs),  A.,  i,  64. 
Cinnabar,  artificial  (IPPE^),  A.,  ii,  108. 
estimation  of  mercury  in,  by  electro- 
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lysis    (KisiNG   and   Lenhee),   A., 
ii,  338. 
Cinnamaldehyde,      magnetic     rotatory 
power,  &e.,  of  (Perkin),  T.,  112d, 
1145,  1149,  1227,  1247. 
action  of,  on  hydroeotarnine  (Liebeh- 
mann),  a.,  i,  712. 
Cinnamene.     See  Styrene, 
t^o-Cinnaraenylmandelic      acid      (Japp 

and  Ladder),  P.,  1896,  108. 
Cinnamic    acid    {^•phenylacrylie  acid), 
physiological  action  of  (Hofmann 
Lecture),  T.,  698. 
ethvlic  salt,  magnetic  rotatory  power, 
&c.,   of  the    CPerkin),   T.,    1145, 
1149,  1228,  1247. 
guaiacol  salt,  detection  of  (Deagen- 
dorff),  a.,  ii,  278. 
Cinnamic    acid,    bromo-derivatives     of 
(Michael),  A.,  i,  682. 
o-     and      )8-bromo-,     isomerism      of 
(Eelenmeyee),  a.,  i,  46. 
Cinnamic     acids,     isomeric      (Eblen- 

meyeb),  a.,  i,  46. 
Cinnamic    alcohol,    magnetic    rotatory 
power,  &c.,  of    (Peekin),  T.,  1064, 
1126,  1149,1228,  1247. 
Cinnamoylphenylsemicarbazide    (WiD- 

man),  a.,  i,  630. 
Cinnamoylscopoleine  (Meeck),  A.,i,  65. 
c?i-Cinnamylidenediaminopentamethyl- 
enetetramine  (Duden  and  Schauff), 
A.,  i,  123. 
Cinuamylideneimide,  hydrochloride    of 

(BrscH),  A.,  i,  706. 
Circulation,      time      of,    in      different 

animals  (Stewaet),  A.,  ii,  48. 
Citraconic   acid,    heat    of     electrolytic 
dissociation  of    (Koetright),  A., 
ii,  463. 
behaviour  of,  on  heating  under  slight 
pressure  (Kbafft  and  Dyes),  A., 
ii,  89. 
aniylic  salt,  rotatory  power  of  (Wal- 

den),  a.,  ii,  633. 
ethylic  salt,  magnetic  rotatory  power 
and  relative  density  of  (Perkin), 
T.,  1063,  1173,  1237. 
action   of  alcoholic     ammonia   on 
(KoEXER  and   Menozzi),  A.,  i, 
205. 
action  of  ethylic  iodide  and  zinc  on 
(Michael),  A.,  i,  597. 
Citraconic  acid,  bromo-,  silver    salt  of 

(Michael),  A.,  i,  132. 
Citraconic  anhydride,  magnetic  rotatory 
power  and  relative  density  of  (Per- 
kin), T.,  1063,  1173,  1237. 
Citradibromopyrotartranilic  acid 

(ArwEES,  ScHiFFER,  and  Singhof), 


on 
A.. 


on 
A., 


Citradibromopyrotartai'ic         anliydride 
(Michael),  A.,  i,  131. 
action  of  aniline  on  (Auwers,  Schif- 

FER,  and  Singhof),  A,,  i,  644. 
^-tolilic  acid  of  (Auwers,  Schiffee, 
and   Singhof),  A.,  i,  644. 
i   Citrazinic      acid     (2  :  Q-dihydroxupi/ri- 
diae-Z-carhoxylic    acid),    discovery 
of  (HoFMANN  Lecture),  T.,  724. 
action    of     chloroform    and    sodium 
hydroxide   on    (Sell),    T.,    1418; 
P.,  1896,  168 
monaldehyde  acid  of.     See  Aldehydo- 
citrazinic  acid. 
Citric  acid,  formation  of,  by  oxidation  of 
cane-sugar    (Hicks),    A.,    i,  136 ; 
(Phipson),   a.,   i,    137 ;     (Seaele 
and  Tankaed),  A.,  i,  137. 
,  absorption  by  silk  of  dihite  (Walkee 
and    Appleyard),   T.,    1346;    P., 
1896,  147. 
ethylic    salt,   action    of    chloral 
("Edeleanu     and     Zahaeia), 
i,  348. 
methylic   salt,    action   of  chloral 
(Edeleanu     and     Zaiiaria), 
i,  348. 

Citric- di-)8-naphthalide   anhydride,  and 

j8-naphthylamine    salt    (G-ASSMANn), 

A,  i,  487. 

Citronella  oil.    iiee  Andropoyon  nardus. 

Citronellaldehyde        (Tiemann        and 

Schmidt),  A.,  i,  382. 

constitution  of  (Barrier  and  Bou- 

veault),  a.,  i,  492. 
oxidation  of  (Tiemann  and  Schmidt), 
A.,  i,  383. 
Citronellaldehydesemicarbazone 

(Barrier     and     Bouvea.ult),     A., 
i,  492. 
Citronellic    acid,    oxidation    of     (Tie- 
mann and  Schmidt),  A.,  i,  383. 
j3-toluididc   of    (Barrier  and    Bou- 
veault),  a.,  i,  492. 
Citronellol,  oxidation  of  (Tiemann  and 
Schmidt),  A.,  i,  383. 
acetate  and  formate  (Tiemann  and 
Schmidt),  A.,  i,  383. 
Citrus    limetta    risso,     constituents    of 
(Gtildemeistee),  a.,  i,  54. 
vulgaris,  basic  constituents  of  (  Jah  n.-)  , 
A.,  i,  712. 
Cladonia,    absence  of  atranoric  aci(i  in 

some  species  of  (Zopf),  A.,  i,  108. 
Clay,    formation      of    (Holland    and 

*  Dickson),  A.,  ii,  261. 
Clay.     See  also  Fuller's  earth. 
Cleveite,  spectrum  of  the  gas  obtained 
from  (RuNGE  and  Paschen),   A., 
ii,  1. 
absorption    of   helium  by   (Tilden), 
A.,  ii,  6,55. 
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Clinochlore  from  Canada  (Hoffmann), 

A.,  ii,  257. 
Clinohumite  from    Nordmark,  Sweden 

(Sjogren),  A.,  ii,  114. 
Clover.     See  Agricultural  chemistry. 
Coagulability  of  blood,  effect  of  peptone 
injections  on  (Starling),  A.,  ii,  197. 
Coagulation  of  blood,  influence  of  cer- 
tain salts  on  the   (Horne),   A.,  ii, 
437. 
antagonistic  action    on,  between  dif- 

ferent  salts  (Einger),  A,,  ii,  49. 
in   albino  animals   (Pickering),   A., 
ii,  664. 
Coal   from   Japan    (Browne),    A.,    ii, 
656. 
argon  in  (Schlcesing),  A.,  ii,  655. 
arsenic  in  (Doherty),  A,,  ii,  566. 
Tanadiferous,  from  Peru  (ToRRiCO  T 

Meca),  a.,  ii,  252. 
estimation  of  sulphur  in  (Mabery), 
A.,  ii,  387. 
Coal-gas.     See  G-as. 

Coals,  Austrian  (JoHNand.  Eichleiter), 
A.,  ii,  252. 
Servian  (Stanojevi6),  A.,  ii,  255. 
Cobalt    in    the     sands     near    Brussels 
(Crocq),  a.,  ii,  434. 
atomic     weight     of     (Hempel    and 

Thiele),  a.,  ii,  302. 
action  of  hydrogen  peroxide  on  solu- 
tions   containing    (Durrant),   P., 
1896,  96. 
Cobalt-bases,  ammoniumdinitrodiamine 
cobalt  oxalate  (Jorgensen),  A.,  ii, 
426. 
oxalopurpureocobalt   salts   (Jorgen- 
sen), A.,  ii,  424. 
pentamineoxalopurpureocobalt     salts 

(Jorgensen),  A.,  ii,  424. 
tetramineoxalopurpureocobalt      salts 
(Jorgensen),  A.,  ii,  425. 
Cobalt    salts,     absorption      spectra    of 
(^tard),  a.,  ii,  133. 
apparatus  for  showing  the  conver- 
sion  of  cobaltous    into    cobaltic 
(Elbs),  a.,  ii,  519. 
action  of  magnesium   on  solutions 

of  (ViTALi),  A.,  ii,  420. 
injurious  action  of,  on  plants 
(Haselhoff),  a.,  ii,  267. 
boride  (Moissan),  A.,  ii,  424. 
chloride,  electrolytic   dissociation  of, 
at  different  temperatures  (Salva- 
DORi),  A.J  ii,  512. 
niobate  (Larsson),  A.,  ii,  564. 
hydrated  oxide  of.     See  Schulzenite. 
sesquioxide,      precipitation      of,      by 
hypochlorous  acid   (E.  Klimenko 
and  B.  Klimenko),  A.,  ii,  303. 
(dioxide,  compound  of,  with  magnesia 
(DuFAu),  A.,  ii,  617. 


Cobalt  silicide  (ViGOUROUx),  A.,  ii, 
176. 
phosphide  (Granger),  A.,  ii,  651. 
sesquiphos^hide   (Q-eanger),  A.,  ii, 

602. 
caesium  sulphate,  density  and  optical 

behaviour  of  (Tutton),  T.,  428. 
potassium     sulphate,      density     and 
opfical  behaviour  of  (Tutton),  T., 
419. 
rubidium  sulphate,  density  and.  optical 

behaviour  of  (Tutton),  T.,  424. 
sulphide,  compound  of,  with  carbon 
bisulphide  and   ammonia    (Wiede 
and  Hofmann),  A.,  ii,  363. 
Cobalt,   detection    of,  microchemically 
(Schroder  van  der  Kolk),  A.,  ii, 
578. 
detection    of,    by  nitroso-;3-naphthol 

(von  Ilinski)  a.,  ii,  451. 
detection   of,    in   presence    of  nickel 

(Durrant),  P.,  1896,  96. 
separation  of,  qualitatively,  from  iron, 
nickel,  chromium,  manganese,  alu- 
minium, and  zinc  (Hare),   A.,  ii, 
127. 
separation  of  arsenic  from  ( Jannasch 

and  Lehnert),  A.,  ii,  547. 
separation  of  manganese  from  (Jan- 
nasch and  Lehnert),  A.,  ii,  547. 
separation    of,   electro lytically,   from 
gold  and  silver  (Smith  and  Wal- 
lace), A.,  ii,  220. 
Cobaltocobalticyanic  acid  (Jackson  and 

Comey),  a.,  i,  402. 
a.Coca;thyline    and    its    salts    (WlLL- 

statter),  a,,  i,  709. 
Cocaine,   formation    of    isomerides    of, 
from  tropinone  cyanhydrin  (Will- 
statter),  a.,  i,  708. 
effect  of,  on  the  germination  of  seeds 
(Mosso),  A.,  ii,  326. 
a-Cocaine  and  its  salts  and  methiodide 

(Willstatter),  a.,  i,  708. 
Cocoa-nut  shells   (de  Haas  and    Tol- 

lens),  a.,  ii,  64. 
Coffee,  amount  of  fat,  sugar,  and  tannin 
in  (Herzfeldt  and  Stutzer),  A.,  ii, 
63. 
Coleus  verschafelti, dyes  of  (Weigert), 

A.,  i,  388. 
Collidine,     bromo-     {2-methyl-ha-hrom- 
ethylpyridine),  condensation  of,  with 
piperidine  and  with  coniine  (Knudsen 
and  Wolffenstein),  A.,  i,  60. 
Collidineconiine  and  its  pJatinochloride 
(Knudben  and  Wolffenstein),  A.,  i, 
60. 
CoUidinepiperidine       and     its     hydro- 
chloride  (Knudse^t    and   Wolffen- 
stein), A.,  1,  60. 
Colloidal  animal  tissues,  reversal  by 
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agents    of  the    double   refraction  of 

(von  Ebxer),  a.,  ii,  457. 
Colloidal  solutions,  theory  of  (Keafft), 
A.,  ii,468. 

derivatives    of    the    higher   parafEns 
(Keafft  and  Stetitz),  A.,  ii,  467. 
Colloids,  a  filter  for  separation  of,  from 

'jrystalloids  (Maetin),  A.,  ii,  665. 
Colocasia  antiquorum,  polyanhvdride  of 

diglucose  in  (Yoshimura),  A.,  ii,  60. 
Colophony.     See  Rosin. 
Colour.     J»ee  Light. 
Colouring  Matters.     See  : — 

Afzelia  guanzensis,  dyes  from. 

Alizarin. 

Alizarin-yellow. 

Alkachlorophyll. 

Amantin. 

Amaranth,  red  dye  of . 

Aniline-black. 

Aniline-blue. 

Aniline-purple. 

Anilinoaposafranine. 

Anilinoraauveine. 

Anilmophenyiaposafraniae. 

Anilinosafranol. 

Anilinosafranone. 

Anthracene  dyes. 

Anthrachrysone. 

Anthraflavic   acid,   and   2*o-Anthra- 
flavic  acid. 

Anthrapurpurin. 

Anthraquinone  group  of  yellow  dyes. 

Aposafranine. 

Aurin. 

AutumnixMnthin. 

Azo-dyes. 

JBeans,  blue. 

Benzylrosindone. 

Benzylrosinduiine. 

Bilberries. 

J^razilin. 

Britannia-violet. 

Cabbage  (potato),  dye  from. 

Chrysaniline. 

Chr\sin. 

Chrysofluorene. 

Chlorophyll. 

Coleihs  verschaffelti,  dyes  of. 

Cofrais  sanguinea,  red  dyes  of. 

Cyan  in. 

Dahlia. 

Dehydrothiotoluidine. 

Diethylaminonaphthophenoxazime. 

Dietliylaminophenonaphthoxazone. 

Diethylsafranine. 

Dihydroxyaposafranone. 

Diiiydroxyflavone. 

Dimethylaminodiphenazone. 

Dimethylaminophenonaphthoxazime. 

Diraethylindirubin. 

Dimethylsafranine. 


Colouring  Matters.     See:  — 
Diphenylamine  dyes. 
Diphenylphenolluorindine. 
Diphenylwotetrazolone. 
Dithiazolic  derivatives. 
Dyes,  natural  yellow. 
Ethylmauveine. 
Jithylsafranol. 
Eurhodines. 
Fluorindines. 
Haeraatoporphyrin. 
Hajmatoxylin. 
Hexametbyltriaminotriphenyl- 

methane,  dyes  from. 
Hofmann-violet. 
Hydroxynaphthadiphenazone. 
Indigo. 
Indirubin. 
,  Indulines. 
Kermes  berry. 
Luteolin. 

Mallow,  dye  from. 
Mauveine. 
Methoxyhexamethyltriaminotri- 

phenylm  ethane. 
Metliylphenofluorindine. 
Myricetin. 
Pararosaniline. 
Pelagein. 

Peonol  derivatives. 
Perkin's  green, 
Piienazine  dyes. 
Phenosafranine. 
Phenylene-red. 

Phenylene-red,  methyl  derivative  of. 
Phenylfluorindine. 
Phenylindazoles. 
Phenylindulines. 
Phenylphenofluorindine. 
Phenyl  rosaniline. 
Phosphine. 
Phyllocyanin. 
Phylloporphyrin. 
Phyllopurpuric  acid. 
Phyllotaonin. 
Phylloxanthin. 
Phylolacca  decandra,  red  dye  of  fruit 

of. 
Primuline  base. 
Purpurin. 
Purpuroxanthin. 
Quinoline-blue. 
Rosaniline  bases,  coloured. 
Rosinduiine,  and  ^'io-Rosinduline. 
Rosotoluidine. 
Safranines. 
Tetrethylaminodiphenoxazinium 

salts. 
Tetramethylaminodiphenoxazimium 

salts. 
Toluinotolylaposafranine. 
Triethylchrysaniline. 
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Colouring  Matters.     See  : — 
Triethylrosaniline. 
Trimethylclirysanilinc. 
Trimethylrosaniline. 
Triphenylmethane  dyes. 
Triphenylmethane  series,  sulphonated 

dyes  from. 
Triphenylrosaniline. 
Triresorcinol. 
Turacin. 

Turacoporphyrin. 
Wine-red. 
Columbic  acid,  preparation  and  jDroper- 

ties  of  (Hilgee),  A.,  i,  624. 
Columbin,  preparation  and  properties  of 

(Hilgee),  A.,  i,  624. 
Columbite  from  New  Hampshire  (Pen- 
nington), A.,  ii,  308. 
from  N.    Carolina   (Cheustschoff), 
A.,  ii,  567. 
Columbo   roots,   constituents  of   (Hil- 
gee;, A.,  i,  623. 
Colza  oil,  oxidisability  of  (Bishop),  A., 
ii,  399. 
compound    of,   with  sulphur    (Hen- 
EiQUEs),  A.,  i,  204. 
Condenser,  modified  (van  Run),  A.,  ii, 

91  ;    (MICHAELIS),  A.,  ii,  91. 
I     the  so-called  Liebig's    (Kahlbaum), 

A.,  ii,  244<. 
7,-Coniceine     {2-propyUetrahydropyri- 
dine),  reduction  of  (Wolffenstein), 
A.,  i,  632. 
Coniceines,   preparation  of    (Hofmann 

Lectuee),  T.,  724. 
Coniine,  constitution  of  (Hofmann  Lec- 
tuee), T.,  723. 
condensation  of,  with  bromocollidine 
(Knudsen   and    Wolffenstein), 
A.,  i,  60. 
d-  and  t-Coniine,  identity  of  a  mixture 
of,  with  isoconiine   (Wolffenstein), 
A.,  i,  632. 
t^o-Coniine,  composition  of  (Wolffen- 
stein), A.,  i,  632. 
Conhydrine,  constitution  of  (Hofmann 

Lectuee),  T.,  724. 
Coninm    mactdatum,    alkaloids    of 

(Wolffenstein),  A.,  i,  632. 
Conophallus  KonjaJc,  occurrence  of  two 
kinds   of    mannan  in    (Kinoshita), 
A.,  ii,  60. 
Convicin,  action  of  hydrochloric  acid  on 
(Ritthausen),  a.,  i,  416. 
formation  of    alloxantin  from    (Rit- 
thausen),  a.,  i,  416,  668. 
Convolvulus  arvensis,  evolution  of  oxy- 
gen by  (Phipson),  A.,  ii,  265. 
orizabeus  (Pell),  jalapin  and  a  com- 
pound, CigHaoO,  from    (Keomee), 
A.,  i,  385. 


Convolvulus  scammonicB  L.,  scammonin 

from  (Keomee),  A.,  i,  385. 
Conyrine    {2-propylpyridine) ,    prepara- 
tion of  (Hofmann  Lectuee),  T,,  723. 
Cookeite  from  British  Columbia  (Hoff- 
mann), A.,  ii,  258. 
constitution  of  (Claeke),  A.,  ii,  37. 
Copaiba  balsam,  detection  of  fatty  oils 

in  (Hibschsohn),  A.,  ii,  508. 
Copellidine  (2  :  h-methylethylpiperi- 
dine),  separation  of,   from  i^ocopelli- 
dine     (Levy    and    Wolffenstein), 
A.,  i,  624. 
Copellidines,  stereoisomeric   (Levy  and 

Wolffenstein),  A.,  i,  624. 
Copper,  specific  heat  of  (Baetoli  and 
Steacciati),  a.,  ii,  145. 
melting    point    of      (Holboen    and 

Wien),  a.,  ii,  87. 
solubility   and   rate   of   diffusion  of, 
in  mercury  (Humpkeeys),  T.,  247  ; 
P.,  1896,"  9  ;  (Robeets-Austen), 
P.,  1896,  219. 
action  of  hydrochloric  acid  on    (En- 
gel),  A.,  ii,  171. 
action  of  sulphuric  acid  on  (Baskee- 

ville),  a.,  ii,  474. 
presence    of,    in    food    (Lehmann), 
I  A.,  ii,  486. 

j    Copper-alloys    with   chromium   (Mois- 
!  SAN),  A.,  ii,  602. 

I        with    nickel,    melting    isoints    of 
!  (Gautiee),  a.,  ii,  646^ 

I        with  tin  (Foeestee),  A.,  ii,  177. 
I  solution   and    diffusion   in    (Hum- 

I  PHEEYs),  T.,  1682  ;  P.,  1896,  220. 

I        with    vanadium    (Moissan),   A.,  ii, 

609. 
I        with  zinc,  structure  and  constitution 
of  (Chaepy),  a.,  ii,  421. 
mechanical  properties  of 
(Chaepy),  a.,  ii,  170. 
solution  and  diffusion  in   mercury 
of  (Humphreys),  T.,  1682  ;  P., 
1896,  220. 
Cupric  salts,  action  of  hydrogen  sulph- 
ide on  solutions  of  (Beaunee), 
A.,  ii,  648. 
influence    of    organic    hydroxy- 
comijounds  on   the    precipita- 
tion of  (Kahlenbeeg),  A.,ii,7. 
effect  of,  on  the  growth  of   the 
vine  and  on  the  soil  (Beelesk 
and  Sostegni),  A.,  ii,  267. 
non- toxic    effect    of,    on    plants 
(Tschiech),  a.,  ii,  329. 
chloride,  fused,  electrolysis  of 
(LoEENz),  A.,  ii,  2*3. 
electrolytic  dissociation  at  diffe- 
rent   temperatures    of    (Sal- 
VADOBi),  A  ,  ii,  512. 
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Copper. 

Cuj)ric    cliromate    and     dichromate 
(Schijlze),  a.,  ii,  24. 
hydroxide,  electrochemical  prepara- 
tion of  (LoBENz),  A.,  ii,  647. 
nitrate,    energy   and  electromotive 
force  required  to  electrolyse 
(Jahx),  a.,  ii,  230,  231. 
niobate  (Laesson),  A.,  ii,  564. 
nitrosodisulphonate    (Sabatieb)  , 

A.,  ii,  642. 
sodium    triphosphates     (Stange), 

A.,  ii,  643. 
thiophosphite    (Feeeand),   A.,   ii, 

418. 
phosphide  (Geangeb),  A.,  ii,  603. 
eilicide    (Chalmot),   A.,    ii,    362 ; 
(ViGOUEOUx),  A.,  ii,  362. 
action    of    halogen    acids    on 
(Combes),  A.,  i,  417. 
sulphate,  energy  and  electromotive 
force    required   to    electrolvse 
(Jahn),  a.,  ii,  230,  231. 
dissociation  pressure  of  hydrated 
(Mijllee-Eezbach),     a  ,    ii, 
295. 
solubility  of  isomorphous    mix- 
tures of  ferrous   sulphate  and 
(Stoetenbekee),  a.,  ii,  14. 
action  of  magnesium  on  solutions 

of  (ViTALi),  A.,  ii,  420. 
action  of  potassium  ferrocyanide 
on  (Rautee),  a.,  i,  3. 
esDsium  sulphate,  density  and  opti- 
cal behaviour  of  (Ttjtton),   T., 
441. 
potassium    sulphate,    density    and 
optical  behaviour  of  (Tutton), 
T.,  431. 
rubidium     sulphate,    density    and 
optical  behaviour  of  (Ttjtton), 
T.,  437. 
sulphide,    preparation    of    normal 
(Coppock),  a.,  ii,  562. 
physical     change    produced    by 
gently  heating  (Speing),  A.,  ii, 
290. 
electrochemical    preparation    of 

(Loeenz),  a.,  ii,  648. 
reduction  of,  by  the  Bun  sen  flame 
(Stickney),  a.,  ii,  523. 
ferrocyanide  (Ratttee),  A.,  i,  3. 
Cuprous  ammonium  bromide  (Wells 
and  Huelbuet),  A.,  ii,  107. 
chlorides    (Wells    and  Huel- 
buet), A.,  ii,  107. 
iodide  (Wells  and  Huelbuet), 
A.,  ii,  107. 
nydroxide,  electrochemical  prepara- 
tion of  (Loeenz),  a.,  ii,  467. 
thiopyrophosphate  (Feeeand), 
A.,  ii,473. 


Copper. 

Cuprous  gold  sulphide  (Maclauein), 
T.,  1275  ;   P.,  1896,  149. 

allylide  (Keiser),  A.,  i,  458. 

cyanide,    tliermochemical    data    of 
"  (Vaeet),  a.,  ii,  149. 
Copper  ores,   estimation  of  sulphur  in 

(Kellee  and  Maas),  A.,  ii,  498. 
pyrites    after    copper    glance,    from 

Russia  (Jeeemeeff),  A.,  ii,  566. 
Copper,  detection  of,  in  waters   (Ege- 

ling),  a.,  ii,  549. 
estimation  of  (Maweow  and  Muth- 

mann),  a.,  ii,  338. 
estimation  of,  volumetrically  (SpiCa), 

A.,  ii,  127. 
estimation  of,  volumetrically,  by 

alkalis  (Ruoss),  A.,  ii,  500. 
>    estimation  of,  by  iodide  assay  (Low), 

A.,  ii,  450. 
estimation   of,   by   thiosulphate    and 

heating  to  oxide   (Nissenson   and 

Neumann),  A.,  ii,  450. 
estimation    of    gold    and    silver     in 

(Smith),  A.,  ii,  76. 
matte,  estimation  of  gold  and  silver 

in  (Smith),  A.,  ii,  76. 
estimation  of,  in  presence  of   nickel 

(Spica),  a.,  ii,  127. 
commercial,   estimation  of  oxygen  in 

(Blount),  A.,  ii,  333. 
estimation   of   sulphur  in    (Heath), 

A.,  ii,  497. 
separation  of  cadmium  and  zinc  from 

(Maweow  and  Muthmann),  A., 

ii,  338. 
separation,  electi-olytically,  from  gold 

(Smith  and  Wallace),  A.,  ii,  22>). 
sepai'ation  of  manganese  from  (Jan- 

nasch),  a.,  ii,  546. 
separation   of    mercury   from    (Jan- 

nasch),  a.,  ii,  676. 
separation    of    nickel   from   (Beeah- 

ley),  a.,  ii,  676. 
separation    of    zinc   and  nictel  from 

(Jannasch),  a.,  ii,  546. 
Cordierite  from  Bohemia  (Katzee),  A  , 

ii,  188. 
Cornus  sanguinea,  red   dye   of    (Wei- 

geet),  a.,  i,  388. 
Corundum  (ruby)  from  Burma  (Beown 

and  Judd),  A.,  ii,  32. 
genesis  and  alteration  of  (Beown  and 

Judd),  A.,  ii,  33. 
See  also  Emery. 
Corylin,  the  proieid  of  the  walnut,  pro- 
perties of  (Osboene  and  Campbell), 
A.,  i,  716. 
Cotoin,   n  on -occurrence  of,   in  Drimys 

granatensis  (Hesse),  A.,  ii,  62. 
detection  of  (Foemanek),  A.,  ii,  401. 


INDEX   OF   SUBJECTS. 


841 


Cotton-seed   oil,   detection   of,    in   lard 
(Dupokt),  a.,  ii,  485. 
estimation  of  the  acetyl  numbers  of 

(Spaeth),  A.,  ii,  454. 
oxidisability  of  (Bishop),  A.,  ii,  399. 
Cotton  seeds,  proteids  of  (Osboene  and 

VoRHEEs),  A.,  ii,  210. 
Coumarin,    refraction    equivalent    of 

(Andeelini),  a.,  ii,  229. 
i*o-Coumarincarboxylic  acid,  reduction 
of,    and    action  of   aqueous   soda  on 
(Bambergee),  a.,  i.,  95. 
Coumarone,    magnetic  rotatory   power, 

&c.,  of  (Peekin),  T.,  1201,  1240. 
Cratcegiis  Oxyacayitha,  colouring  matter 
in  (Perkin  and  Hummel),  T.,  1570; 
P.,  1896,  186. 
Creamometers,  untrustwortliiness  of,  for 
estimation  of  fat  in  pasteurised  milk 
(Cazeneuve   and  Haddox),   A.,   ii, 
130. 
Creatinine,    percentage    of,    in     blood 
(Colls),  A.,  ii,  666. 
excretion   of,    during   work  and  rest 

(Ackerman^^),  a.,  ii,  121. 
detection  of,  in  urine  (de  Coninck), 

A.,  ii,  132. 
estimation   of,    in   urine   (Kolisch), 
A.,  ii,  283. 
Creosol,  magnetic  rotatory  power,  &c.,  of 
(Peekin),    T.,    1127,     1135,    1185, 
1240. 
I'so-Creosol,    magnetic   rotatory   power, 
&c.,   of    (Peekin),   T.,   1127,   1185, 
1240. 
o-Cresol,  magnetic  rotatory  power,  &c., 
of  (Peekin),  T.,  1126,  1129,  1183, 
1239. 
phenylic     substance     derived     from 

(Jeitelbs),  a.,  i,  420. 
substance  obtained  by  distillation  of, 
with  lead  oxide  and  a  product  of 
its    reduction     (•Jeitele«),    A.,    i, 
420. 
nitrogenous    compound    obtained   by 
the  action  of  phenylhydrazine  on  a 
derivative   of    (Jeiteles),    A.,    i, 
420. 
o-Cresol,  f^mitro-,  action  of  nitric  acid 
on  the  mono-  and  di-methylamine 
derivatives  of  (Feanchimont),  A., 
i,  602. 
m-Cresol,  magnetic  rotatory  power,  (fcc, 
of  (Peekin),  T.,  112G,  1129,  1183, 
1239. 
effect  of,   on   the    freezing   point  of 
dilute  soda  solution  (Goldschmidt 
and  Gtieaed),  A.,  i,  474. 
^rinitro-,  action  of  nitric  acid  on  the 
mono-    and     di-methylamine     de- 
rivatives of  (Feanchimont),  A.,  i, 
602. 


^-Cresol,    magnetic     rotatorv    powers, 
&c.,  of  (Peekin),  T.,  1126,  1129, 
1183,  1239. 
c^initro-,  action  of  nitric  acid  on  the 
mono-  and  di-methylamine  deriva- 
tives  of    (Feanchimont),    A.,    i, 
602. 
«i-Cresolbisazo-o-toluene       (Jacobsen, 
Kebee,    Heneich,    and   Schwaez), 
A.,  i,  26. 
m-Cresolbisazo-m-toluene      (Jacobsen, 
Kebee,   Heneich,    and    Schwaez), 
A.,  i,  27. 
m-Cresolbisazo-^-toluene       (Jacobsen, 
Kebee,   Heneich,    and  Schwaez), 
A.,  i,  27. 
Critical    phenomena    of     mixtures    of 
ethane  and  nitrous  oxide  (Kcenen), 
A.,  ii,  10. 
Critical    pressure    of     ethylic    aicoliol 

(Batelli),  a.,  ii,  150. 
Critical  temperature.     See  Heat. 
Critical  volume,  a  method  of  measuring 
the  (Zambiasi),  A.,  ii,  234. 
of  ethylic  alcohol  (Batelli),  A.,  ii, 
150. 
Crocoite  from  Tasmania  (Liveesidge), 

A.,  ii,  657. 
Crotonaldehyde,       oxidation       of 
(Chaeon),  a.,  i,  407,  408. 
reduction  products  of  (Chaeon),  A., 

i,  637,  661. 
pinacone  of  (Chaeon),  A.,  i,  637. 
Crotonamide,  ^S-chioro-  (Autenhieth), 

A.,  i,  592. 
wo-Crotonamide,     )3-chloro-     (Auten- 

eieth),  a.,  i,  592. 
Crotonanilide,  ;8-chloro-  (Atjteneieth), 

A.,  i,  592. 
iVo-Crotouanilide,    ;3-chloro-    (Auten- 

eieth),  a,,  i,  592. 
Crotocic  acid,  a-chloro-,  action  of  chlor- 
ine on  (Valentin),  A.,  i,  79. 
ethylic  salt,  condensation  of,  with 
acetoacetic      acid      (Ruhemann 
and  Wolff),  T.,  1391 ;  P.,  1896, 
166. 
/8-chloro-,    action     of     chlorine     on 
(Szenic  and  Taggesell),  A.,  i, 
81. 
elimination  of  carbonic  anhydride 
from  (Michael  and  Claek),  A., 
i,  132. 
ethylic  salt  (Auteneieth),   A.,  i, 

627. 
;8-naphthylic    salt    (Attteneieth), 
A,  i,  592. 
aiS-cZ ichloro-    (m.   p.    75'5°),    centric 
symmetrical  (Szenic  and    Tag- 
gesell),  a.,  i,  81. 
(m.  p.  92°),  symmetrical  (Szenic 
and  Tagoesell),  A.,  i,  81. 
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Crotonic  chloride,  /S-cliloro-,  distillation 

of  (Atjtenbieth),  a.,  i,  592. 
wo-Crotonic  acid,  )8-chloro-  (SzE^iic  and 
Taggesell),  a.,  i,  81. 
ethylio  salt  of   (Autenrieth),  A., 

i,  627. 
j8-naphthvlic  salt    (Autenrieth), 
A.,  i,  592. 
iso-Crotonic  chloridn,  j8-chloro-,  distilla- 
tion of  (Autenrieth),  A.,  i,  591,  592. 
aUo-Crntomc  acid,  j8-cliloro-,  action  of 
hvdrochloric  acid  on  (Michael  and 
Clark),  A.,  i,  132. 
Crotonic-a-naphtlijlamide,    ;8-chloro- 

(Autenrieth),  a.,  i,  59iJ. 
iso-Crotonic-a-naphtbylaniide,    )8-clilor- 

(Autenrieth),  a.,  i,  592. 
Crotonjl   alcoliol.      See     Bulenjl 

alcohoi. 
a-Crotylamine  (Bookman),  A.,  i,  200. 
7.yo-Crotylarnine   and   its    salts    (LuCH- 

mann),  a.,  i,  546. 
Cryophyllile,  constitution  of  (Clarke), 

A.,  ii,  38. 
Cryptogams,  constituents   of   the   cell- 
membranes  of  (Winteestein),  a.,  ii, 
210. 
Cryptomeria   japonica,   effect    of    lime 
and  magnesia  on  the  development  of 
(Loew  and  Honda),  A.,  ii,  446. 
Cryptoperthite    from    Grreenland 

(Ussing),  a.,  ii,  372. 
"  Crystalline."     See  Aniline. 
Crystallography : — 

Atomic  weight,   influence  of,  on  the 
crystal  characters  of  the  sulphates 
containing     potassium,    rubidium, 
and  caesium  (Tutton),  T.,  495;  P., 
1896,  71. 
Axes  of  the  optical  ellipsoid  of  the 
double     sulphates     of     potassium, 
rubidium,  and  ceesium,  velocity  of 
light  along  the  (Tutton),  T.,  466; 
P.,  1896,  69. 
Axes  of  the  optical  ellipsoid,  orienta- 
tion   of,    for   double   stdphatcs   of 
potassium,  rubidium,   and  caesium 
(Tutton),  T  ,  460;  P.,  1896,  69. 
Cleavage  of  double  sulphates  of  potas- 
sium,   rubidium,    and    csesium 
(Tutton),  T.,  455  ;  P.,  1896,  68. 
Dendrites,  artificial  (Abctowski),  A., 

ii,  649. 
Distance  ratios  of  the  double  sulph- 
ates of  potassium,   rubidium,  and 
ceesium    (Tutton),   T.,  458;    P., 
1896,  69. 
Crystalline  form  of  chemically  simple 

substances  (Rinne),  A.,  ii,  29. 
Morphology  of  the  double  sulphates  of 
potassium,  rubidium,  and  cKsium 
(Tutton),  T,,  486. 


Crystallography  : — 

Morphology    of     optical     isonierides 

(Walden),  a.,  ii,  553. 

of    chloral    and    bromal   hydrates, 

thymol,  and  menthol  (Pope),  P., 

1896,  142. 

of  ci5-7r-camphanic  acid  (Pope),  T., 

973;  P.,  1896,  116. 
of  i^raw-y-camphotricarboxylic    acid 
(hydrates)    (Pope),  T.,  978;  P., 
1896,  116. 
Optic  axial  angles  of  the  double  sul- 
phates of  potassium,  rubidium,  and 
csesium    (Tutton),    T.,   480;    P., 
1896,  70. 
Point  systems   corresponding   to  the 
sulphates      containing     potassium, 
rubidium,   and  caesium   (Tutton), 
T.,  504. 
Polymorphism    and   molecular    com- 
plexity (Tutton),  T.,  509. 
Structural   unit   of    the  crystals    of 
sulphates      containing     potassium^ 
rubidium,  and   caesium   (Tutton), 
T.,  507;  P.,  1896,  71. 
Ciystailoids,   a  filter  for  separation    of, 

from  colloids  (Martin),  A.,  ii,  665. 
Crystals,  running  together  and  healing 

of  (Lehmann),  a.,  ii,  160. 
Cubauite,  composition  of  (Schneider), 

A.,  ii,  253. 
Cubebs,      occurrence     of     cubebin     in 

(Peinemann),  a.,  i,  494. 
Cubebin,  occurrence  of,  in  piperaceous- 

plants  (Peinemann),  A.,  i,  494. 
»//-Cubebin   in    Piper  Lowong   (Peine- 
mann), A.,  i,  495. 
dibromo-  (Peinemann),  A.,  i,  495. 
diniivo  (Peinemann),  A.,  i,  495. 
Cucurhita  maxima,  edestin,  a  proteid  in 
(Osborne  and  Campbell),  A.,i,  716. 
Cumene    {isoprujjylhenzene)   from  cam- 
phorone  (Kerp),  4.,  i,  448. 
magnetic  rotatory  power,  &c.,  of  (Per- 
kin),  T.,  1082—1084,  1194,  1241. 
formation  of,  from  cuminic  acid  (HoF- 

MANN  Lecture),  T.,  611. 
sulphonation    of    (Bayrac),    A.,     i,, 
605. 
n-Cnmene  (propylbenzene),  magnetic  ro- 
t-itory  power,  &c.,  of  (Perkin),  T., 
1082,  1083,  1094,  1192.  1241. 
hydrogeriation   of  (Tchitchibabin),. 

A.,  i,  351. 
pentahromo-  (Tchitchibabin),  A.,  i, 
351. 
^/-Cumene       (1:3:  ^-trimeihylbenzeney 
from  camphorone,  isophorone,  and 
acetophorone  (Kerp),  A.,  i,  448. 
magnetic    rotatory    power,    &c.,     of 
(Perkin),   T.,    1064,    1130,   1193, 
1241. 
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il'-Cumene,  separation  of,  from  coal  tar 
naphtha  (Hofmann  Lectuee),  T., 
598. 
i|/-Cumenesulphonegljcocino,  electroly- 
tic conductivity  of  solutions  of 
(Lovi^.n),  a.,  ii,  413. 
Cumenesulphonic  acids,  preparation  of, 

(Bayrac),  a.,  i,  605. 
Cumengeite,  artificial  (Fuiedel),  A.,  ii, 

32. 
o-Cumenol  {o-isopropylphenol)       (Bay- 

BAC),  A.,  i,  606. 
m  Cumenol    (jn-isopropijlpJienol)   (Bay- 
BAc),  A.,  i,  6*06. 
preparation  of  (Baybac),  A.,  i,  606. 
indophenol  derivative   of    (Bayrac), 
A.,  i,  606. 
if'-Cumenol     (6:1:3:  4:-hydroxytrim€- 
thylbenzene) ,  substances  CioII,oCl20, 
CioHioClsBr.O,  and  CioHgCLBraO, 
derived  from  (Auwers),  A.,  i,  421. 
bromo-,  aniline,  plieny  lure  thane,  and 
piperidine  derivatives  of,  and  salts 
(Auwees  and  Mabwedel),  A.,  i, 
150. 
dihrorxxo-,  bromide  (Auwers),  A.,  i, 
149,  421  (Auwers  and  Mab- 
wedel), A.,  i,  149. 
structure    of   (Auwers),    A.,   i, 

421 ;   (Zinckk),  a.,  i,  214, 
ammonia    derivatives     of    (Au- 
wees), A.,  i,  420. 
aniline    derivative     of,    and    its 
hydriodide       (Auwees      and 
Senter),  a.,  i,  424. 
compound  CnH|(,Br20o  obtained 
by  action  of  moist  silver  oxide 
on  (Auwers  and  Hor),  A.,  i, 
422. 
compound  Gi8Hi6Br402  obtained 
from  (Auwers  and  Hof),  A.,  i, 
422. 
compound     N(C9H9Br20);{     ob- 
tained from,  by  action  of  am- 
monia ;  its  hydrobromide,  and 
ethyl     ether     (Auwers    and 
Hof),  a.,  i,  422. 
compounds      C^IIgBrjO      and 
CuHj^BroO  formed  in  the  pre- 
paration    of     (Auwees     and 
Hof),  a.,  i,  423. 
dietLylamine  derivative  of,   and 
its  hvdrobromide  (Auwers  and 
Hof),  a.,  i,  422. 
diethjlaniline  derivative  of,  and 
its  methiodide    (Auwees   and 
Senter),  A.,  i,  423,  424. 
dimethylaniline  derivative  of,  and 
salts    (Auwers   and    Avery), 
A.,  i,  150  (Auwers  and  Sen- 
ter), A.,  i,  423. 
ethylamine  derivative  of,  and  its 


hydrobromide    (Auwees    and 
Hof),  a.,  i,  422. 
i/z-Cumenol,  dihromo-,  bromide,  methyl- 
amine    derivative  of,    and   its 
hydrobromide    (Auwees    and 
Hof),  a.,  i,  422. 
methylaniline  derivative  of,  and 
its  salts   (Auwees  and   Sen- 
tee),  A.,  i,  423. 
;8-naphthylamine    derirative     of 
(Auwees  and  Sentee),  A.,  i, 
423. 
phenylurethane     derivative      of 
(Auwees  and  Hof),  A.,  i,  422. 
piperidine  derivative  of,  and  its 
hydriodide  (Auwees  and  Sen- 
tke),  a.,  i,  424. 
compound     of,    with     qiiinoline 
(Auwees  and  Sentee),  A.,  i, 
423. 
chloride  (Auwees  and  Hof),  A., 

i,  423. 
iodide  (Auwees  and  Hof),  A.,  i, 

423. 
nitrite,  constitution  of  (Auwees), 

A.,  i,  421. 
pyridine  derivatire  of,  and  its  hy- 
drobromide      (Auwees         and 
Aveey),  a.,  i,  151. 
f?ibromonitro-  (Auwees),  A.,  i,  421. 
o-nitro-  (Auwees),  A.,  i,  421. 
ffmitro-.  isomeric  forms  of  (Auwees), 
A.,  i,'421.      - 
p-Cumidine,  preparation  of  (Hofmann 
Lectuee),  T.,  625. 
action   of    cyanogen   on    (HoFMANN 

Lectuee),  T.,  590,  649. 
colouring  matter  obtained  by  oxida- 
tion of  (Hofmann  Lectuee),  i'., 
605. 
4'-Cumidine,      oxyphosphazo-compound 
of  (MiCHAELis  and  Silbeestein),  A., 
i,  345. 
Cuminaldehyde      {p-isopropylbenzalde- 
hyde),     magnetic     rotatory     power,, 
(fee,   of    (Peekin),  T.,    1125,   1199, 
1242. 
Cuminic  acid  {o-isopropyJbenzoic  acid), 
ethvlic  salt,  magnetic  rotatory  power, 
&c.'  of  (Peekin),  T.,  1125, 1176, 1238. 
)8- 150 -Cuminic      acid       {mesitylenecarb- 
oxylic  acid)  from  dimesityldinitros- 
acyl  (Baum),  A.,  i.  222. 
etherification  cf  (Meyee),  A.,  i,  433. 
Cuminyl    ahohol,     magnetic     rotatory 
power,  &c.,  of   (Peekin),   T.,  1125, 
1198,  1242. 
Cumylidene-ji^-aminothymol     (Plan- 

Chee),  a.,  i,  358. 
Cuisric.     See  under  Copper. 
Cuprite    after   malachite   from    Kussia 
(Jeeem^eff),  a.,  ii,  566. 
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Cupropjrite.     See  Cubaiiite. 
Cuscuretin  (Baebey),  A.,  ii,  65. 
Cuscnta     epithymum,    constituents     of 

(Baebey),  A.,  ii,  65. 
Cuseutin,    a    glucoside    from    Cuscuta 

epithyoniim  (Barbey),  A.,  ii,  65. 
Cuskhygrine,  oxidation  and  constitution 

of  (Liebeemann  and  Cybulski),  A., 

i,  710. 
Cusparia  trifoliata,  alkaloids  of  (Beck- 

UETs),  A.,  i,  66. 
Cusparine,  jDurification  and  derivatives 

of  (Beckuets),  a.,  i,  66. 
Cyanbenzyline.        See     5-Plienyl-2  :  6- 

dibenzyl-w-diazine,  4-amino-. 
Cyanethine  acetic  chloride  (Heefeldt), 

A.,  i,  393. 
Cyanetholine.     See  Cyanic  acid,  ethylic 

salt  of. 
Cyaniline,   preparation    of    (Hofmann 

Lectuee),  T.,  649. 
Cyanin.     See  Q.uinoline  blue. 
Cyano-derivatives.     See  : — 

Acetamide. 

Acetanilide. 

Acetic  acid. 

j3-Acetylpropionic  acid. 

Acetotetrahydro-jS-napbthylamine. 

Benzene. 

Benzenesulpbonamide. 

Benzenesulplionanilide. 

Benzcnesulphonic  acid. 

Benzenesulphonic  chloride. 

Benzene  o-sulphonic  acid. 

Benzenesulphotoluidides. 

/3-Benzoyl-a-benzylpropionic  acid. 

/3-Benzoyl-a-inetbylpropionic  acid. 

Benzoylpropionic  acid. 

wo-Butaldehyde. 

Campholic  acid. 

Diazoaminobenzene. 

Dihydrocanipholytic  acid. 

3  :  4-Diraethoxybenzoic  acid. 

Dimethyl carbally lie  acid. 

Diphenylcarbamide. 

Diphenylmethane. 

.s-Diplienylthiocarbamide. 

Etlienylamidoxime. 

Hydroxydiphenylmethane, 

Imidocarbonic  acid. 

Lauronic  acid. 

Mesitylene. 

Naphthalene. 

Pheny  Icarbamid  e. 

Phenylhydrazine. 

Phenylic  chloride. 

3'-Propyli*ocarbostyril. 

Trimethylpimelic  acid. 
Cyano.     See  also  Nitriles. 
C'yanoform  and   its  silver  and  sodium 
derivatives  (Schmidtmann),  A.,  i, 
458. 


f    Cvanoform,  sodio-  (Schmidtmann),  A. 
I       "     i,  458. 

I    Cyanogen,  three  possible  forms  of  (Nef)  , 
I  ■  A.,  i,  71 . 

':        spectrum  of  the  flame  of  (Lewes),  T., 
240 ;  p.,  1896,  2. 
luminositv  of  the  flame  of  (Geoves), 
P.,  1896,  5  ;  (Lewes),  A.,  ii,  141. 
behaviour    of,    when    submitted    to 
the  electric  discharge  (Collie  and 
Eamsay),  a.,  ii,  634. 
combustion  of  (Dixon),  T.,  775  ;  P., 

1896,  55. 
explosive     combustion     of    (Dixon, 
Steange,  and  G-eaham),  T,,  759; 
P.,  1896,  53. 
duration  of  the  flame  in  the  explosive 
combustion   of  (Dixon,  Steange, 
>      and  G-eaham),  T.,  763  ;  P.,  1896, 
54. 
influence  of,  on  the  combination  of  car- 
bonic oxide  and  oxvgen  (Dixon), 
T.,  783;  P.,  1896,  56. 
Cyanogen  compounds,  poisonous  effect 
of,    on    algae    and   infusoria    (Bo- 
koeny),  a.,  ii,  669. 
bromide,   impi'oved   method   of   pre- 
paration of  (Scholl),  a.,  i,  585. 
preparation  of  (Tcheeniac),  A,,  i, 
661. 
chloride,  behaviour  of,  towards  sodium 
alkyloxides  (Hantzsch  and  Mai), 
A.,  i,  33. 
Hydrocyanic    acid,  formation   of,    in 
jPangium  edule  (Teeub),  A.,  ii, 
327. 
preparation  of  pure   (Nef),  A.,  i, 

75. 
probably       hydrogen       isocyanide 

(Nefj,  a.,  i,  71. 
action  of  acetic  bromide  on  (Nef), 

A.,  i,  77. 
action    of    hydrogen    chloride    on 
(Nef),  A.,  i,  76. 
Cyanides,  double,  of  silver  and  nickel 
with  cyanides  of  the  alkalis  and 
alkaline  earths   (Yaeet),  A.,    i, 
633,  634. 
estimation    of    (Deniges),  A.,    ii, 

385. 
simple,  estimation  of,   in  presence 
of  compound  cyanides,  &c.  (Clen- 
nell),  a.,  ii,  223. 
Cyanide-working  solutions,  technical 
estimation     of    (Bettel),    A.,    ii, 
224,  276. 
Ferrocyanides,    new     indicator     for 
(Stone),  A.,  ii,  126. 
estimation  of,  technically  (Bettel), 
A.,  ii,  276. 
Ferricyanides,  estimation  of,  techni- 
cally (Bettel),  A.,  ii,  277. 
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Cyanogen, 

Cyanic  acid,  ethereal  salts  of,  (Hof- 
MANN  Lectube),  T.,  654. 
ethylic  salt  of,  preparation  of  (Hor- 

MAifN  Lecture),  T.,  716. 
rate  of  change  into  the  correspond- 
ing carbamides  of   the  methyl-, 
dimethyl-,  ethyl-,  diethyl-,    iso- 
amyl-,  and  tertiary  amyl-ammo- 
nium    salts    of    (Walker    and 
Apple  YARD),  T.,  193—202;  P., 
1896,  12. 
action  of  heat  on  solutions  of  the 
tetramethyl-  and  triethyl-ammo- 
nium    salts    of    (Walker    and 
Appleyabd),  T.,  205;  P.,  1896, 
12. 
Thiocyanates,  estimation    of,   techni- 
cally (Bettel),  a.,  ii,  276. 
Cyanuric  acid,  discovery  and  constitu- 
tion of  (HoFMANN  Lecture),  T., 
717. 
from    acetoxyoxamide    and    acetic 
anhydride    (Schiff    and    MoN- 
SACCHi),  A.,  i,  209. 
thermochemical  data  of  (Lejioult), 

A.,  ii,  11. 
solubility  in  water  of  (Lemoult), 

A.,  ii,  11. 
sodium      and      potassium       salts, 
thermochemical      data     of    the 
(Lemoult),  A.,  ii,  11. 
sodium    salts,    action   of    carbonic 
anhydride  on  (Lemoult),  A.,  i, 
70,71. 
triethylic  salt,  preparation  of  (HoF- 
MANN  Lecture),  T.,  716. 
Cyanuric   acid,   trithio-,    trimethylic 
salt   (HoFMANN    Lecture),   T., 
717. 
«>o-Cyanuric        acid,        trichlorotri- 
methylic  salt  of  (Hofmann  Lec- 
ture), T.,  718. 
triphenylic  salt  of  (Hofmann  Lec- 
ture), T.,  715  ;  (Hantzsch  and 
Mai),  a.,  i,  34. 
thio-,   ethereal   salts   of,  discovery 
of    (Hofmann     Lecture),    T., 
718. 
Cyanomaclurin,  non-formation  of   acid 
compounds  of  (Perkin),   T.,    1440; 
P.,  1896,  167. 
Cyanopropine,    acetic    chloride    (Her- 

*feldt),  a.,  i,  393. 
Cymene  (p-methi/lisopropi/lbenzene) ,  oc- 
currence in  oil  of  origanum  (Gilde- 
meisteb),  a.,  i,  54. 
from      trihydroxymenthane      (Ginz- 

berg),  a.,  i,  447. 
magnetic    rotatory    power,     &c.,    of 

(Perkin),  T.,  1125,  1194,  1242. 
heat  of  evaporation  of  (Beckmann, 
VOL.  LXX. 


FucHS,  and  Geenhabdt),  A.,  ii, 
237. 
Cymene.  2-chloro-  (Jungeb  and  Kla- 
ges),  a,,  i,  244. 
3-chloro-  (Jungeb  and  Klages),  A., 

i,  245. 
5-chloro-  (GuNDLiCH  and  Knoeven- 
agel),  a.,  i,  212. 
w-Cymene    {m-methi/lpropt/lbenzene), 
5-chloro-2  :  4  :  6-^Wnitro-  (GUND- 
LiCH   and  Knoevenagel),  A.,  i,. 
213, 
2:4:  6-^Wnitro-5-anilido-    (Gund- 
LiCH  and  Knoevenagel),  A.,   i, 
213. 
^-Cymene,  from  lemon-grass  oil  (Bae- 

bier  and  Bouveault),  A.,  311. 
Cymenecarboxylic    acid    (Bouveault), 

A.,  i,  616, 
Cymenesulphonic    acid,  from    menthol 
(TOLLOCZKO),  A.,  i,  381, 
3-chloro-,  barium  salt  and  amide  of 
(JiJNGER  and  Klages),  A.,  i,  245. 
5- Cymenesulphonic    acid,    2-chloro-, 
barium  salt,  and  chloride,  amide,  and 
anilide  (Junger  and  Klages),  A.,  i^ 
245, 
1:3:  5-Cymidine,     2:4:  6-trinitro- 
(GuNDLiCH  and  Knoevenagel),  A.^ 
i,  213. 
Cymophenone.       See    Phenyl    cymyl 

ketone. 
^-Cymoquinol  (Bayrac),  A.,  i,  606. 
^-Cymoquinone,  preparation   of   (Bay- 
rac), A.,  i,  606. 
Cymylglyoxylic  acid ;    and   its    ethylic 

salt  (Bouveault),  A.,  i,  616. 
Cyst,  ovarian,  analysis  of   contents  of 

(Lieblein),  a.,  ii,  263. 
Cystine,  in   the   liver   of  the   dolphin 

(Drechsel),  a.,  ii,  378. 
Cytase,  action  of  (Gruss),  A.,  ii,  669. 
Cytisine,  occurrence  of,  in  Fapilionaceoe- 
(Plugge),  a.,  ii,  61. 
amount  contained  in  species  of  Bap- 

tisia  (Plugge),  A.,  i,  68. 
identity  of  apopilocarpine  with   (dk 

Moeb),  a,,  i,  657. 
identity      of      baptitoxine      with 

(Plugge),  A.,  i,  67. 
detection  of  (Gorteb),  A.,  ii,  344. 
Cytisus,  occurrence  of  cytisine  in  various 
plants  of  order  (Plugqb),  A.,  ii,  61. 


Dahlia.     See  Ethylmauveine. 
Damourit«    from    British    Columbia 

(Hoffmann),  A.,  ii,  258. 
Danaite  from  Ontario  (Hoffmann),  A, 

ii,  191. 
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Darapskite,   artificial   (Schulten),   A., 

ii,  610. 
Datiscetin,  non-formation  of  acid  com- 
pounds of  (Peekin),   T.,  1440;    P., 

1896,  167. 
JDatisca    cannahina,    datiscetin,    the 

colouring    matter   of    (Peekin),    T., 

1440  ;  P.,  1896,  167. 
Daucus  carota,  potasli  and  pliosplioric 

acid  required  by  (Smets  and  Schebi- 

bee),  a.,  ii,  384. 
Davyne,  formula   of   (Rammelsbeeg), 

A.,  ii,  190. 
Deamidoalbamin,  preparation  and  pro- 
perties of  (Schiff),  a.,  i,  632. 
Dearaidonitrosopeptone,    solubility    of 

(Paal),  a.,  i,  632. 
JDeamidopeptone  from  deamidoalbumin 

(Schiff),  A.,  i,  632. 
Deamidoglutin-peptone   (Paal),   A.,  i, 

456. 
Deamidonitrosoglutinpeptone    (Paal), 

A.,  i,  455. 
Deamidouitrosopropeptone  (Paal),  A., 

i,  456. 
Decandiene,l  :3-  (Foueniee),  A.,  i,  457. 
Decanes : — 

Decane,   heat  of  evaporation  of  (Ltr- 
ginin),  a.,  ii,  146. 

Di-?*o-amyl,      nitro-     (Konowaloff 
and  Nikitin),  A.,  i,  673. 
labile  form  of  (Knowaloff),  A., 

i,  676. 
diniiTo-  (Konowaloff  and  I^iki- 
tin),  a.,  i,  674. 
Pecenoio    acid  : — o-woPropyl-jS-wo- 

butylacrylic  acid  (Kohn),  A.,  i,  462. 
Decenylic  alcohol  :— Hexylallylcar- 

binol,  action  of  potassium  hydrogen 

sulphate  on  (Foueniee),  A.,  i,  457. 
Decoic  acid  {capric  acid)   (Behebnd), 

A.,  i,  410. 
Decylamine,    preparation    of,    and    its 

salts   (Konowaloff  and    Nikitin), 

A.,  i,  673. 
Decylenediamine  and  its  salts  (Kono- 
waloff and  Nikitin),  A.,  i,  674. 
Dehydrocinchonine  (Koenigs),  A.,  i,  64. 
Dehvdrolapachone,     constitution     of 

(Hookee),  T.,  1369. 
i^-Dehydrolapachone    (Hookee),    T., 

1362,  1377. 
Dehydrothiotoluidine,  action  of  bromine 
*on  (Vaubel),  a.,  i,  647. 

rfibromo-  (Vaubel),  A.,  i,  647. 
Dehydrosantonous  acid,  ethylic  salt  of, 

and  its  anhydride  (Rizzo),  A.,  i,  307. 
Dehydroundecylenic  acid.     See  Hende- 

cinoic  acid :  Dehydrohendecenoic  acid. 
Density  of  gases,  method  of  determining 
the  (Toeplee),  A.,  ii,  235;  (Mois- 
SAN  and  G-autiee),  A.,  ii,  294. 


Density  of  the  liquid  and  gaseous  phases 

at  the  critical  point  (Zambiasi),  A., 

ii,  234. 

of    liquids,    method   of    determining 

(Peekin),  T.,  1043  ;  P.,  1898,  122. 

of    very    dilute     solutions    (Kohl- 

eausch),  a.,  ii,  89. 
of  optical  isomerides  (Walden),  A., 

ii,  553. 
relative,  of  alloys  of   iron  and  anti- 
mony (Laboede),  a.,  ii,  652. 
Density  of   argon    (Rayleigh),  A.,  ii, 
598. 
of  hydrogen  (Thomsen),  A.,  ii,  471; 

(Moeley),  a.,  ii,  595. 
of  oxygen  (Thomsen),  A.,  ii,   471; 

(Moeley),  A.,  ii,  518. 
of  liquid  oxygen  and  air  (Dewae),  P., 
'      1895,  226. 
of    double    sulphates    of    potassium, 
rubidium,  and  ceesium   (Tutton), 
T.,  456;  P.,  1896,  68. 
Density,    vapour,    Hofmann's    method 
for   the  determination  of  (HoF- 
MANN  Iectuee),  T.,  724. 
of  arsenic  (Bilz),  A.,  ii,  152. 
of   arsenic   trioxide   (Bilz),  A.,  ii, 

152. 
of  cadmium  (Bilz),  A.,  ii,  152. 
of    metaphosphoric   acid    (Tilden 
and    Baenett),    T.,    158;     P., 
1896,  30. 
of  phosphoric  anhydride  (Tilden 
and    Baenett),    T.,    154;     P., 
1896,  30. 
of  thallium  (Bilz),  A.,  ii,  152. 
of  zinc  (Bilz),  A.,  ii,  152. 
Denuclein,  estimation  of,  in  beer  wort 

(Sciijeening),  a.,  ii,  631. 
Deoxyamalic  acid  (Fischee  and  Ach), 

A ,  i,  12. 
Deoxybenzoin.      See    Phenyl   benzyl 

ketone. 
Deoxybenzofuroin  (Badee),  A,,  i,  417. 
Deoxycholic  acid,  physical  constants  of 

(Vahlen),  a.,  i,  454. 
Deoxycinchonidine  and  salts  (Koenigs), 

A.,  i,  328. 
Deoxycinchonine       from        cinchonine 

(Koenigs),  A.,  i,  264,  265. 
Deoxyconchinine        from       conchinino 

(Koenigs),  A.,  i,  265. 
Deoxyfuroin  (Badee),  A.,  i,  416. 
Deoxyquinine  and  salts  (Koenigs),  A., 

i,  328. 
Desiccation,  nrethod  of  rapid,  for  serum 

(Maetin),  a.,  ii,  263. 
Desmotropodisantonous  acid  and  its  de- 
rivatives (Andeeocci),  a.,  i,  185. 
Desmotroposantonous  acid :    its   oxida- 
tion,   and    its    sodium    derivative, 
(Andekocci),  a.,  i,  185. 
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Desmotroposantonou3     acid,     niethylic 
salt  (Andreocci),  A.,  i,  185. 
bromo-,   and   its   methylic  salt  (An- 

DEEocci),  A.,  i,  185. 
sodio-,    and    its     ethylic    salt    (An- 
DEEOCCl),  A.,  i,  185. 
Desoxalic  acid,  ethylic  salt  of,  prepara- 
tion of  (WisLicENUs),  A.,  i,  672. 
Desylacetic  acid  {^-henzoyl-^-phenylpro- 
^ionic    acid),    formation    of,   from 
desyleneacetic      acid      (Japp     and 
Landee),  p.,  1896,  109. 
formation     of,     from     diphenyldiliy- 
droxyglutonic      acid     (Japp      and 
Landee),  p.,  1896,  108. 
Desylacetoplienone  monhydrazide 

(Smith),  A.,  i,  322. 
Desyleneacetic  acid   {p-benzoylcinnamic 
acid),  formation  of,  from  anhydr- 
acetonebenzil  (Japp  and  Landee), 
P.,  1896,  107. 
reduction  of  (Japp  and  Lakdee),  P., 
1896,  109. 
Deuteroproteose.     See  Proteose. 
Dextrin,  reducing  power  of,  on  ammo- 
niacal  silver  nitrate  (Hendeeson), 
T.,  ]51;  p.,  1896,  9. 
Achroodextrin        (Zulkowski      and 
Feawz),  a.,  i,  120. 
preparation     and     purification     of 

(BiJLOw),  A.,  i,  274,  275. 
primary     (Mittelmeiee),     A.,    i, 
336. 
Amylodextrin,     from    potato    starch 
and  caustic  potash  (BiJLOw),  A.,  i, 
273. 
Erythrodextrin      (Zulkowski     and 
'  Feanz),  a.,   i,  120;    (BtJLOw), 

A.,  i,  274. 
primary,    action     of     diastase     on 
(Mittelmeiee),  A.,  i,  336. 
Malto-dextrins,  estimation  of,  in  beer 
(MoEEis),  A.,  ii,  395. 
Dextrins,  separation  of  (BiJLOw),  A.,  i, 

274. 
Dextrose.     See  Glucose. 
Diabase,    from     Jersey,    alteration     of 
(Holland  and  Dickson),  A.,  ii,  261. 
Diacenaphthylidenone,  and  its  bromide 

(Graebe  and  Jequiee),  A.,  i,  444. 
Diacetamido-acetohydrazide       (Raden- 

hausen),  a.,  i,  138. 
Diacetamidoazobenzeno  (Meldola  and 

Andeews),  T.,  11 ;  P.,  1895,  215. 

Diacetamidoazoxybenzene       (Meldola 

and  Andeews),  T.,  8;  P.,  1895,  215. 

2  :  4-Diacetamidodiphenylamine      (Ni- 

ETZKi  and  Almenbadee),  A.,  i,  164. 

2  :  4-Diacetamido-l-hydroxyquinoline 

(Claus  and  Dewitz),  A.,  i,  654. 
1:4:  2-Diacetamidonaphthol     (Kehe- 
MANN  and  Hbetz),  A.,  i,  566. 


2  :  2'-Diacetamido-3  :  5  :  3'  :  5'-tetra- 
methyldiphenyl    (Keeschbaum),  A., 
i,  162. 
Diacetamidothymol  (Planchee),  A.,  i, 

358. 
Diacetanilide  (Blachee),  A.,  i,  33. 
Diacetoacetic  acid,  ethylic  salt,  thermo- 

chemical  data  of  (GtUINCHANt),  A.,  ii, 

12. 
Diacetobenzenesulphonamide  (Pilott), 

A.,  i,  556. 
Diacetodi-jt?-hydroxyphenylmalonamide 

(Castellaneta),  a.,  i,  368. 
Diacetodi-/?-hydroxyphenyloxamide 

(Castellaneta),  a.,  i,  368. 
Diacetodimethylanilinediamide  (Schus- 
ter and  PiNNOw),  A.,  i,  427. 
Diacetodiphenylethylenediamide  (Feist 

and  Arnstein),  A.,  i,  259. 
w-Diacetophenylenediamide     (Jackson 
and  Calvert),  A.,  i,  538. 

c^ibromo-  (Jackson    and   Calveet), 
A.,  i,  538. 
Diacetophenylethylenediamine     (Feist 

and  Arnstein),  A.,  i,  256. 
1:3:  I'-Diacetoxymethylanthracene 

(Schunck   and   Maechlewski),   T., 

71;  P.,  1895,  202. 
1  :  3-Diacetoxynapbthalene         (Fried- 
lander  and  RiJDT),  A.,  i,  569. 
Diacetylacetone,  condensation  of  (Col- 
lie  and  Willsmoee),  T.,  295;    P., 

1896,  47. 
Diacetylbisphenylmethylpyrazolone 

(Auteneieth),  a.,  i,  627. 
Diacetylc?ibromoo?initroplienolphthaleiu 

(Eeeeea  and  Berte),  A.,  i,  564. 
Diacetylcarbohydrazide    (Cuetius    and 

Heidenreich),  a.,  i,  143. 
Diacetyldianthranol     (Orndorff     and 

Bliss),  A.,  i,  571. 
Diacetyldicyanide  (Nef),  A.,  i..  77. 
Diacetyl-w-clihydro-)8-phenotriazine 

(PiNNOW  and  Samann),  A.,  i,  366. 
Diacetyldihydroxymaleic  anhydride.  See 

Dihydroxymaleic  anhydride,  diacetyl 

derivative  of. 
Diacetyldilactamide    (Colsok),    A.,    i, 

284. 
3  :  5-Diacetyl-2  :    4-dimethylpyrroline 

and  its  aurochloride   (Zanetti),   A., 

i,  249. 
Diacetyldiphenyleneazone       (Taubkk), 

A.,  i,  686, 
Diacetyldurene  (Baum  and  Mhyeb),  A., 

i,  228. 
1  :  5-Diacetylwodurene       (Baum      and 
Meter),  A.,  i,  228. 

constitution  of  (Meyer),  A.,  i,  433. 

behaviour      towards     hydroxylamine 
(Baum),  A.,  i,  222. 

59—2 
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Diacetyl glyceric  acid,  ethylic  salt,  rota- 
tory power  of  solutions  of,  in 
benzene  and  acetic  acid  (Fbank- 
LAND  and  Pickabd),  T.,  135, 
136  ;  P.,  1896,  11. 
freezing  points  of  solutions  of, 
in  benzene  and  acetic  acid 
(Feankland  and  Pickabd),  T., 
134,135;  P.,  1896,  11. 
Diacetylbydroxydiphenylethylamine 

(Sodeebaum),  a.,  i,  484. 
Diacetylmalonenediamidoxime 
(Schmidtmann),  a,,  i,  458. 
Diacetylmesitylene,       preparation       of 

(Meyee),  a.,  i,  547. 
Diacetylmethylpurpuroxanthin.         See 

Diacetoxymethylanth  racene. 
Diacetylmethylallylditliiourazole 

(Feeund  and  Heilbbun),  A.,  i,  415. 
Diacetylnepalin  (Hesse),  A.,  i,  573. 
Diacetylnepodin  (Hesse),  A.,  i,  574. 
Diacetylresacetophenone.      See     Acetic 
acid,  resacetophenone  salt  of. 
bromo-.      See  Acetic  acid,   resaceto- 
phenone salt  of,  bromo-. 
Diacetylsantonic    acid   (Fbancesconi), 

A.,  i,  377. 
Diacetylsuccinyl-o-naphthalide     (Boet- 

tingee),  a.,  i,  443. 
Diacetyltartaric  acid,  dichloro-,  rotatory 
power     of     tlie     methylic,     ethylic, 
propylic,     and     isobutylic     salts     of 
(Fbbundleb),  a.,  ii,  554. 
Diacetyltartaric-iS-naphthalide     (Q-ASS- 

mann),  a.,  i,  487. 
DiacetyltrimethylhsDmatoxylin       (Hee- 

zig),  a.,  i,  379. 
Diacetyltriresorcinol.    See  Triresorcinol. 
Diacetylxylan,      C5H6AC2O4     (Badeb), 

A.,  i,  335. 
Dialuric  acid  {tartronylurea) ,  formation 
of,     by     hydrolysis     of      uric     acid 
(Gebaed),  a.,  ii,  668. 
Dialkyldinitromethanes,  reduction  pro- 
ducts of  (Bobn),  a.,  i,  198. 
Diallage  from  Bavaria  (Schwagee  and 
GOmbel),  a.,  ii,  432. 
from   Quebec    (Hoffmann),    A.,  ii, 
258. 
Diallylacetamide.     See  Octinoamide. 
Diallylacetic  acid.     See  Octinoic  acid. 
Diallylacetone,  action  of  sodium  on,  in 
ethereal  solution   (Obebbeit),  A.,  i, 
666. 
Diallylacetonitrile.     See  Octinonitrile. 
Diallylethylamine.     See  Octinylamines, 
Diallylethylic    alcohol.     See    Octinylic 

alcohols. 
Diallylmalonic      acid,       ethylic      salt, 

hydrolysis  of  (Hjelt),  A.,  i,  205. 
Diallylwopropylic    alcohol.     See 
Enninylic  alcohols. 


Diamond.     See  Carbon. 

Diamylamine,  partial  oxidation  of  (db 

Haas),  A.,  i,  122. 
Diamylamineoxychlorophosphine 

(M'ichaelis  and  Luxemboueg),  A.» 
1,  343. 
Diamylaminethioehlorophosphine 

(Michaelis  and  Luxemboueg),  A., 
i,  343. 
Diwoamylaminoacetone  (Stoebmee  and 
Pogge),  a.,  i,  408. 
hydrochloride     and     methiodide     of 
'  (Stoebmee    and    Pogge),    A.,    i, 
405. 
oxims  of  (Stoebmee  and  Pogge),  A., 

i,  408. 
semicarbazone    of     (Stoebmee     and 
Pogge),  A.,  i,  408. 
Diamyloxyquinol,   dichXoTo-    (Jackson 

and  Oenslagee),  A.,  i,  293. 
Diamyloxyquinone,  d^tchloro-  (Jackson 
and  Oenslagee),  A.,  i,  293. 
diamylhemiacetal,    dichXoTo- ,   and  its 
sodium  salt  (Jackson  and 
Oenslagee),  A.,  i,  293. 
Dianilinodibenzoyldihydroxy-M?i-di- 
hydropyrazine.   See  Dihydrohippuro- 
flavin,  dianilide  of. 
Dianilinotoluquinone  (Jacobsen, 
Feetsch,  Mabsden,  and 
Schkolnik),  a.,  i,  24 
Dianisylidenef^c^opentanone    {diani- 
sfflideneJcetopentamethiflene) 
(Voelandee   and  Hobohm),   A.,   i, 
604. 
Dianthraceno  {'paranthracene) ,   crystal- 
line form  of,    and  its  conversion  into 
anthracene  (Oendoeff  and 
Cameron),  A.,  i,  176. 
Dianthranol,  diacetyl  derivative  (Oen- 
doeff and  Bliss),  A.,  i,  570. 
Diaphragm,  semipermeable.     See  Mem- 
brane. 
Diastase,  chemical  nature  and  prepara- 
tion   of    (Osboene),   a.,    i,    399; 
(OsBOENE   and  Campbell),  A.,  i, 
716. 
effect  of  light  on  (Q-eeen),  A.,  i,  110. 
effect    of     salts    on    the    amylolytic 

power  of  (GTeuss),  A.,  ii,  59. 
proteids  present   in   (Osboene),   A., 

i,  398. 
function   of,   in  plants  (Gbuss),  A., 

ii,  59. 
detection     of,     in    cells     of     plants 
(Geijss),  a.,  ii,  59. 
Diastase,  uropoietic  in  liver  (Richbt), 

A.,  ii,  119. 
Diazo-compounds,  discovery    of    (HoP- 
MANN  Lectuee),T.,  698. 
classification  of  (IIantzsch),   A.,   i, 
429. 
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Diazo -compounds,      constitution      of 

(Blomstband),  a.,  i,  361. 
aliphatic,  general   account   of   (Cue- 
Tius),  A.,  i,  337. 

preparation  of  (Tbaube),  A.,  i,  337. 
Diazo-group,   migration  of  (Scheaube 

and  Feitsch),  A.,  i,  221, 
Diazoacetic   acid,    action     of    heat    on 

(CuETius),  A.,  i,  337. 
action   of   water   and   of   alcohol  on 

(CuRTius),  A.,  i,  338. 
sodium  salt  (Tkaube),  A.,  i,  337. 
ethylic  salt  (Ciietius),  A.,  i,  337. 

action  of  alkali  on  (Curtius),  A., 
i,  338. 
Diazoacetophenone  (Angeli  and 

Rimini),  A.,  i,  362. 
Diazo-acids,  ethereal  salts  of.  prepara- 
tion of  (CuETius),  A.,  i,  337. 
Diazoamino-compounds,      velocity      of 
change      into      aminoazo-compounds 
(GoLDSCHMiDT  and  Reindees),  a., 
ii,  556. 
Piazoaminobenzene,     velocity     of     the 

change     into     aminoazobenzene 

(GoLDScnMiDT    and     Keindees), 

A.,  ii,  515. 
behaviour  of,  towards   phenylhydra- 

zine  (Waltuee)   A.,  i,  543. 
chloro-  (Bambeegee),  A.,  i,  299. 
o-dicj&no-   (PiNNOW   and    Samann), 

A.,  i,  367. 
c-dinitvo',    alkylation    of  (Meldola 

and  Steeatfeild),  P.,  1896,  49. 
p-dinitro-,  alkylation    of    (Meldola 

and  Steeatfeild),  P.,  1896,  51. 
op-dinitro-,    etliyl    derivative    (Mel- 
dola and  Steeatfeild),  P.,  1896, 

50. 
Diazoaminosulphaiiilic  acid  (Scheaube 

and  Feitsch),  A.,  i,  221. 
barium  salt  (Scheaube  and  Feitsch), 

A.,  i,  221. 
Diazoanthranilic  acid.     See  Diazonium- 

anthranilic  acid. 
Diazobenzene,  action  of  benzhydrazide 

on  (Cdetius),  a.,  i,  339. 
anhydride  (Bambeegee),  A.,  i,  299. 

w-bromo-  (Bambeegee),  A.,  i,  299. 

j9-bromo-  (Bambergeb),  A.,  i,  299. 

j9-chloro-  (Bambeegee),  A.,  i,  299. 

w-chloro-  (Bambeegee),  A.,  i,  299. 

w-nitro-  (Bambeegee),  A.,  i,  299. 

jE»-nitro-  (Bambeegee),  A.,  i,  299. 
perbromide    from   ^-chlorodiazoben- 

zene  anhydride  (Bambeegee),  A., 

i,  299. 
chloride,  reduction  of  (Waltee),  A., 

i,  472. 
mercaptanhydrosulphide,        jp-nitro-, 

and  its   lead,  silver,  and  mercuric 


derivatives     (Bambeegee     and 
Kraus),  a.,  i,  219. 
Diazobenzene     sulphide,     di-p-nitro- 
(Bambeegee  and  Kbaus),  A., 
i,  218. 
conversion  of,  into  the  bisulphide 
(Bambkegee     and     Iveaus), 
A.,  i,  220. 
bisulphide,   di-p-nitro-  (Bambeegee 
and  Keaus),  A.,  i,  220. 
Diazobenzene,     ^-chloro-,     tribromide 
(Hantzsch),  a.,  i,  93. 
o2>-dlch\oro-  (Chattaway  and 

Evans),  T.,  850  ;  P.,  1896,  98. 
^-nitro-,  methyl  ether,  conversion  of, 
into    ^-nitrophenylhydrazinedisul- 
phonic     acid      (Bambeegee     and 
Keaus),  A.,  i,  610. 
iso-Diazobenzene     hydroxide,    jp-nitro- 
(Bambeegeb),  a.,  i,  299. 
sodium    and     silver    derivatives 
(Bambeegee),  A.,  i,  539. 
tjo-Diazobenzene,  j3-nitro-,  conversion  of, 
into    ^-nitrophenylhydrazinedisul- 
phonic     acid     (Bambeegee     and 
Keaus),  A.,  i,  610. 
Diazobenzenebenzoylhydrazine,  p- 

nitro-  (von  Pechmann),  A.,  i,  680. 
Diazobenzenehydroxyaminobenzyl 

(Bambeegee),  A.,  i,  222. 
Diazobenzenehydroxyaniinomethane,  p- 

nitro-  (Bambeegee),  A.,  i,  222. 
Diazobenzeneimide,  ^-nitro-  (von  Pech- 
mann), A.,  i,  680, 
5i>-Diazobenzenepentamethylenetetra- 
raine,    di-^-nitro-    and    di-w-nitro- 
(DuDEN  and  Schaeff),  A.,  i,  123. 
Diazobenzenephenylliydrazonemethane- 
disulphonic    acid,    potassium     salt 
(von  Pechmann),  A.,  i,  679. 
^-bromo-,  potassium  salt  (voN  Pech- 
mann), A,,  i,  679. 
Diazobenzenesulphonic  acid,  behaviour 
of  metallic  salts  of  (Bambeegee),  A., 
i,  362. 
jp-Diazobenzenesulphonic    acid,     oxida- 
tion of  (Zincke),  a.,  i,  169. 
wo-Diazobenzenesulphonic     acid,    pri- 
mary  potassium   salt,   disilver    salt 
(Bambeegee),  A.,  i,  539. 
Diazobenzenethiophenyl      ether 

(Hanztsch  and    Feeese),    A.,    i, 
217. 
^-bromo-    (Hantzsch  and  Febese), 

A.,  i,  217. 
c^ibromo-    (Hantzsch  and   Freese), 

A.,  i,  217.- 
trihromo-  (Hantzsch  and  Fbeese), 

A.,  i,  217. 
o-chloro-    (Hantzsch   and  Fbeeeb), 
A.,  i,  217. 
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Diazobenzenethioplienyl   ether,    anti-p- 
chloro-    (Hantzsch  and  Eeeese), 
A.,  i,  217. 
dic\i\ovo-   (Hantzsch   and  Teeese), 

A.,  i,  217. 
^-iodo-  (Hantzsch   and  Ekeese), 

A.,  i,  217. 
diiodo-    (Haxtzsch    and    Teeese), 

A.,  i,  217. 
anti-p -niivo-      (Hantzsch      and 
Feeese),  a.,  i,  218. 
Diazo-ethers  from  ^-chlorodiazobenzene 

anhydride  (Bamberger),  A.,  i,  299. 
Diazohippuramide.     See    Hippurylazo- 

.  imide. 
Diazohydroxyamidobenzene     (Bambeb- 

Gee)*  a.,  i,  222. 
Diazomethane    (Thiele   and    Meyee), 
A.,  i,  407. 
reactions  of  (Curtius),  A.,  i,  338. 
Diazomethanedisulphoiiic    acid,     beha- 
viour   of    additive    sulphite    com- 
pound   of,    towards    diazobenzene 
acetate   (von   Pechmann),    A,,   i, 
679. 
dipotassium    salt    (vox    Pechmann 

and  Manck),  A.,  i,  15. 
dehydration  of  (von  Pechmann),  A,, 
i,  678. 
Diazomesitylene  iodide  (Hantzsch),  A., 

1,93. 
Diazometallic    derivatives    (Bamber- 
ger), A.,  i,  540. 
Diazonium  group,  the  (Hantzsch),  A., 

i,  429. 
Diazonium  thiocyanates,  intramolecular 
change  in  (Hantzsch  and  Hirsch), 
A.,  i,  428. 
Diazoniumanthranilic   acid  (Hantzsch 

and  Davidson),  A.,  i,  541. 
*^»-Diazoniumbenzene-o-sulphonic  acid, 
sodium  and   potassium   salts    (Q-eri- 
LOWSKi),  A.,  i,  439. 
aw<i-Diazoniumbenzene-o-8ulphonic 
*  acid,    sodium    and    potassium     salts 
(G-erilowski),  a.,  i,  439. 
Diazoperhaloids  (Hantzsch),  A.,  i.  92. 
o-Diazophenol  (Hantzsch  and  David- 
son), A.,  i,  541. 
hydrosulphide,     additive     compound 
with  hydrogen  sulphide  (Hantzsch 
and  Feeese),  A.,  i,  218. 
w-Diazophenol,    mercuric   chloride  and 
mercuric      iodide      compounds 
(Hantzsch   and  Davidson),  A.,    i, 
541. 
j3-Diazophenol,    cadmium    iodide   com- 
pound (Hantzsch  and  Davidson), 
A.,  i,  541. 
hydrosulphide,     additive     compound 
with  hydrogen  sulphide  (Hantzsch 
and  Feeese),  A.,  i,  218. 


aw^t-^-Diazophenol  cyanide  (Hantzsch 

and  Davidson),  A.,  i,  541. 
aw^t-Diazophenolcarboxylic  acid,  potas- 
sium salt  (Hantzsch  and  Davidson), 

A.,  i,  541. 
Diazo23henols,  characteristics  and  struc- 
ture of  (Hantzsch  and  Davidson), 

A.,  i,  540. 
Diazophenolsulphonic    acids,    structur(i- 

of  (Hantzsch  and  Davidson),  A.,  i, 

541. 
j9-Diazo-2?-phenoxybenzoic      acid 

(Haussermann  and    Bauer),  A.,  i, 

677. 
Diazophenyl  ^-tolylketone  (Limpeicht 

and  Lenz),  A.,  i,  41. 
Diazopiperonylacetone  (Angeli),  A.,  i^ 

296. 
i«o-Diazo-salta,  distinction  from  normal 

salts  (Bamberger),  A.,  i,  299. 
Diazosuceinic    acid,  ethylic  salt,  action 

of  heat  on  (Curtius),  A.,  i,  338. 
Diazosulphanilic  acid   and  j^-toluidine,^ 
compounds   from    (Schraube    and 
I'ritsch),  a.,  i,  221. 
.    thiophenyl  ether,  and  its  5?/«-sodium, 
and    silver   salts    (Hantzsch    and 
Freese),  a.,  i,  218. 
Diazosulphonates,  dissociation  of  (Bam- 
berger),   A.,    i,  373,    439 ;    (Geri- 

LOw^SKi  and  Hantzsch),  A.,  i,  374;, 

428,  439. 
Diazotetrazoleimide.     See    Tetrazylazo- 

imide. 
^-Diazotoluene,    from    diazosulphanilic 

acid  and  _p-toluidinc  (Schraube  and 

Feitsch),  a.,  i,  221. 
^-Diazotoluene     anhydride      (Bamber- 

gee),  a.,  i,  299. 
iso-Diazo-^-toluene    hydroxide,     potas- 
sium derivative  (Bambehgee),  A.,  i, 

539. 
6  : 1-Diazoxyanisoil,  4-nitro-  (Meldola, 

Woolcott,   and   Weay),  T.,   1332; 

P.,  1896,  164. 
Diazoxybenzoic  acid  (Diepoldee),  A., 

i,  615. 
3  : 2-Diazoxyphenol,  5-nitro-  (Meldola^ 

Woolcott,   and   Wray),  T.,   1334  > 

P.,  1896,  164. 
Dibenzacctoliydroxamic  acid  (Nee  and 

Jones),  A.,  i,  460. 
Dibenzaconine  and  its  salts   (Dunstan 

and  Carr),  P.,  1895,  178. 
Dibenzamide  (Blacher),  A.,  i,  33. 
Dibenzamidoazobenzene  (Meldola  and 

Andrews),  T.,  12  ;  P.,  1895,  215. 
Dibenzamidodianilidosuccinic      acid, 

amidanhydride    of,    and   its    calcium 

salt  (RiJGHEiMER),  A.,  i,  62. 
2 : 4-Dibenzamido-l-liydroxyquinoline 

(Claus  and  Dewitz),  A,,  i,  654. 
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coro-Dibenzamido-^-xylcne    (Ltjstig), 
A.,  i,  164. 
nitro-  (Lustig),  A.,i,  164. 
Dibenzenesulphonehydroxyiamic     acid, 

preparation  of  (Piloty),  A.,  i,  556. 
Dibenzobenzhjdroxamic  acid  (Nef  and 

Jones),  A.,  i,  460. 
Dibenzodiphenylethylenediamide  (Feist 
and  Arnstein),  A.,  i,  259. 
^rmitro-  (Feist  and  Aknstein),  A.,  i, 
259. 
Dibenzoditbiazole,  preparation  of  (Hof- 

MANN  Lecture),  T.,  713. 
Dibenzoethylenediamine   (Ladenburg)  , 

A.,  i,  201. 
Dibenzobexametbylenediamide 

(CuETius  and  Clemm),  A.,  i,  464. 
Dibenzo-a-hydroxy-ff,/3-diphenylethyl- 

amide  (Soderbaum),  A.,  i,  484. 
Dibenzo-t50-hydroxydiphenylethylamide 

(Soderbaum),  A.,  i,  484. 
Dibenzomalonenediamidoxime 
(Schmidtmann),  a.,  i,  458. 
Dibenzophenylethylenediamine 

(G-abriel  and  Stelzner),  A.,  i,  121. 
Dibenzoxydiphenylmethane     (Mac- 
kenzie), T.,  992  ;  P.,  1896,  117. 
2 :  5-Dibenzo-w-xylylenediamide 
(Klages),  a.,  i,  291. 
4-chloro-  (Klages),  A.,  i,  291. 
a-Dibenzoylacetylmethane     (Claisen 
and  Falk),  A.,  i,  558. 
benzoate  of,  and  its  anilide  (Claisen 
and  Falk),  A.,  i,  560. 
j8-Dibenzoylacetylmethane'  (Claisen 

and  FiLK),  A.,  i,  558. 
2  : 3-Dibenzoylbenzoic    acid    (Geaebe 

and  Leonhardt),  A.,  i,  437. 
2 :  6-Dibenzoylbenzoic    acid    (GtRAEBE 

and  Leonhardt),  A.,  i,  437. 
Dibenzoylbispheiiylmetliylpyrazolone 
(Autenrieth),  a.,  i,  627. 
identity  of,  with  JN'ef's  benzoylphenyl- 
benzoylraethylpyrazolone  (Auten- 
rieth), A.,  i,  700. 
Dibenzoyl-»-dihydro-j8-phenotriazine 
(PiNNOW  and  Samann),  A.,  i,  366. 
Dibenzoyldihydroxymaleic    anhydride. 
See  Dihydroxymaleic  anhydride,  di- 
benzoyl  derivative  of. 
Dibenzoylglyceric   acid,    methylic  salt, 
rotatory  powers  of  solutions  of,  in 
benzene,     ethylene    dibromide, 
nitrobenzene,    and    acetic    a(;id 
(Frankland  and  Pickard),  T., 
127, 130,  131,  133  ;  P.,  1896,  11. 
freezing  points  of  solutions  of,  in 
benzene,      ethylene     dibromide, 
nitro-benzene,    and    acetic    acid 
(Frankland  and  Pickard),  T., 
125, 127, 129, 131, 132 ;  P.,  1896, 
11. 


Dibenzoylglyceric  acid  (active),  me- 
tliyiic,  ethyJic,  and  propylie  salts, 
rotatory  power  of  the  (Frankland 
and  MACailEGOR),  T.,  104;  P., 
1896,  9. 

(inactive),  methylic  salt  (Frankland 
and    MacGregor),    T.,  106;    P., 
1896,  9. 
Dibenzoylmesitylenc,   behaviour    of,  to- 
wards   hydroxylamine    and    phenyl- 
hydrazine  (Baum),  a.,  i,  222. 
Dibenzoyl-3-methylindazole,    1-amino- 

(Gabriel    and     Stelzner),    A.,    i, 

320. 
Dibenzoylplienolphthalein    (Bistezyki 

and  Nencki),  A.,  i,  237. 
Dibenzoylphenylacetic    acid    and   its 

silver  salt  (Japp  and  Lander),   T., 

741  ;  P.,  1895,  146. 
Dibenzoylphenylmethane    (Japp    and 

Lander),  T.,  742  ;  P.,  1895,  146. 
Dibenzoylwopyrazinequinone.     See 

Hippuroflavin. 
Dibenzoyltartaric  acid,  rotatory  powers 

of  the  methylic  and  ethylic  salts  of 

(Frankland    and    Wharton),    T., 

1585;  P.,  1896,  186. 
Dibenzyl,  magnetic  rotatory  power,  &c., 

of  (Perkin),    T.,  1085,  1086,  1195, 

1242. 
Dibenzylacetic  acid,  op-dinitro-   (E-EiS- 

sert),  a.,  i,  371. 
Dibenzylacetoacetic    acid,  o-dinitro-, 

ethylio    salt    of    (Reissert),    A.,  i, 

371. 
Dibenzylamine,    magnetic  rotatory 

power,  &c.,  of  (Peekin),  T.,  1103, 
1208,  1245. 

partial  oxidation  of  (de  Haas),  A.,  i, 
122. 
Dibenzylbenzidine,    o-diniiro-,  and  its 

sulphate,    dinitroso-    and  diformyl 

derivatives  (Teoegee  and  Eggbet), 

A.,  i,  563. 
Dibenzylcyanacetamide    (Eeebea),  A., 

i,  528. 
Dibenzylcyanoacetie    acid,    o-dinitro-^ 

ethylic    salt    of    (Reisseet),    A.,  i, 

371. 
Dibcnzylhydantoin,     o-^e^rabromo- 

(Errera),  A.,  i,  529. 
a-Dibenzylhydantoin  and     its    dinitro- 

derivative  (Errera),  A.,  i,  528. 
Dibenzylhydrazine,    symmetrical :  its 

hydrochloride,  picrate,  acetyl,  benzoyl, 

and    nitroso-derivatives,    with    the 

product   of   its    oxidation    (Cuetius 

and  Quedenfeldt),  A.,  i,  29. 
Dibenzylidenediaminopentamethylenc- 

tetramine  (Duden  and  Schaefi),  A., 

i,  123. 
2  :  6-DibenzylidenecycZohexanoce 
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{dihenzylideneketohexamethylene) 

(VoELAKDEK    and  Hobohm),  a.,    i, 

604  ;  (Peteexko-Keitschenko  and 

Aezibascheff),  a.,  i,  671. 
Dibenzjlidenemetliylct/c/oliexenone 

(Wallach),  A..i,  572. 
Dibenzylidenemethjlcye/Jopentenone 

(Wallach),  A.,  i,  573. 
Dibenzylidenecyc^opentanone  {dibenzyl- 

ideneketopeniamethylene)     (Voelan- 

DEE  and  Hobohm),  A.,  i,  604. 
Dibenzjlidene-o-phenylenediamine 

(HixSBEEG  and  Kollee),  A.,  i,  537. 
Dibenzylidenesuberone  (Wallach),  A., 

i,  573. 
Dibenzylidenetriacetophenone  (v.  Kos- 

tanecki  and  Rossbach),  A.,  i,  551. 
Dibenzylmalonic     acid,    nitrile    of 
(Eeeeea),  a.,  i,  528. 

op-din\tTO-,    etliylic  salt    of    (Reis- 
SEEt),  a.,  i,  371. 
Dibenzyloxyquinol,  c/ichloro-  (Jackson 

and  Oexslagee),  A.,  i,  294. 
Dibenzyloxyquinone,    dichlovo-    (Jack- 
son and  Oenslagee),  A.,  i,  294. 
Dibenzyl phosphine,    preparation    of 

(Hofmann  Lectuee),  T.,  682. 
Dibenzylpiperazine    and    its    salts 

(G-abeiel    and     Stelznee),    A.,    i, 

702. 
Dibenzyltetrazole,     )8-amino-    (Thiele 

and  Ingle),  A.,  i,  109. 
Diwobutaldehyde     (Uebain),     A.,     i, 

590. 
Diwobutyl    diketone    (iBO-divaleryl), 

refraction  equivalent  of  (Andeelini), 

A.,  ii,  229. 
Diwobutyl  ketone,  refraction  equivalent 

of  (Andeelini),  A.,  ii,  229. 
Dibutylamine,    chloro-    (Beeg),   A.,   i, 

9. 
Dit*obubylamine,  partial    oxidation    of 

(de  Haas),  A.,  i,  122. 
Dii*obutylaminechlorarsine  (Michaelis 

and  Luxemboueg),  A.,  i,  343. 
Dij*obutylaminechloroborine  (Michae- 
lis and  Luxemboueg),  A.,  i,  31-4. 
Di7*obutylaminechloropliosphine 

(Michaelis  and  Luxemboueg),  A., 

i,  343. 
Dmobutylaminechlorosilicine 

(Michaelis  and  Luxemboueg),  A., 

i,  343. 
Diwobutylamineoxychlorophospbine 

(Michaelis  and  Luxemboueg),  A., 

i,  343. 
Dmobutylaminethiochloro  phosphine 

(Michaelis  and  Luxemboueg),  A., 

i,  343. 
Diwobutylaminoacetone     (Stoeemee 
andPoGGE),  A.,  i,  408. 

hydrochloride,  hydrobromide,  and 


hydriodide  (Stoebmee  and  Pogge)  , 
A.,  i,  408. 
Diwobutylaminoacetone,   methiodide  of 
(Stoeemee  and  Pogge)  A.,  i,  408. 
seniicarbazone    of    (Stoeemee    and 
Pogge),  A.,  i,  408. 
Dibutyloxamide  (Beeg),  A.,  i,  8. 
Dibutyryl,  refraction  equivalent  of 

(Andeelini),  A.,  ii,  229. 
i/z-Dibutyryl-o-cyanobenzylic    cyanide 

(Albahaet),  a.,  i,  699. 
Dicarbamide  (Cuetius),  A.,  i,  340. 
hydrazine      salt      (Cuetius      and 
Heideneeich),  a.,  i,  143. 
Dicarboxybenzoin.       See    Benzoindi- 

carboxylic  acid. 
Dicarboxyphenylglyoxylic  acid,  salts  of 

(Gteaebe  and  Bossel),  A.,  i,  436. 
'    phenylhydi*azone    of    (G-eaebe    and 

Bossel),  A.,  i,  436. 
Dichlorhydrin,  properties    of   (Flem- 

ming),  a.,  i,  333,  334. 
Dichloralglucose     (Meuniee),     A.,     i, 

334. 
3  :  5-Dicinnamoyl-2  :  4-dimethylpyrro- 

line  (Zanetti),  A.,  i,  249. 
Dicinnamylidenec?/cZopentanone  {dicin- 
namylideneJcetopentamethylene) 
(Voelandee    and   Hobohm),   A.,  i, 
604. 
Dicotoin,  composition  of  (Hesse),  A.,  i, 

60. 
Didehydroketocampholenic  acid  (B^hAL 

and  Blaise),  A.,  i,  56. 
Didehydrocampholenolide  (BiHAL  and 

Blaise),  A.,  i,  56. 
Diduroquinone    ((Rugheimee    and 
Hankel),  a.,  i,  687. 
acetyl    and    benzoyl    derivatives    of 
(Rugheimee  and  Hankel),  A.,  i, 
688. 
methylic,  ethylic,  and  propylic  ethers 
of  (Rugheimee  and  Hankel),  A., 
i,  688. 
Didymium  oxide,  new  source  of  (Phip- 
son),  a.,  ii,  422. 
colloidal    solution    of    (Delafon- 
taine),  a,,  ii,  562. 

1  :  4-Diethoxalylpiperazine     (Ros- 
dalsky),  a.,  i,  257. 

2  :  4-Diethoxyacetophenone,  a-dihrovno- 

(Segalle),  a.,  i,  613. 

fi-dihromo-  (Segalle),  A.,  i,  613. 

trihvomo-  (Segalle),  A.,  i,  613. 
2  :  4-Diethoxybenzoylformic    acid    and 

salts  (G-ekgoe),  a.,  i,  43. 
m-Diethoxybenzene.      See   Resorcinol 

ethyl  ether. 

2  :  4-I)iethoxy benzoic  acid    (Geegoe), 
A.,  i,  44. 

3  :  3-Diethoxybenzophenone,   4  :  4-rfi- 
chloro-  (Gatteemann),  A.,  i,  173. 
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2  :  4-Diethoxybenzoylformic  acid  oxime 
(Greqoe),  a.,  i,  44. 

Diethoxybenzylideneacetophenone. 

See  Phenyl  diethoxystyryl  ketone. 
Di-2-ethoxybenzylideDetriacetophenone 

(KosTANECKi  and  Schneider),  A.,  i, 

614. 
Di-3-eihoxybenzylidenetriacetophenone 

(KosTANECKi  and  Schneider),  A.,  i, 

614. 
Di-4-ethoxybenzylidenetriacetophenone 

(KOSTANECKI  and  Schneider),  A.,  i, 

614. 
Di-)8-ethoxybutylamine  (Bookman),  A., 

i,  200. 
jS-Diethoxybutyric  acid  and  its  ethylic 

and   sodium   salts    (Claisen),  A.,  i, 

464. 

3  :  3-Diethoxy-4  :  4-dinietbylbenzo- 
pbenone  (G-attermann),  A.,  i,  172. 

3  :  3-Diethoxy-4  :  4-dimethyltliiobenzo- 

phenone  (Gattermann),  A.,  i,  172. 
3  : 4'-Diethoxydiplienylamine,  4-amino-. 
See  p-Ethoxyphenyl-m-ethoxy-/?- 
phenylenediamine. 
Dietboxydiplienylmetliane    (Mac- 
kenzie), T.,  990 ;  P.,  1896,  117. 
Diethoxyglyoxylic  acid,  orthamino- :  its 
ethylic  salt  and  hydrochloride  (Nef), 
A.,  i,  76. 
Diethoxyiminoglyoxylic   acid,   ethylic 

salt  (Nef),  A.,'  i,  76. 
2  : 4-Diethoxymandelic     acid    and     its 

silver  salt  (Gregor),  A.,  i,  44. 
Di-;?-ethoxyphenylmalonainide    (Cas- 

tellaneta),  a.,  i,  368. 
Di-j»-ethoxyphenyloxamide   (Castella- 

neta),  a.,  i,  368. 
Diethoxyquinol,    c^ichloro-,    dibenzoate 
(Jackson  and  Grindley),  A.,  i,  155. 
Diethoxyquinone,  c^ichloro-,  dibenzoyl- 
diethylacetal  (Jackson  and 
Grindley),  A.,  i,  154. 
diethylacetal    ethylic    dicarbonate 
(Jackson  and  Grindley),  A.,  i, 
155. 
tetrethylacetal   (Jackson  and 
Grindley),  A.,  i,  154. 
Diethoxyquinonediethylhemiacetal, 
dichloro-  (Jackson  and  Grindley), 
A.,  i,  19. 
Diethoxyquinonedimalonic  acid,  ethylic 
salt  of  (Jackson  and  Grindley),  A., 
i,  19. 
<w-Diethoxysuccinic  acid  (Michael  and 
Bucher),  a.,  i,  85. 
ethylic  salt  (Michael  and  Bucher), 
A.,  i,  599. 
from  ethylic  dibromosuccinate  and 
ethylic       acetylenedicarboxylate 
(Michael  and  Buchner),  A.,  i, 
599. 


a*-Dietlioxysuccinic   acid,  ethylic  salt, 
conversion  of,  into  oxalacetic  acid 
(Michael  and   Buchner),  A.,  i, 
599. 
4  :  4-Diethoxythiobenzophenone   (Gat- 
termann), A.,  i,  172. 
3  :  3-Diethoxythiobenzophenone,   4  :  4- 

rfichloro-  (Gattermann),  A.,  i,  173. 
1:3:  4-Diethoxyxylenol,    ^Wbromo- 

(AuwERS  and  Campenhausen),  A., 

i,  424. 
Diethyl  diketone  {dipropionyl) ,  refrac- 
tion equivalent  of  (Anderlini),  A., 

ii,  229. 
Diethyl  ketone,  refraction  equivalent  of 
(Anderlini),  A.,  ii,  229. 

heat  of   evaporation  of    (Lijginin), 
A.,  ii,  146. 
Diethylamine,  discovery  of  (Hofmann 
Lecture),  T.,  661. 

partial  oxidation  of  (de  Haas),  A.,  i, 
122. 
Diethylaminechloroborine    (Michaelis 

and  Luxembourg),  A.,  i,  344. 
DiethylaminechJorophosphine  (  Michae- 
lis and  Luxembourg),  A.,  i,  343. 
Diethylaminechlorosilicine  (Michaelis 

and  Luxembourg),  A.,  i,  343. 
Diethylamineoxychlorophosphine 

(Michaelis  and  Luxembourg),  A., 

i,  343. 
Diethylaminethiochlorophosphine 

(Michaelis  and  Luxembourg),  A., 

i,  343. 
ci*-ea:o-Diethylaminohexahydro-o-toluic 

acid  and  its  salts  (Einhorn),  A.,  i, 

551. 
/raWJ-eo-o-Diethylaminohexahydro-o- 

toluic  acid  and  its  salts  (Einhorn), 

A.,  i,  551. 
c?*-exo-Diethylaminohexahydro-/)-toluic 

acid  and  its  salts  (Einhorn),  A.,  i, 

552. 
2  :  3-Diethylaminohydroxytetrahydro- 

naphthalene,   hydrochloride,   picrate, 

aurochloride,   platinochloride,   meth- 

iodide,  and    benzoyl    derivative    of ; 

picrate  of  the  latter  (Bamberger  and 

Lodter),  a.,  i,  99. 
Diethylaminophenol,     sodium     salt, 

colouring   matter  obtained   from 

(Meyenburg),  a.,  i,  292. 
Diethy  lam  inophenonaphthoxazime 

(MoHLAU  and  Uhlmann),  A.,  i,  168. 
Diethylaminophenonaphthoxazone 

MoHLAU  and  Uhlmann),  A.,  i,  168. 
♦w-Diethylaminophenylic  carbonate  and 

its  salts  (Meyenburg),  A.,  i,  292. 
ea-o-Diethylamino-o-toluic  acid  and  its 

salts  (Einhorn),  A.,  i,  551. 
earo-Diethylamino-p-toluic  acid  and  its 

salts  (Einhorn),  A.,  i,  551. 
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Dietliylaniline    (Hofmann    Lectitee), 
T.,  598. 
discovery  of   (Hofmann   Lecture), 

T.,  660. 
magnetic    rotatory    power,     &c.,     of 
(Peekin),    T.,   1099,   1300,   1208, 
1244. 
melting  point  of  (v.  Schneidee),  A., 

ii,  290. 
action  of  ethylic  bromide  on  (HoF- 

MANN  Lecture),  T.,  663. 
sidplionation  of   (EvANs),  P.,  1895, 
235. 
Diethylanemonin.     See  Anemonin. 
Dietliylcyanoacetamide    (Ereera),  A., 

i,  529. 
Diethyldiaminonaplitliaphenoxazine, 
zincochloride    of    [NH  :  O  :  NH2  = 
1:2:4;     NH  :  O  :  NEt.  =  1:2:4] 
(MoHLAU    and    Uhlmann),   A.,   i, 
168. 
Diethyldicarboxyglutaric    acid.      See 
Heptane-3  :  3  :  5  :  5-tetracarboxylic 
acid. 
Dietbyldietbylenediamine,  discovery  of 

(HoFMANN  Lectuee),  T.,  685. 
Diethylenediamine   (Hofmann   Lec- 
ture), T.,  684,  685. 
Diethylenetriamine,   discovery   of,    and 
its  salts   (HoFiiANN   Lecture),   T., 
686. 
Diethylethylenediamine  (Hinsberg  and 
Stsupler),  A.,i,47;  (Schneider), 
A.,  i,  201. 
discovery  of   (Hofmann  Lecture), 
T.,  685. 
aoi -Diethyl glutaric  acid,  anilic  acid  of 
(Auwer3    and    Singhof),    A.,   i, 
642. 
unimolecularjp-tolil  of  (Auwees  and 

Singhof),  A.,  i,  642. 
bimolecular  jj-tolil  of   (Auwers  and 

Singhof),  A.,  i,  642. 
j?-tolilic  acid  of  (Auwees  and  Sin- 
ghof), A.,  i,  642. 
aoi-Diethylglutaric   acids,   isomeric 

(Auwers  and  Singhof),  A.,  i,  642. 
ooi-Diethylglutaric  anhydride  (AuWERS 

and  Singhof),  A.,  i,  642. 
<i-DiethyIhydantoin  (Eeeeea),  A.,  i,529. 
Diethylmalonic  acid,  ethylic  salt,  hydro- 
lysis of  (Hjelt),  a.,  i,  205. 
Diethylmethane.     See  Pentane. 
Diethyloxamic    acid,   ethylic  salt,   pre- 
paration of  (Hofmann  Lecture),  T., 
662. 
Diethyloxamide,   preparation  of  (Hof- 
mann Lecture),  T.,  662, 
Diethylphosphonic  acid,  preparation  of 

(Hofmann  Lectuee),  T.,  682. 
Diethylpropyl-^l'-nitrole.     See   Heptane, 
5-nitro-5-nitroso-. 


5  :  2-Diethylsafranine    (Jaubeet),    A., 

i,  325. 
Diffusion  of  metals  (Robeets- Austen), 
A.,  ii,  590. 
in  mercury  (Humphreys),  T.,  243, 
1679 ;        P.,      1896,      9,      220  ; 
(Roberts-Austen),    P.,    1896, 
219. 
Difluoryls,  a-,  /3-,  and  7-  (Hodgkinson), 

P.,  1896,  111. 
Diformyl-a-hydroxy-a,6-diphenylethyl- 

amine  (Soderbaum),  A.,  i,  484. 
Difurfurylidenee^cZohexanone      {difur- 
farylideneketohexamethylene)      (VoE- 
lander  and  Hobohm),  A.,  i,  604. 
Difurfurylidenec'iycZopentanone     {difur- 
furylideneketopentamethylene)   (YOE- 
LANDEE  and  Hobohm),  a.,  i,  604. 
l)ifiirfurylidenetriacetoplienone     (Kos- 
TANECKI    and     Podeajansky),    a., 
i,  689. 
Digestion      in      organs     after      death 
(BiONDi),  A.,  ii,  616. 
action   of   mustard   and    pepper    on 

(Gottlieb),  A.,  ii,  42. 
of  cellulose  by  enzymes  (GrEuss),  A., 

ii,  669. 
of    crude   fibre    (Holdefleiss),   A., 

ii,  616. 
of  polysaccharides  and  glucosides  by 
animal    secretions    (Fischee    and 
Niebel),  a.,  ii,  665. 
of  cane  sugar,  maltose,  and  trehalose 
(BouEQUELOT  and  Gi-ey),  A.,   ii, 
315. 
gastric  (Sjoquist),  A.,  ii,  484. 

influence  of  salts  on  (Dastre),  A., 
ii,  118. 
ealine,  of  gelatin  (Dastre  and  Flo- 
RESCo),  A.,  i,  196. 
Digitalein,  detection  of    (Keller),  A., 

ii,  683. 
Digitaligenin,   detection  of  (Kiliani), 

A.,  ii,  551 ;  (Keller),  A.,  ii,  683. 
Digitalin  (Kiliani),  A.,  i,  58. 
crystalline  (Kiliani),  A.,  i,  180. 
detection  of  (Keller),  A.,  ii,  683. 
"  Digitalinum     verum"    detection     of 

(Kiliani),  A.,  ii,  551. 
Digitalis,  detection  of  the  glucosides  in 

(Kiliani),  A.,  ii,  551. 
Digitogenin  (Kiliani),  A.,  i,  58. 

detection  of  (Kiliani),  A,,  ii,  551. 
j8-Digitogenin  (Kiliani),  A.,  i,  59. 
Digitonin  (KiLiANi),  A.,  i,  58. 

detection  of  (Kiliani),  A.,  ii,  551 ; 
(Keller),  A.,  ii,  683. 
Digitoxigenin,  detection  of  (Kiliani), 

A.,  ii,  551. 
Digitoxin,  identity  of  the  so-called  a- 
and /S-modifications  (Kiliani),  A., 
ii,  551. 
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Digitoxin,  detection  of  (Kiliani),  A., 

ii,  551 ;  (Kellee),  A.,  ii,  683. 
jS-Digitoxin  and   its  hydrolysis    (KiLl- 

ANi),  A.,  i,  59. 
Digitoxose  (Kiliani),  A.,  i,  59. 
Diglucose,  polyanhydride   of,  in    Colo- 

casia   antiquorum  (Yoshimuka),  A., 

ii,  60. 
DiglycoUic   acid,   thio-,   unsymmetrical 

homologues  of  (LoviiN),  A.,  i,  412. 
Diheptylthiocarbamide     (Ponzio),     A., 

i,  636,  637. 
Dihippenylcarbaniide     (Cuetiits),    A., 

i,  38. 
Dihippurylhydrazine  (CtTETiirs),  A.,  i, 

37. 
^-Dihoniopiperonylpyrazine    (Angeli), 

A.,  i,  296. 
Dihydracrylic    acid,    thio-     (thiodipro- 

pionic  acid)  (Loven),  A.,  i,  412. 
A*'  ^-Dihydrobenzaldehyde      from     an- 

hydroecgonine  dibromide   and    from 

tropinone     methiodide,     identity    of 

(Willstattee),  a.,  i,  327. 
Dihydrobenzoic      acids.      See      Cyclo- 

hexadienecarboxylic  acids. 
Dihydrobenzylidenetetrazylhydrazine 

and   its  sodium   derivative    (Thiele 

and  Ingle),  A.,  i,  108, 
Dihydro-m-t.sobutyltoluene.        See 

l-Methyl-3-isobvitylcj/eZohcxadiene. 
Dihydrocwcampholytamide,  amine,  hy- 
drocarbon,  alcohol,    and    ketone  de- 
rived from  (Noyes),  A.,  i,  696. 
Dihydrocampholytic        acid,        cyano-    , 

(HooGEWEEFP  and  van  Doep),  A.,    ' 

i,  314.  I 

Dihydrocarvone,    oxidation   of     (Wal-    j 

lach),  a.,  i,  102. 
Dihydrocumic  acid.     See  4-t5o-Propyl- 

c^c^ohexadienecarboxylic  acid.  ] 

Dihydrocymene.        See    MetbyKsopro- 

pylc^^ciJohexadiene. 
Dihydrodidui'oquinone    and   its    acetyl 

derivative    (Kugheimee   and    Han- 

kel),  a.,  i,  688. 
Dihydrodiphenyl   (Knoevenagel),  A., 

1,  289. 
Dihydrogranatone,  oxidation  of  (Ciami- 

cian  and  Silbee),  A.,  i,  397. 
Dihydro-m-hexyltoluene.  See  1-Methyl- 

3-hexylc3^c?ohexadiene. 
Dihydrohippurofiavindiamide,  dianilide, 

bismethylanilide,   and    di-o-toluidide 

of  (Rugheimee),  a.,  i,  62. 
Dihydrolutidinedicarboxylic      acid      of 

G-riess    and   Harrow,   real  nature  of 

(ScHiFP   and  J3eosio),  A.,   i,    250, 

251. 
t50-Dihydrolutidinedicarboxylic       acid. 

See  2  :  6-Dimethyl-l  :  4-dihydropyri- 

dine-3  :  5-dicarboxylic  acid. 


Dihydrophenazine  hydrochloride,  pre- 
paration of  (HiNSBEEG  and  Himmel- 

schein),  a.,  i,  685. 
«-Dihydro-)3-phenotriazine :      its    salts, 

diacetyl    and    dibenzoyl    derivatives 

(PiNNOW  and  Samann),  A.,  i,  366. 
Dihydrophenylcoumaran  (Haeeies  and 

Busse),  a.,  i,  302. 
Dihydrophthalic  acid.     See  e^c^o-Hexa- 

diene-1  :  2-dicarboxylic  acid. 
Dihydropolystichic    acid     (Potjlsson), 

A.,  i,  387. 
Dihydroquinazoline      (GtABEIEL       and 

Stelznee),  a.,  i,  507. 
Dihydroresorcinol.      See    1  :  3-Dihydr. 

oxycycZohexadiene . 
iso-Dihydrotetrazine,      derivatives      of 

(CuETiTJs),  A.,  i,  39. 
Dihydrotoluene.        See      Methylryt7o- 

hexadiene. 
Dihydrotoluic  acids.     See  MethylcycZo- 

hexadienecarboxylic  acids. 
Dihydroxyacetophenone    (m.    p.    178^) 

(Claus  and  Huth),  A.,  i,  227. 
2  :  4-Dihydroxyacetophenone,  trihxotao- 
(Segalle),  a.,  i,  613. 

dic\\\oYo.  (Segalle),  A.,  i,  613. 

iodo-  (Segalle),  A.,  i,  613. 
Dihydroxyaposafranone    (Fischer  and 

Hepp),  a.,  i,  324. 
1  :  3-Dihydroxybenzene.     Sec   Eesorci- 

nol. 
Dihydroxybenzophenone  (?  m.  p.  127°) 

(G-eaebe  and  Ullmann),  A.,  i,  440. 
i>i-o-hydroxybenzylidenediaminopenta- 

methylenetetramine      (Duden      and 
Schaeff),  a.,  i,  123. 
Dihydroxybutane,    tertiary    (Heney), 

A.,  i,  4. 
a-Dihydroxydihydrocampholenic     acid, 

distillation  of  (TiEiiANN),  A.,  i,  248. 
Dihydroxydimethyladipic  acids,  stereo- 

isomeric    (Zelinsky    and    Isaieff), 

A.,  i,  413. 
Dihydroxydimethylglutaric   acid    (Au- 

WEES  and  Singhof),  A.,  i,  642. 
Dihydroxydiphenylaniinecarboxylic 

acid,     dibromo-    [Nil  :  Br-.  :  OH    = 

1:3:5:4;      Nil  :  OH  :  COOH    = 

1:4:3]  (MoHLAU   and  Uhlmann), 

A.,  i,  167. 
Di-o-hydroxydiphenylcarbamide 

(Steuve  and  Radenhatjsen),  A.,  i, 

36. 
Di-m-hydroxydiphenylcarbamide 

(Steuve  and  Radenhausen),  A.,  i, 

36. 
Di-^-hydroxydiphenylcarbamide 

(Steuve   and  Radenhausen),  A.,  i, 

36. 
Dihydroxydiphenylglutaric  acid  (Japp 

and  Landee),  P.,  1896,  108. 
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1  : 2-DihydroxyflaTone   and    its    acetyl 

compound      (Fbiedlandeb       and 

RiJDT),  A.,  i,  440. 
acid   compounds    of    (Peekin),    T., 

1445 ;  P.,  1896,  167. 
constitution    of    (Kesselkaul     and 

£03TANECKl),  A.,  i,  606. 
Pihydroxyfumario   acid.     See   Dihydr- 

oxymaleic  acid. 
DihydroxycyeZohexadiene       {dihy  drove- 
sorcinol),  synthesis  and  hydrolysis  of 
(Voelander),  a.,  i,  20. 

2  :  8-Dihydroxyhexahydrocymene.     See 
Dihydroxymethyhsopropylc^/eZo- 
hexane. 

ajS-Dihydroxyi^ohexoic   acid   (Beaun), 

A.,  i,  594. 
Dihydroxyhydrolapachol,    action    of 
sulphuric  acid  on  (Hoozee),   T., 
1368. 
Dihydroxylamine  hydriodide  (Duns  tan 
and   Goulding),  T.,  841  ;    P.,  1896, 
73. 
Dihydro-w-xylene.    See  1  :  3-Dimethyl- 

hexadiene. 
Dihydroxymaleic    acid    (Fenton),    T., 
547 ;  P.,  1896,  67. 
constitution  of  (Fenton),  T.,  556. 
isomeric  form  of  (Fenton),  T.,  557. 
a-  and  /S-modifications  (Fenton),  T., 

560. 
action  of  acetic  anhydride,  chloride, 
and  benzoic  chloride  on  (Fenton), 
T.,  550,  551,  552;  P.,  1896,  68. 
action   of  aniline   on    (Fenton),  T., 

552. 
action  of  bromine  on   (Fenton),  T., 

547. 
action  of  ethylic  bromide  on    (Fen- 
ton), T.,  554. 
action  of  hydrogen  bromide,  chloride, 
and  iodide  on  (Fenton),  T.,  547, 
553,  555,  558 ;  P.,  1896,  68. 
action  of  hydroxylamine  and  phenyl- 
hydrazine  on    (Fenton),   T.,   548, 
549;  P.,  1896,  68. 
action  of  water  on  (Fenton),  T.,  547. 
Dihydroxvmaleic  acid,  aniline  salts 
(Fenton),  T.,  551,  552. 
diethylic  salt  (Fenton),  T.,  554. 
behaviour    of,    with     dehydrating 

agents  (Fenton),  T.,  555. 
action    of     phenylhydrazine     and 
hydroxylamine  on  (Fenton),  T., 
549  ;    P.,  1896,  68. 
dimethylic    salt,    diacetyl   derivative 
(Fenton),  T.,  550. 
action  of  acetic  chloride,  of  phenyl- 
hydrazine,    and    hydroxylamine 
on  (Fenton),  T.,  549 :  P.,  1896, 
68. 
phenylhydrazine  salt,  and  action  of 


heat   on   (Fenton),  T.,   548;    P., 
1896,  68. 

Dihydroxymaleie  anhydride,  diacetyl 
and  dibenzoyl  derivatives  of  (Fen- 
ton), T.,  551. 

1:3:  I'-Diliydroxymethylanthracene. 
See  Methylpurpuroxanthin. 

4  :  4'-Dihydroxy-2-methyldiphenyl 
(Jacobson  and  Nanninga),  A.,  i,  93. 

3:5:  1-Dihydroxymethyle^c/ohexa- 
diene    {m-methyldihydroresorcinoV) 
and   its   dioxiine    (Knoevenagel), 
A.,  i,  289. 

2  :  3-Dihydroxy-l-methylphenazine 
(Kehemann  and  Tikhvinskt),  A.,  i, 
511. 

Dihydroxymethyli^opropylcyclohexane 

(Z  :  %-dihydroxyliexahydrocymene), 
*  1  :  6-<^ibromo- '(  Wallace),  A.,  i,  571. 

1  :  3-Dihydroxynaphthalene,  acetyl  de- 
rivative   of    (Feiedlander    and 
KiJDT),  A.,  i,  569. 

1  :  3-Dihydroxynaphthalene-3'-sulph- 
onic  acid,  sodium  salt  (Feiedlandee 
and  RiJDT),  A.,  i,  569. 

2  :  4-Dihydroxynaphthalene,    1-amino- 
(Kehrmann  and  IIebtz),  A.,  i,  567. 

1  :  2'-Dihydroxy naphthalene,    from 

1:2':  2-dihydroxynaphthoic  acid 

(Feiedlandee  and    Zinbeeg), 

A.,  i,  244. 
Dihydroxy-j8-naphthaquinone,  discovery 

of  (HoFMANN  Lectuee),  T.,  621. 
1:2:  3-Dihydroxynaphthoic  acid, 

methylic  and  ethylic  salts  (MoHLATJ 

and  Keiebel),  A.,  i,  242. 
1:2':  2-Dihydroxynaphthoic  acid, 

barium  salt  (Feiedlandee  and 

Zinbeeg),  A.,  i,  244. 
1:3:  5-Dihydroxyphenylcf/oZohexane 

{m-phenylhexahydroresorcinol) 

(Knoevenagel),  A.,  i,  289. 
Di-p-hydroxyphenylmalonamide  and 

its    diacetyl    derivative    (Castel- 

laneta),  a.,  i,  368. 
Di-j9 -hydroxy phenyloxamide  and  its 

diacetyl  derivative  (Castellaneta), 

A.,  i,  368. 
1  :  2-Dihydroxyphenyl-^-phenylsulph- 

one  (HiNSBEEG  and  Himmelschein), 

A.,  i,  685. 

1  :  4-Dihydroxyphenylsuiphone,  pre- 
paration of  (HiNSBEEG  and  Him- 
melschein), A.,  i,  685. 

Dihydroxyphylloporphyrin     (ScHtJNCK 
and  Marchlewski),  A.,  i,  496. 

2  :  6-Dihydroxypyridine-4-carboxylic 
acid.     See  Citrazinic  acid, 

3  :  4-Dihydroxyquinoline,    1  :  2-di- 
chloro-,   and    its    hydrochloride 
(ZiNCKE  and  Weideehold),  A.,  i, 
501. 
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1  :  2'-Dihydroxyquinoline  :  its  hydro- 
chloride and  iicetyl  derivatives  (DiA- 
mant),  a.,  i,  105. 

3  :  4'-Dihydroxyquinoline  and  its  auro- 
chloride  (Hirscii),  A.,  i,  626. 

Dihydroxyquinone,  condensation  of. 
with  ethyl-o-phenylenediamine  and 
phenyl-o-phenylenediamine  (Kehb- 
MANN  and  Fuhnee),  A.,  i,  511. 

Dihydroxystearic  acid,  separation  of, 
into  its  optically  active  constituents 
(Fbeundler),  a.,  i,  596. 

c?-Dihydroxystearic  acid,  ethylic  salt 
(Feeundlee),  a.,  i,  596. 

/-Dihydroxystearic    acid,     ethylic    salt 
(Feeundlee),  A.,  i,  596. 
strychnine  salt  (Feeukdlee),  A.,  i, 
596. 

1  :  2'  :  4  :  2-Dihydroxysulphonaphthoic 
acid,  sodium  hydrogen,  and  hydr- 
ogen aniline  salts  (Feiedlandeb 
and  ZiNBEEa),  A.,  i,  244. 

Dihydroxytetramethylstilbene,  ietra- 

bromo-  (Atjwers   and  Mabwe- 
del),  a.,  i,  150;  (Auwees   and 

j^VEEY),  A.,     i,     151;     (AUWEBS 

and  Hoff),  A.,  i,  422. 
bromide    (Auwees    and    Hof), 

A.,  i,  422. 
ethyl    ether    (ArwEES   and   Mae- 
wedel),  a.,  i,  150. 
Dihydroxytetraphenylethanedicarb- 
oxylic  acid,  dilactone  of  (Ullmann), 
A.,  i,  563. 
Dihydroxytoluquinone,  condensation  of, 
with  o-phenylenediamineand  phenyl- 
o-phenylenediamine  (Kehemann  and 
FiJHNEE),  A.,  i,  512. 
Dihydroxytrimethylglutaric   acid,    pre- 
paration of  (Zelinskt  and  Tschu- 
GAEW),  A.,  i,  135. 
action    of    lead    on    (Zelinsky  and 
TscHUGAEw),  A.,  i,  135. 
Dihydroxytropidine,    oxidation   of 

(Willstatteb),  a.,  i,  65. 
a^-Diketochloropyrhydrindone,   ^-di- 
chloro-  (ZiNCKE  and  Winzheimee), 
A.,  i,  501. 
Diketone,    C6HsO(?),     from     quercitol 

(KiLiANi  and  Schafee),  A.,  i.  586. 
Diketopiperazine,  molecular  symmetry 

of  (Geoth),  a.,  ii,  159. 
oy-Diketopyrhydrindene,       i8-<^»chloro-, 
and  its  platinochloride   (Zincke  and 
Winzheimee),  A.,  i,  500. 
1 : 2-Diketoquinolinephenazine,  hydrate 
of  (Zincke  and  Wiedeehold).  A.,  i, 
502. 
Diketotetrahydroquinazoline-2-carb- 
oxylic  acid  and  its  salts  (Niemen- 
TOWSKi),  A.,  i,  578. 
Dilactylamide  (Lov^js),  A  ,  i,  412. 


Dilactylic  acids,    thio-,    stereoisomerie 

(Lov^n),  a.,  i,  412. 
"  Dilute    coloration "    of    minerals 

(Weinschenk),  a.,  ii,  654. 
Dimesityldinitrosacyl    (Baum),     A.,    i, 

222. 

2  :  4-Diraethoxybenzaldehyde    (BoF- 
veault),  A.,i,  649. 

o-Dimethoxybenzene,  magnetic  rotatory 
power,  &c,,  of    (Pebkin),  T.,    1127, 

1135,  1159,  1188,  1240. 
w-Dimethoxybenzene,    magnetic    rota- 
tory power,   &c.,   of    (Febkin),   T., 
1127,  1159,  1187,  1240. 

^-Dimethoxybenzene,  magnetic  rotatory- 
power,   &c.,  of  (Pebkin),  T.,  1064, 

1136,  1188,  1240. 

3  :  4-Dimethoxybenzoic  acid,  2-cyano- 
(Hoogeweeff  and  van  Doep),  A., 
i,  315. 

2  :  3-Dimethoxybenzoic  acid,  6-cyano- 
(Hoogeweeff  and  van  Dobp),*A.,  i, 
315. 

3  :  3-Dimethoxybenzophenone,  4  :  4-c?t- 

bromo-  (GtATTebmann),  A.,  i,  173. 
4  :  4-c^ichloro-     (G-atteemann),    A., 
i,  173. 
3  :  3-Dimethoxy-4  :  4-dimethylthio- 
benzophenone  (Gatteemann),  A.,  i. 
173. 
Dimethoxydiphenylmethane        (Mac- 
kenzie), T.,  987  ;  P.,  1896,  117. 
)8-m-Dimethoxydiphenyloxazole  and  its 

salts  (MiNovici),  A.,  i,  704. 
Di-^-methoxyphenylmalonamide    (Cas- 

tellaneta),  a.,  i,  368. 
Di-^-methoxyphenyloxamide    (Castel- 

laneta),  a.,  i,  368. 
Dimethoxyquinol,  dichlovo-,  dibenzoate-, 
oxide  of  (Jackson  and  Geindlet), 
A.,  i,  155. 
3  :  4'-Dimethoxyquinoline  (Hiesch), 

A.,  i,  626. 
Dimethoxyquinone,  c^ibromo-,  dimethyl- 
hemiacetal  (Jackson  and  Geind- 
ley),  a.,  i,  156. 
t^ichloro-,       dibenzoyldimethylacetal 
(Jackson  and  Geindley),  A.,  i, 
155. 
diethylhemiacetal    (Jackson    and 

Geindley),  A.,  i,  19. 
dimethylhemiacetal  (Jackson  and 
Geindley),  A.,  i,  19. 
3  :  3-Dimethoxythiobenzophenone,4:4- 
f^ibromo-    (Gattebmann),    A.,   i, 
173. 
4  :  4-rfichloro-    (Gattebmann),     A., 
i,  173. 
4 :4-Dimethoxythiobenzophenone  (Gat- 
tebmann), A.,  i,  172. 
Dimethoxyti'iphenylcarbinolearboxylic 
acid  (Gbandb),  A.,  i,  564. 
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Dimetlioxytriplienylinetlianecarboxylic 
acid  and  its  salts  (GtEAIS'De),  A.,  i, 
564. 
f^ibromo-  (GtEANDe),  A.,  i,  564. 
Dimetlioxy-1  :  3  :  4-xylenol,    t?'ihromo- 
(AiJWEKS  and  Campenhatjsen),  A., 
i,  424. 
Dimethylacetoacetic   acid,   etliylic   salt, 
action    of    ethylic    bromacetate    on 
(Peekin  and  Thoepe),    V.,   1896, 
156. 
Dimethylacetylacetone,   magnetic    rota- 
tory power  and    relative    density    of 
(Peekin),  T.,  1063,  1172,  1237. 
^)8-Dimethylacrylic  acid.    See  Pentenoic 

acid. 
DimethyhVoallylene.     See  Pentinene. 
Dimethylallylthiocarbainide     dibromide 
(Q-adamee),  A.,  i,  140. 
See   also   yu-Dimetbylpenthiazoline, 
y-bromo-. 
chlorobromide     (GtAdamee),     A.,    i, 

140. 
compounds    of,  -with   inorganic   salts 
(G-adamee),  a.,  i,,141. 
Dimethylamine,     behaviour     of,    witli 
Nessler's  reagent  (Deli^pine),  A., 
i,  589. 
partial  oxidation  of  (de  Haas),  A., 

1,  122. 
dibromide    (Remsen    and   Noeeis), 

A.,  i,  337. 
hydrochloride    and    picrate    (Del£- 
pine),  a.,  i,  589. 
Dimethylamine,  c^iamino-,  tribenzoyl  de- 
rivative of  (DuDEN  and  Schaeff), 
A.,  i,  124. 
thio-  (Schenck),  a.,  i,  427. 
Dimethylamiuoacetone  (Stoeemee  and 

Pogge),  A.,  i,  408. 
Dimethylaminobenzenyl-)8-naphtbyl- 
imidine :  its  hydriodide  and  picrate 
(von  Pechmann),  a.,  i,  31. 
Dimethylaminobenzenylphenylimidine  : 
its  hydriodide  and  picrate  (von  Pech- 
mann), A.,  i,  32. 
4-Dimethylaminodiplienazone,4-bromo- 
[N:Br2  :0  =  1:3:  5  :4.;  N  :  NMcg 
=  1:4]  (MoHLAU  and  Uhlmann),  A., 
i,  166. 
Dimethylaminoformic     acid,     methylic 
salt,  action  of  nitric  acid  on  (Fean- 
chimont),  a.,  i,  602. 
<i-Dimethylaminohexoie    acid    (Duvil- 

liee),  a.,  i,  80. 
2  : 3-Dimethylaminohydroxytetrahydro- 
naphthalene,  hydrochloride,  picrate, 
aurochloride,  platinochloride,  meth- 
iodide,  and  benzoyl  derivative  of 
(Bambeegee  and  Lodtee),  A.,  i,  99. 
Dimethylc?taminonaphthaphenoxazine, 
zincocUoride    of    [NH  :  O  :  NHo  = 


1:2:4;  NH  :  O  :  NMco  =1:2:4] 

(MoHLAr  and  Uhlmann),  A.,  i,  167. 

Dimethylaminoplienonaphthoxazime 

[NE:0:NH:=1  :2:,4;  N  :  O  :  NMe., 

=  1:2:4]     and   its     hydrochloride 

(Mohlau  and  Uhlmann),  A.,  i,  167. 

Dimethylaminophenonaphtboxazone 

[N:  0:0  =  1:2:4;   N  :  O  :  NMco  = 

1:2:4]       and      its      hydrochloride 

(Mohlau  and  Uhlmann),  A.,  i,  168. 

m-l)imethylarainophenylic  carbonate  and 

its  salts  (Meyenbueg),  A.,  i,  292. 
Dimethylaminophenylphthalide 

(Ebeet),  a.,  i,  441. 
Dimethylanemonin.     See  Anemonin. 
Dimethylaniline,  preparation  of  (HOF- 
MANN  Lectube),  T.,  624,  625. 
magnetic     rotatory    power,    &c.,    of 
(Peekin),   T.,   1064,   1099,    1100, 
1108,  1156,  1207,  1232,  1244. 
condensation  of,  with   o-phthalalde- 

hydic  acid  (Ebeet),  A.,  i,  441. 
sulphonation  of  (Evans),  P.,  1895, 

235. 
hydrochloride,      magnetic      rotatory 
power,  &c.,  of  (Peekin),  T.,  1110, 
1158,  1218, 1220,  1221,  1235,  1246. 
derivative  of  bromo-»/^-cumenol.     See 
^l^-Cumenol. 
Dimethylaniline,  a-dlamino-  (Schustee 
and  PiNNOw),  A.,  i,  427. 
^-bromo-  and  silicon  chloroform,  or 
silicon     tetrachloride,     action     of 
sodium  on  (Combes),  A.,  i,  417. 
^e^mbromo-  (Evans),  P.,  1895,  235, 

236. 
jS-^mitro-  (Schustee  and  Pinnow), 

A.,i,  427. 
2  :4:'dimtrO'  (EvANs),  P.,  1895,  236. 
uitroso-,  behaviour  towards  benzene- 
sulphonic  chloride  (Boenstein), 
A.,  i,  541. 
compound    of,^    with     1 :  3  :  5-tri- 
bromophenol     (Edeleanu     and 
Enescu),  a.,  i,  359. 
compound     of,    with     1:3: 5-tri- 
chlorophenol     (Edeleanu    and 
Enescu),  A.,  i,  359. 
compoimd  of,  with  trichlororesorci- 
nol   (Edeleanu    and  Enescu), 
A.,  i,  360. 
Dimethylaniline-m-sulphonic     acid,     p- 
bromo-  (Evans),  P.,  1895,  236. 
(iibromo-  (Evans),  P.,  1895,  236. 
diniiro-  (Evans),  P.,  1895,  236. 
Dimethylaniline-p-sulphonic  acid,  pre- 
paration   of    (Evans),    P.,    1895, 
235. 
bromo-,  and  its  dibromide  (Evan3) 

P.,  1895,  235. 
o-nitro-  (Evans),  P.,  1895,  236. 
Dimethylanilinodibenzoyldihydroxy- 
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w»-diliydropyrazine.      See    Dihydro- 
hippuroflavin,  bismethylanilide  of. 
Dimethylapionol  and  its  acetate  (ClA- 

MiciAN  and  Silber),  A.,  i,  608. 
Dimethylapionolcarboxylic    acid    (CiA- 

MiciAN  and  Silber),  A.,  i,  608. 
4 :  3'-Dimetliylazobenzene     (Jacobson, 

MiCHAELis,   and  Nanninga),  A.,   i, 

98. 
2  :  4-Dimethylazobenzene     (Jacobson, 

Michaelis,  and  NAi^NiNaA),  A.,  i, 

97. 
Dimethylazammoniumbenzoic      acid, 
chloride  of,  and  its  platinochloride 
(ZiKCKE  and  Helmert),  A.,  i,  550. 
betaine   of  (Zincke  and  Helmert), 
A.,  i,  550. 
Dimethylbarbituric    acid,    bromonitro- 
(Andreasch),  a.,  i,  89. 

chloronitro-  (Andreasch),  A.,  i,  89. 

nitro-,    action    of    alkalis    on    (An- 
dreasch), A.,  i,  89. 
2  :  4-Dimethylbenzaldehyde      (Bou- 

veault),  a.,  i,  649. 
Dimethylbenzoic     acids.       See     Mepi- 

tylenic  acid ;  Xylic  acids. 
o-Dimetbylbenzoylpropionic      acid 

(Muhr),  a.,  i,  231. 
m-Dimethylbenzoylpropionio       acid 

(Muhr),  A.,  i,  231. 
^-Dimethylbenzoylpropionic      acid 

(Muhr),  A.,  i,  231. 
oa-Dimethylcyanosuccinic  acid,  ethylic 

salt  (Bone  and  Peekin),T.,  259;* P., 

1896,  63. 
Dimetliylcarballylic  acid,  cyano-,  hydro- 
lysis of   ethylic  salt  (Zelinsky  and 

Tschernoswitoff),  a.,  i,  281. 
Dimethylcyanacetamide  (Ereeea),  A., 

i,  529. 
Dimethylcyanuric  acid  (Schiff),  A.,  i, 

530. 
Dimethyldiacetylpyrone      (Vaillant)  , 

A.,  i,  591. 
Pimethyldiethylammonium  iodide,  pre- 
paration of  (Hofmann  Lectuee),  T., 

670. 
2  :  6-Dimethyl-l  :  4-dihydropyridine-3- 

carboxylic  acid  :  its  hydrochloride  and 

platinochloride     and      ethylic      salt 

(Schiff  and'Eosio),  A.,  i,  250. 
2  :  6-Dimethyl-l  :  4-dihydropyridine- 

3  :  5-dicarboxylic    acid :    its    ethylic 

salt   and  nitroso-derivatire    (Schiff 

and  Kosio),  A.,  i,  251. 
1  :  2-Dimethyl-4  :  5-diphenylhexa- 

methylene.     See    Dimethyldiphenyl- 

cycZohexane. 
Dimethyldipropylene-i|/-hydrazodicarbo- 

thiamide  (Freund  and  Heilbrun), 

A.,  i,  416. 


Dimetliylene  compound  from  o-araino- 
benzylphenylhydrazine      and     form-* 
aldehyde  (Busch),  A.,  i,  508. 
Dimethylenegluconic  acid  and  its  salts 
(Hennebbrg  and  Tollens),  A.,  i, 
645. 
Dimethylethylcarbamide,   sodium  deri- 
vative,   molecular  weight   of    (Beck- 
MANN  and  SCHLEIBS),  A.,  i,  124. 
Dimethylethylcarbinol.       See      Amylic 

alcohols. 
Dimethylethylenediamine     (Schnei- 
der),*^ A.,  i,  200. 
Dimethylethylenedinitrosamine 

(Schneider),  A.,  i,  201. 
Dimethylethylsuccinic    acid,    electrical 
conductivity  of  (Auwees  andScHLOS- 
ser),  a.,  i,  639. 
jp-Dimethyletbyloctohydronaphthalene, 
formation    of,    from    santonin    (An- 
dreocci),  a.,  i,  183. 
Dimethylfumaric  acid  {methylmesaconic 
acid)  (Fittig),  A.,  i,  599. 
anhydride,    refraction   equivalent   of 
(Anderlini),  a.,  ii,  229. 
Dimethylfraxetin    (Biginelli),   A.,    i, 

370. 
Dimethylgentisaldehyde,  preparation  of 

(Bouveault),  a.,  i,  649. 
/3/3-Dimethylglutaranil    (Peekin),     T., 

1476. 
a/3-Dimethylglutaranilic   acid    (Monte- 
.        maetini),  a.,  i,  667. 
/3/3-Dimethylglutaranilic  acid  (Peekin), 

T.,  1476  ;  P.,  1896,  170. 
o^-Dimethylglutaranilide      (Monte- 

maetini),  a.,  i,  667. 
ao-Dimethylglutaric     acid      (Refoe- 
matsky),  a.,  i,  206. 
(fumaroid)    cylic    ethylenic    salt    of 
(Auwees  and  Singh  of),  A.,  i, 
641. 
cyclic  metliylenic  salt  of  (Auwers 
and  Singhof),  A.,  i,  641. 
aai-Dimethylglutaric    acids,   resoluticn 
of  a  mixture  of  (Bone  and  Peekin), 
T.,  268  ;  P.,  1896,  63. 
o3-Dimethylglutaric     acid     (Monte- 
martini),  A.,  i,  667. 
/3j3-Dimethylglutaric     acid     and     salts 
(Peekin  and  G-oodwin),  T.,  1473; 
P.,  1896,  170. 
high  dissociation  constant  of    (Pee- 
kin), T.,  1461. 
action  of  acetic  anhydride  on  (Pee- 
kin and  Goodwin),  T.,  1475. 
ethylic  salt  (Peekin  and  G-oodwin), 
T.,  1475. 
aai-Dimethylglutaric  anhydride,  hydro- 
lysis of  (Auwees  and  Singhof), 
A.,  i,  641. 
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ooi-Dimethylglutaric  anhydride,  dihro- 

mo-,  action  of   aniline  on    (Au- 

WERS,  ScHiPFEii,  and  Singhof), 

A.,  i,  644. 

action  of  bases  on  (Auwees,  ScHir- 

FEE,  and  Singhof),  A.,  i,  643. 
action    of    caustic    soda  on    (Au- 
wees and  Singhoe),  A.,  i,  642. 
a,8-Dimetliylglutaric  anhydride  (Monte- 

MAETINl),  A.,  i,  667. 
/3/3-Dimethylghxtaric    anhydride     (Pee- 
KiN  and  Goodwin),  T.,  1475;  P., 
1896,  170. 
action   of   aniline   on  (Peekin),  T., 
1476. 
aaj-Dimethylglutaro-^-tolil,  unimolecu- 
lar  (AuwEBS    and  Sinqhof),    A., 
i,  641. 
bimolecular  (Auwees  andSiNGHor), 
A.,  i,  641. 
Dimethylglyoxime     and     its     peroxide 

(Rimini),  A.,  i,  276. 
1  :  3-Dimethyk7/e^ohexadiene  {dihydro- 
m-xylene)  (Knoevenagel),  A.,  i, 
288. 
1  :  3-Dimethyle^cZohexane  {hexahydro- 
m-xylene)  from  camphopyric  acid 
(Maesh  and  Q-aednee),  T.,  84;  P., 
1895,  206. 

1  :  2-Dimethylcyc/ohexane-4-carboxylic 

acid  {hexahydrO'-p-xylic  acid)  and 
its  ethylic  salt,  chloride,  and  anilide 
(Bentley  and  Peekin),  P.,  1896, 
79. 
bromo-,  ethylic  salt  of  (Bentley  and 
Peekin),  P.,  1896,  79. 

2  :  5-Dimethylbexane-3-ol-4-one  and  its 
oxime  (Uebain),  A.,  i,  590. 

1  :  3-Dimethylcj/cZohexanone  (NoYEs), 
A.,  i,  696. 

3  :  4-Diraethylc;ycZohexenecarboxylic 

acid       (feirahydro--p-xylic       acid) 
[Mea  :  COOH  =  4:3:1]    (BENT- 
LEY and  Peekin),  P.,  1896,  79. 
dibromide  (Bentley  and  Peekin), 
P.,  1896,  79. 

1  :  3-l)iinethylc//c/ohexenol-5  and  its 
dibromide,  acetyl  derivative,  and 
Tirethane  (Knoevenagel),  A.,  i,  287. 

Dimethylhomocatechol,  magnetic  rota- 
tory power,  &c.,  of  (Peekin),  T., 
1127,  1135,  1L88,  1240. 

a-Dimethylhydantoin  (Eeeeea),  A.,  i, 
529. 

2  :  4-Dimethylhydrazobenzene  (JACOB- 
SON,  MiCHAELis,  and  Nanninga), 
A.,  i,  98. 

4  :  3'-I)imethylhydrazobenzene  (Jacob - 
SON,  MiCHAELis,  and  Nanninga), 
A.,  i,  98. 

Dimethylindirubin  (Schunck  and 
Mabchlewski),  a.,  i,  96. 


1  :  3-Dimethylketopentamethylene.   See 

1  :  3-Dimethylct/cZopentanone. 
oo-Dimethyllevulinic    acid,    nitrile    of, 
hydrolysis  of  (Auwees  and  Zieglee), 
A.,  i,  643. 
Dimethylmaleic     acid     (pyrocinchonic 
acid),  isomerides  of  (Fittig),  A.,  i, 
599. 
Dimethylmaleic  anhydride  (Bischoef), 

A.,  i,  469,  470. 
Diraethylmalonamide    and    the    biuret 

reaction  (Schiff),  A.,  i,  G32. 
Dimethylmalonic      acid       {iso-succinic^ 
acid)  (Just),  A.,  i,  404. 
methylamides  of,  action  of  nitric  acid 

on  (Feanchimont),  A.,  i,  602. 
ethylic   salt,  hydrolysis  of   (Hjelt), 
A.,  i,  205. 
l)imethylmalonimide,    oxime    of    (An- 
debasch),  a.,  i,  89. 
bromonitro-  (Andeeasch),  A.,  i,  89. 
chloronitro-  (Andeeasch),  A.,  i,  89. 
nitro-  (Andeeasch),  A.,  i,  89. 
action  of  halogens  on  (Andeeasch), 
A.,  i,  89. 
1  :  4-Dimethylnaphthalene    and    its 
picrate  (Cannizzaro  and  Andee- 
occi).  A.,  i,  488, 
2-nitroso-  (Cannizzaeo  and  Andee- 

occi).  A.,  i,  489. 
bisnitroso-,   acetyl    derivative   (Can- 
nizzaeo  and  Andeeocci),   A.,  i, 
489. 
3  :  3'-Dimethylnaphthalene,     from     2- 
acetyl-1 :  l'-dihydroxy-3  :  3'-dimethyl- 
naphthalene,  and  its  oxidation  (Col- 
lie and  Willsmoee),  T.,  298 ;    P., 
1896,  47. 
1 :  4-Dimethylnaphthaquinonepropionic 

acid  (Andeeocci),  A.,  i,  183. 
1:4:  2-Dimethylnaphthol      from     the 
santonous  acids  (Andeeocci),  A.,  i, 
185 ;    (Cannizzaeo    and    Andee- 
occi), A.,  i,  488. 
oxy-,    phenylhydrazone,    oxime,    and 
acetyl  derivative  of   (Cannizzaeo 
and  Andeeocci),  A.,  i,  489. 
1:4:  2-Dimethylnaphthylamine,   from 
nitrosodimethylnaphthalene  (Can- 
nizzaeo  and  Andeeocci),   A.,   i, 
489. 
acetyl  and  forrayl  derivatives,  hydro- 
chloride, platinochloride,  and  sulph- 
ate (Cannizzaeo  and  Andeeocci), 
A.,  i,  488. 
Dimethylnitramine  (Feanchimont  and 
VAN  Eep),  a.,  i,  298. 
action  of  fused  potash  on  (van  Eep)» 
A.,  i,  276. 
2  :  6-Diraethyl-2  :  7-octadiene-6-ol. 
See  Methyiallylhexenylcarbinol. 
2  :  6-Dimethyloctan-3-oloic  acid,  silver 
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«alt,  and  lactone  (von  Baeyer),  A., 

i,  247. 
2  :  6-Dimetliyloctan-3-onoic    acid  :     its 

semicarbazone  (von  Baeyer),  A.,  i, 

247. 
Dimethyloxamide,  action  of  nitric  acid 
on  (Franchimont),  A.,  i,  602. 

dinitYo-  (Thiele  and  Meyer),  A.,  i, 
407. 
2  :  5-Dimethyloxazole   and  its    bydro- 

cbloride,    platinocbloride,   aurochlor- 

ide, and  mercurocblo ride  (Schuftan), 

A.,  1,  262. 
2  :  6-Dimetbyl-3-oximidoctanic     acid, 

melting  point  of  (von  Baeyer),  A., 

i,  247. 
1  :  3-Dinietbylc?/cZopentane     (1  :  ^-di- 

methylpentamethylene)        (Zelinsky 

and  Rudsky),  A.,  i,  286. 
1  :  3-Dimethylcye?opentanol  (Zelinsky 

and  Rudsky),  A.,  i,  286. 

1  :  3-DiinetbylcycZopentanone 
(Zelinsky  and  Rudsky),  A.,  i,  286. 

jU-Dimethylpentbiazoline,  7-brorao-,  pro- 
bable identity  of,  with  dimethylallyl- 
tbiocarbamide  dibromide  (Dixon), 
T.,  854;  P.,  1896,  100. 

2  :  6-Diniethylpiperidine-3  :  5-dicarb- 
oxylic  acid  (Schiff  and  Prosio),  A., 
i,  250. 

Dimetliylpropanetricarboxylic  acid. 

See  Pentanetricarboxylic  acids. 
Dimetliylpropylcarbinol.      See  Hexylic 

alcohols. 
Dimethyh'sopropylcarbinol.     See 

Hexylic  alcohols. 
Dimethyh'^opropylethylene.     See 

Heptylenes. 
a.s-Dimethylpropyl-\f/-nitrole.     See 

tso-Pentane,  /S-nitro-jS-nitroso-. 
Dimethylpropylsuccinic  acid,  electrical 

conductivity  of  (AuwERS  and  Schlos- 

ser),  a.,  i,  639. 
Dimethylprotocatechuic  acid,  existence 

of,  in  Cratagvs  oxyacantha  (Perkin 

and  Hummel),  T.,  1571;    P.,  1896, 

186. 

1  :  4-Dimethylpyrazolone-4-carboxylic 
acid  (Ruhemann),  A.,  i,  505. 

2  :  6-Dimethylpyridine-3  :  5-dicarb- 
oxylic  acid  {I'utidinedicarhoxylic  acid), 
ethylic  salt  and  its  picrate  (Schiff 
and  Prosio),  A.,  i,  250. 

2  :  6-Diraethylpyridine-4  :  5-dicarboxylic 
acid  frop.i  hydroxytrimethyli*oquinol- 
ine  (Collie  and  Willsmore),  T., 
303  ;  P.,  1896,  47. 

2  :  4-Diinethylpyrroline,  3  :  5-diacetyl 
and  3  :  5-dicinnamoyl  derivatives  of 
(Zanetti),  a.,  i,  249. 

Dimethylqwinol.      See  ^-Dimethoxy- 
benzene. 
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Dimethylresorcinol.    See  w-Dimethoxy- 

benzene. 
5  :  2'-Dimethylsafranine     and    its     di- 
ethyl derivative  (Jaubert),  A.,i,  325. 
^-Dimethylstilbene,    preparation    of 

(Bouvkault),  a.,  i,  650. 
aa-Dimethylsuccinanil    (Auwees  and 

Schlosser),  a.,  i,  640. 
aa-Dimethylsuccinanilic  acid  (Auwers 

and  Schlosser),  A.,  i,  640. 
oa-Dimethylsuccinic  acid  from  campho- 
lenic  acid  (B^hal),  A.,  i,  179. 
from  eucarvone  (von  Baeyer),  A., 

i,  246. 
electrical  conductivity    of  (Auwers 
and  Schlosser),  A.,  i,  640. 
ct5-o)8-Dimethylsuccinic     acid    from 
etbylic  methylmalonate  and  ethylic 
a-bromopropionate  (Bone  and  Per- 
kin), T.,  262  ;  P.,  1896,  64. 
conversion  of,  into  fransdivaeihjlsvLC- 
cinic  acid  (Bone  and  Perkin),  T., 
264 ;  P.,  1896,  64. 
calcium  salt  (Bone  and  Perkin),  T., 

261  ;  P.,  1896,  64. 
atnylic   salts,   rotatory    power   of 
(Walden),  a.,  ii,  633. 
c?ts-ai8-Dimethyl8uccinic  anhydride  from 
CIS-    and    ;^ra».s-modifications    (Bone 
and  Perkin),  T.,  264;  P.,  1896,  64. 
^raws-o)8-Dimethyl8uccinic     acid     from 
ethylic     methylmalonate     and     o- 
bromopropixonate  (Bone  and  Per- 
kin), T.,  262;  P.,  1896,  64. 
and  its   ferric,    copper,    lead,    silver, 
calcium  salts  (Bone  and  Perkin), 
T.,  260  ;  P.,  1896,  64. 
amylic   salt,    rotatory    power    of 
(Walden),  A.,  ii,  633. 
fr«»s-ai8-Dimethylsuccinic   anhydride 
(Bone  and  Perkin),   T.,  266;    P., 
1896,  64. 
aa-Dimethylsuccino-/3-naphthil 

(Auwers    and    Schlosser),    A.,  i, 
640. 
oo-Dimethylsuccino-)8-naphthilic    acid 
(Auwers    and    Schlosser),    A.,    i, 
640. 
Dimetliylsuccino-jo-tolil  (Auwees    and 

Schlosser),  A.,  i,  640. 
Dimethylsuccino-j9-tolilic,  acid  (Auwers 

and  Schlosser),  A.,  i,  640. 
Dimethyltetrahydi'opyronedicarboxylic 
acid,    ethylic  salt  (Peteenko-Krit- 
schenko  and  Stanischewsky),  A., 
i,  471,  472. 
Dimethyl-o-toluidine,  magnetic  rotatorv 
power,  &c.,  of  (Perkin),  T.,  1108, 
1138,  1156,  1211,  1233,  1245. 
hydrochloride,      magnetic      rotatorv 
power,  &c.,  of  (Perkin),  T.,  1111, 
1131,  1139,  1222,  1246. 
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Dimethyl-_p-toluidine,  magnetic  rotatory- 
power,  &c.,  of  (Perkin),  T.,  1108, 
1138,  1156,  1211,  1233,  1245. 
Ljdrochloride,      magnetic      rotatory 
'power,  &c.,  of  (Perkin),  T.,  1111, 
1131,  1139,1222,  1246. 
nitration  of  (Romburgh),  A.,  i,  478. 
w-niti'o-,  and  its  reduction  products 

(Pi2^xow),  A.,  i,  161. 
r^initro-  (PiNXOw),  A.,  i.  161. 
Dimetliyl-;3-toluidinephenylthiocarb- 

amide  (Pinxow),  A.,  i,  162. 
Dimetliyl-3  :  4-tolylenediamino  :     its 
acetyl  derivative  and  salts  (Pinxow), 
A.,  i,  161. 
Dimethyltricarballylic   acids,   stereoiso- 
meric  (Zelinsky  and  Tscheekos- 
witoff),  a.,  i,  281. 
electric  conductivities  of  (Zelinsky), 
A.,  i,  349. 
Dimethyluramil,  tliio-  (Fischee),  A.,  i, 

143. 
Dimethyluric  acid,  action  of  ammonium 

sulphide  on  (Fischer),  A.,  i,  143. 
7-Dimethyluric     acid     (Fischer     and 

Ach),  a.,  i,  12. 
^-Dimethyluric  acid  (Fischer),  A.,  i, 

13. 
Dimethyluric   acid  (m.  p.  370°)    (Fis- 
cher and  Ach),  A.,  i,  12. 
Dimethylvioluric  acid   and   its  sodium 
salt    (Fischer    and    Ach),  A.,  i, 
263. 
action  of  potash  and  of  barium  hydr- 
oxide on  (Andreasch),  A.,  i,  88, 
89. 
4  :  5-Dimethylxanthone,  action  of  zinc 
and    acetic    acid    on    (Gurgenjakz 
and  KosTANECKi),  A.,  i,  52. 
2  :  7-Dimethjlxanthone,  action  of  zinc 
and   acetic    acid    on    (GtUrgenjanz 
and  KosTANECKi),  A.,  i,  52. 
Dimorphism  of  ice  (Barexdrecht),  A., 

ii,  417. 
Dinaphthacridone  (Mohlatj),  A.,  1,243. 
o-Dinaphthalidocitric  acid,  oxidation  of 

(G-assmann),  a.,  i,  488. 
Di-jS-naphthylamine  (Gassmann),  A.,  i, 

488. 
)8-Dinaphthylbenzylidenic    oxide 

(Merck),  A.,  i,  52. 
Dinaphthylenbutenone.       See   Diace- 

naphtbylidenone, 
)8-Dinaphthylpropylenedisulphone,   iso- 
meride  of  (Troegeb  and  Abtmann), 
A.,  i,  570. 
^-Dioxydimethylpurin    (Fischer),   A., 
i,  i3. 
chloro-  (Fischer),  A.,  i,  13. 
Dir«/cZopentadiene     and     its      nitroso- 
chloride    and     nitrosate    (Kraemae 
and  Spilker),  A.,  i,  290. 


Dipentene   from    geraniol    and   formic 
acid    (Bertram   and   Gildemeis- 
ter).  A.,  i,  382. 
from   terpineol    (Wallach),    A.,    i, 

572. 
constitution  of  (Tilden),  T.,  1014. 
liydrochloro-,      nitrosochloride,      be- 
haviour of,  towards  hydrogen  chlor- 
I  ide  (von  Baeyee),  A.,  i,  246. 

I    Diphenacyl.     See  Diphenylethylene  di- 
I        ketone. 
Diphenazone-o-hydi'oxycarboxylic  acid, 
dibromo-,    and    its     sodium    salt 
rJS"  :  By.2  :  O  =  1  :  3  :  5  :  4  ; 
N  :  OH  :  COOH   =  1:4:3] 
(MoHLAu  and  Uhlmann),  A.,  i,  166. 
Diphenols.  o-,  m-,and^-  (de  Coninck), 

A.,  i,  473. 
^Diphenoxyanilic   acid   and   its    sodium 
salt  (Jackson  and  Grindley),  A.,  i, 
155. 
Diphenoxybutyric   acid.     See    Diphen- 

oxyethylacetic  acid. 
Diplienoxydiethoxyquinone      (Jackson 

and  Grindley),  A.,  i,  155. 
Diphenoxydiethylacetic  acid  {dipJien- 
oxyhexoic  acid)  and  its  salts  (Bent- 
ley,  Haworth,  and  Perkin),  T., 
169;  P.,  1896,  36;  (Perkin),  T., 
1502. 
Diphenoxydimethoxyquinone  (Jackson 

and  Grindley),  A.,  i,  156. 
Diphenoxydiethylmalonic  acid   and  its 
salts    (Bentley,    Haworth,    and 
Perkin),  T.,  169;  P.,  1896,  36; 
(Perkin),  T.,  1501. 
action   of   heat   on    (Bentley,   Ha- 
worth, and  Perkin),  T.,  169  ;  P., 
1896,  36. 
Diphenoxyethylacetic  acid  (dipJienoxy- 
hidyric    acid),    action    of    hydrogen 
chloride  in  acetic  acid  on  (Bentley, 
Haworth,   and   Perkin),  T.,   170; 
P.,  1896,  36. 
Diphenoxyhexoic  acid.     See  Diphenoxy- 
diethylacetic acid. 
Diphenoxyquinol,    dichloro-    (JacksON 

and  Grindley),  A.,  i,  19. 
Diphenoxyquinone,  f?*bromo-  (Jackson 
and  Grindley),  A.,  i,  156. 
chloro-    (Jackson  and    Grindley), 

A.,  i,  156. 
diiihloYo-  (Jackson  and  Grindley), 
A.,  i,  19. 
Diphenyl,  magnetic  rotatory  power,  &c., 
of  ■'(Perkin),  T.,  1085,  1087,  1089, 
1153,  1196,  1230,  1242. 
o-amino-,    formyl,   acetyl,  propionyl, 
and  benzoyl  derivatives  of  (Pictet 
and  Hubert),  A.,  i,  52,  53,  483. 
^-amino-,  composition  of  (Hofmann 
Lecture),  T.,  689. 
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Diphenyl,  chloro-,   from   ;t?-clilorodiazo 
benzene  anhydride  (Bambeegeu), 
A.,  i,  290. 
(Zichloro^initrosulphoxide     (Ungee 

and  Hofmann),  A.,  i,  536. 
jp-nitro-,  from  di-^-nitrodiazobenzene 
sulphide  and  benzene  (Bamberger 
and  Kraus),  A.,  i,  219. 
2  :  4'-rfmitro-   (Kijiiltxg),  A.,  i,  236. 
4  :  4/-c?tnitro-  (Kxjhling),  A.,  i,  236. 
Diphenyl    ethylene    diketone    {diphen- 
aciil)  (Fritz),  A.,  i,  619. 
bromo-  (Fritz),  A.,  i,  152. 

the   two   isomerides  of    (Klinger 
and  LoNNEs),  A.,  i,  687. 
Diphenylacetamidine,     discovery     of 

(HoFMANN  Lecture),  T.,  704. 
Diplienylacetophenone   and  its  bromo- 

derivative  (Delacre),  A.,  i,  486. 
Diphenvlacetylene    (tolane),   action    of 
water  on  (Desgrez),  A.,  i,  2. 
dibroniide,    action    of    sodium    ben- 
zenesulphinate   on   (Otto),   A.,  i, 
242. 
Diphenylacetylglyceric  acid  (active),  ro- 
tatory power  of  the  methylic  salt  of 
(Frankland  and  MacGregor),  T., 
Ill ;  P.,  1896,  10. 
Diphenylacetylmalonic      acid,      ethylic 

salt  (Schott),  a.,  i,  700. 
Diphenylallophanic    acid,    ethylic    salt 

(HoFMANN  Lecture),  T.,  715. 
Diphenylamine,  discovery  of  (Hofmann 
Lecture),  T.,  615. 
absorption  of  picric  acid  from  aqueous 
solution  by  (Walker  and  Apple- 
yard),  T.,  1342  ;  P.,  1896,  148. 
Diphenjlamine,  o-amino-.     See  Phenyl- 
o-phenylenediamine. 
2  :  4-cZiaraino-,   and  its   diacetyl   de- 
rivative (Nietzki   and  Almenea- 
der),  a.,  i,  164. 
chlorothio-  (Ungee  and  Hofmann), 

A.,  i,  535,  536. 
<Z/chlorothio-  (Unger  and  Hofmann), 

A.,  i,  535,  536. 
/e^rachlorothio-    (Ungsb    and   HoF- 
mann),  a.,  i,  535. 
oxidation  product  of  (Ungee  and 
Hofmamn),  a.,  i,  535. 
4 : 2-nitramino-,    and    its    monacetyl 
derivative   (Nietzki   and  Almen- 
eadee),  a.,  i,  164. 
4'  :  2-nitramino-,  acetyl  derivative  of 

(Nietzki  and  Baue),  A.,  i,  165. 

nitroso-  (Radenhausen),  A.,  i,  138. 

thio-,  and  its  hydrochloride  (Ungee 

and  Hofmann),  A.,  i,  535,  536. 

Diphenylamine  dyes,  action  of  sunlight 

on  (Oglobin),  a.,  i,  649. 
Piphenylbenzamidine,      discovery      of 
(Hofmann  Lecture),  T.,  705. 


w-Diphenylbenzene,    synthesis  of,   and 

its  identity  with  twdiphenylbenzenc 

(Chattawat  and  Evans),  T.,  982  ; 

P.,  1896,  114. 

Diphenylbenzenyldiaminc.    See  Diphen- 

yjbenzamidine. 
/Sy-Diphenylbutyric    acid,    identity    of, 
with  pyroamaric  acid  (Japp  and  Lan- 
der), P.,  1896,  110. 
s-Diphenylcarbamide     (carhanilide), 
preparation    of    (Hofmann    Lec- 
ture),   T.,  649,  652  ;    (Haller), 
A.,  i,  32  ;  (Cazeneuve),  A.,  i,  528  ; 
(Cazeneuve  and  Moreau),  A.,  i, 
544;  (Hantzsch  and   Schultze), 
A.,  i,  673. 
o-cyano-  (Pinnow  and  Samann),  A., 

i,  366. 
di-ni-jiitro-    (Curtius),    A.,    i,    34  ; 
(Struve  and  Radenhausen),  A., 
i,  35. 
di-p-nitro-     (Steuve     and    Raden- 
hausen), A.,  i,  35. 
tetraniiro-    (Struve     and     Raden- 
hausen), A.,  i,  35. 
Diphenylcarbazidedicarboxylic     acid, 

ethylic  salt  of  (Rupe),  A.,  i,  429. 
Diplienylcarbinol.     See  Benzhydrol. 
Diphenylcarboxylic  acid  {phenylbenzoic 
acid),    p-amino-,   and    its    hydro- 
chloride (Kuhling),  a.,  i,  236. 
_p-nitro-   (?  4'  :  4)   (KiJHLiNG),  A.,  i, 
236. 
Diphenyldibutyrolactone     (Fittig, 
Wolff,  and  Lesser),  A,,  i,  171. 
Diphenyldiethylenediamine,     discovery 

of  (Hofmann  Lecture),  T.,  684. 
2 : 4-I)iphenyldihydroglyoxaline  (Feist 
and  Aenstein),  A,,  i,  258. 

3  :  6-Diphenyl-2  : 4-dimethyldihydro- 
pyrazine   and    salts    (Kolb),   A.,   i\ 
577. 

4  :  5-Diphenyl-l  :  2-dimethylc_yc?ohcx- 
ane    (Haeries    and    Eschenbach), 
A.,  i,  689. 

3  :  6-Diphenyl-2  :  4-diraethylpyrazino 
and  salts  (Kolb),  A.,  i,  577. 

Diphenyldimethyltetraliydro-7-pyronc 
(VoRLANDEE  and  Hobohm),  a.,  i, 
546. 
dihvomo-     (VoELANDER    and 
Hobohm),  A.,  i,  546. 

Diphenyldiphenylenedicarbamide 
(Snape),  a.,  i,  241. 

5-Dipheny  Idipheny  lene-ethane  (K  AU  f- 
mann),  a.,  i,  242;  (Klinoee  and 
LoNNEs),  A.,  i,  375. 

a**-Diphenyldiphenylene-ethane  (Klin- 
gee  and  Lonnes),  A.,  i,  691. 

Diphenyldiphenylene- ethylene  (Kaf- 
mann),  a.,  i,  242 ;  (Klinger  and 
Lonnes),  A.,  i,  692. 
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DipTienyldiplienylenepinacolin 

(Klingbe  and  Lonnes),  A.,  i,  691. 
Diplienyldiphenylenepropionic   acid 

(Klixjer  and  Lonnes),  A.,  i,  375. 
Diphenyldipbenylenesuccinic  anhydride 

(Klingee  and  Lonnes),  A.,  i,  375. 
Diphenyldisulphonedimethyl-^-plienyl. 

enediamine    (Hinsbeeg-    and    HiM- 

melschein),  a.,  i,  686. 
2  :  5-Diphenyldisulphone-^-ph.enylene- 

diamine   and   its   acetyl    derivative 

(HiNSBEEGand  Himmelschein),  a., 

i,  686. 
1  :  5-Diphenyli5odithiobiazolone 

(Busch),  a.,  i,  190. 
Diphenylene   dicyanate,  action  of   am- 
monia and  aniline  on  (Snape),  A.,  i, 

241. 
Di-o-phenylene  ketone.    See  Fluorenone. 
ip-Diphenylene    ketone   and    its    oxime 
(Keep),  A.,  i,  239. 

i^mitro-  (Keep),  A.,  i,  239. 
Diphenylene   oxide,   formation   of 

(Geaebe    and    Ullmann),    A.,   i, 
619. 

diselenide  and  its  nitric  acid  deriva- 
tive (Keafft  and  Kasckau),  A., 
i,  297. 

diselenoxide  (Keafft  and  Kaschau), 
A.,  i,  297. 

bisulphide,  preparation  of  (Keafft 
and  Lyons),  A.,  i,  297. 

disulphoxide  (Keafft  and  Lyons), 
A.,  i,  297. 
Diphenyleneazone  and  its  diacetyl  de- 
rivative (Taijbee),  a.,  i,  68(3. 
Diphenylenebisdihydroquinazoline    and 

its  hydrochloride  and  platinochloride 

(Teoegee  and  Eggeet),  A.,  i,  563. 
Diphenylenedicarbamide    (Snape),  A., 

1,  241. 
Diphenylene-o-dihydrazine  and  its  salts 

(Taijbee),  A.,  i,  686. 
Diphenylenedisulphone    (Keafft    and 

Lyons),  A.,  i,  297. 
DiphenyleneglycoUic    acid,    electrolytic 

conductivity  of  solutions  of  (Lovti^), 

A.,  ii,  413. 
Diphenylenemefchylamine  (Keep),  A.,  i, 

239. 
Diphenylenesulphone  sulphide  (Keafft 

and  Lyons),  A.,  i,  297. 
Diphenylethenyldiamine.  See  Diphenyl- 

ethenylamidine. 
Uiphenylethylene.     See  Stilbene. 
Diplienylethylenediamine,  discovery  of 
(HoFMANN  Lectuee),  T.,  685. 

bitartrates  of  (Feist  and  Aenstein), 
A.,  i,  258. 
Diphenylethylenedicarbamide    (Feist 

and  Aenstein),  A.,  i,  259. 


Diphenylethylenedithiooarbamide 

(Feist  and  Aenstein),  A.,  i,  259. 
Diphenylethylenethiocarbamide  (Feist 

and  Aenstein),  A.,  i,  259. 
Diphenylformamidine   {dipJieni/lmeth- 
enylamidiiie)   (Claisen),  A.,  i,  92 ; 
(Walthee),  a.,  i,  166. 
discovery  of   (Hofmann   Lectuee), 

T.,  684,  705. 
<Zi-w-bromo-  (Walthee),  A.,  i,  166. 
hexahvomo-  (Walthee),  A.,  i,  166. 
2  :  4-(i?'chloro-  (Wheelee  and  Bolt- 
wood),  A.,  i,  478. 
di-o-mtro-  (Walthee),  A,,  i,  166. 
di-m-n\ivo-  (Walthee),  A.,  i,  166. 
di-p-mtro-  (Walthee),  A.,  i,  166. 
Diphenylfumaric    acid,   production   of, 
fromanhydracetonebenzilcarboxylic 
acid  (Japp  and  Landee),  P.,  1896, 
109. 
production   of,   from    diphenylc^eZo- 
pentenonylacetic   acid    (Japp    and 
Mueeay),  p.,  1898,  147. 
Diphenylglycollic   acid.      See   Benzilic 

acid. 
Diphenylguanidine  {melaniline) ,  prepa- 
ration  of :    its  salts   and   halogen 
derivatives  (Hofmann  Lectuee), 
T.,  650. 
action   of    cyanogen    on    (Hofmann 

Lectuee),  T,,  651. 
dicjQ.no-   (Hofmann  Lectuee),  T., 

653. 
cZinitro-    (Hofmann    Lectuee),  T., 
651,  695. 
a«-Diphenylhydrazine  amidosulphonate 

(Paal  and  Janicke),  A.,  i,  235. 
Diphenylbydroxyacetophenone    and  its 

acetate  (Delacee),  A.,  i,  486. 
Diphenylliydroxycyc^opentanonecarb- 
oxylic  acid  (Japp  and  Landee),  P., 
1896,  109. 
Diphenylic    ethylenic   ether  (Bentley, 
Hawoeth,  and  Peekin),  T.,  165. 
hexamethyleneglycol  ether,  prepara- 
tion of  (Solonina),  a.,  i,  476. 
methylenic   ether   (Bentley,   Ha- 
woeth, and  Peekin),  T.,  166,  167. 
diselenide  (Keafft   and  Kaschau), 
A.,  i,  296. 
)8m-Diphenylimidazole  and   its    salts 

(MiNOA'ici),  A.,  i,  704. 
Diphenylindone    (Heyl    and    Meyer), 

A.,  i,  146. 
Diphenyliodinium    iodide,    preparation 
of  (Willgbeodt),  a.,  i,  676. 
periodide  (Willgeeodt),  A.,  i,  676. 
7-l)iphenylitaconic  acid    and   its    mon- 

ethyl  salt  (Stobbe),  A.,  i,  234. 
4  :  5-I)iphenyl-2-ketodihydro-l  :  3-az- 
oxole  (Sodeebaum),  A.,  i,  483. 
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Diijhenylmaleic    acid,     production    of, 
from  anhy dracetonben  zilcarboxy lie 
acid  (Japp  and  Lander),  P.,  1896, 
109. 
production   of,   from    diplienylcycZo- 
pentenonylacetic    acid    (Japp   and 
Murray),  P.,  1896,  147. 
Diphenylmetbane,  refraction  equivalent 
of  (Anderlini),  a,,  ii,  229. 
magnetic     rotatory    power,    &c.,    of 
(Perkin),   T.,   1064,   1085,    1086, 
1152,  1195,  1230,  1242. 
o-chloro-o-cyano-    (G-abriel   and 
Stelzner),  a.,  i,  507. 
Diplienylmethenylamidine.     See    Di- 

phenylformamidine. 
Diphenylmethenyl diamine.      See  Di- 

phenylformamidine. 
4  :  5-Diphenyl-2-methyl-4  :  5-diliydro- 
glyoxaline  (Feist  and  Arnstein),  A., 
1,  259. 
Diphenylnitromethane,    labile   form   of 

(Konowaloff),  a.,  i,  675. 
4  :  5-Diphenyloctane-2  :  7-dione  and  its 
diphenylhydrazone  and  dioxime 
(Harries  and  Eschenbach),  A., 
i,  305,  306. 
^ea:«bromo-  (Harries  and  Eschen- 
bach), A.,  i,  689. 

2  :  5-Diphenyloxazole    and    its    hydro- 

chloride and  methiodide  (Fischer), 
A.,  i,  262. 
nitro-  (MiNOVici),  A.,  i,  705. 

3  :  5-Diphenylwooxazole    (GtOLD- 
schmidt),  a.,  i,  189. 

Diphenyloxetone  (Fittig,  Wolff,  and 

Lesser),  A.,  i,  171. 
Diphenyloxetonecarboxylic   acid    and 

salts  (FiTTiG,  Wolff,  and  Lesser), 

A.,  i,  171. 
7-Diphenylparaconic   acid,   /3-bromo- 

(Stobbe),  a.,  i,  234. 
Diphenylct/c/Jopentane    (Japp   and 

Lander),  P.,  1896,  108. 
Diphenylct/c'Zopentenone    (Japp   and 

Lander),  P.,  1896,  108, 
Diphenylc^cZopentenonylacetic   acid 

(Japp  and  Murray),  P.,  1896,  147. 
2  :  3-Diphenylphenanthrapyrazine 

(Feist  and  Arnstein),  A.,  i,  259. 
Diphenylphenofluorindine  (Kehrmann 

and  BiJRGiN),  A.,  i,  513. 
Diphenylphenohomaziue.  See  Anhydro- 

di-o-aminobenzophenone. 

2  :  6-Diphenylpiperidine  and  its  hydro- 
chloride (Paal),  a.,  i,  389. 

3  : 6-Diphenylpyrazine-2  : 4-dicarboxylic 
acid  and  its  ethylic  salt  (KIolb),  A., 
i,  578. 

2  :  6-Diphenylpyridine  (Paal),  A., i,  389. 
1  :  2-Diphenyl-6-pyridone  (Leben),  A., 
i,  575. 


Diphenylselenone  (Keafft  and  Lyons), 

A.,  i,  304. 
Diphenylsemicarbazide,  nitroso-  (BusCH 

and  Becker),  A.,  i,  581. 
Diphenylsuccinic  acid,  a-  and  /3-ethylic 

salts  of  (Hell  and  Weinzweig),  A., 

i,  45. 
Diphenylsulphone-o-aminophenol   and 

its    salts  (Hinsberg  and   Himmel- 

schein),  a.,  i,  686. 
Diphenylsulphonediethylethylenedi- 

amine   (Hinsberg  and   Struplbb), 

A.,  i,  47. 
Diphenylsulphonedimethylethylenedi- 

amine  (Schneider),  A*.,  i,  200. 
Diphenylsulphone-ethylenediaraine 

(Hinsberg  and    Stbupler),   A.,  i, 

47;  (Schneider),  A.,  i,  200. 
Diphenylsulphone-ethylene-o-phenyl- 

enediamine    (Hinsberg  and    Stru- 

pler),  a.,  i,  47. 
Diphenylsulphonemethylene-o-phenyl- 

enediamine    (Hinsberg    and    Stru- 

pler),  a.,  i,  47. 
Diphenylsulphone-o-phenylenediamine 

(Hinsberg  and  Strupler),  A.,  i,  47. 
Diphenylsulphone-w-phenylenediamine 

(Hinsberg  and  Strupler),  A.,  i,  48. 
Diphenylsulphonetrimethylenephenyl- 

enediamine  (Hinsbeeg  and  Stru- 
pler), A.,  i,  48. 
Diphenyltetrahydropyronedicarboxylic 

acid,  ethylic  salt  (Peteenko-Keit- 

schknko  and  Stanischewsky),  A., 

i,  472. 
Diphenyltetramethyleneglycol  (Fbitz)  , 

A.,  i,  152. 
Diphenyltetrazole  (Wedezind),  A.,  i,. 

631. 
1  :  3-Diphenylwotetrazolone    and    its 

hydrochloride,  picrate,  and  platino- 

chloride  (Busch  and  Becker),  A.,  i, 

581. 
1  :  5-Diphenylthiobiazoline,     8-hydro- 
sulphide,  and  its  sodium  and  potas- 
sium salts  (Busch),  A.,  i,  190. 

3-methosulphide  (Busch),  A.,  i,  190. 

bisulphide  (Busch),  A.,  i,  190. 
*-Diphenylthiocarbamide,    action     of 
iodine    on    (Hofmann   Lectuee), 
T.,  715. 

o-cyano-  (Piknow  and  Samann),  A., 
i,  366. 

o-dicyano-   (Pinnow  and   Samann), 
A.,  i,  366. 
4  :  5-Diphenyl-2-thiodihydro-l  :  3- 

azoxole  (Sodeebaum),  A.,  i,  484. 
Diphenylthiohydantoinacetic    acid 

(Andreasch),  a.,  i,  90. 
Diphenylthiophthaluric  acid  (Dunlap), 

A.,  i,  471. 
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Diplienylthiosemicarbazide      (Wal- 
thee),    a.,    i,    543;     (Buscu    and 
Becker),  A.,  i,  581. 
Diphenjl-o-tol;\'lguanidine :    its  nitrate 

and    platinochloride    (Maeckwald), 

A.,  1,51. 
Diphenjl-p-tolylgnanidine :    its    liydro- 

chloride  and  platinochloride  (Marck- 
.     wald),  a.,  i,  30. 
o-Diphenjlurethane     (Pictet     and 

Hubert),  A.,  i,  53,  483. 
I>iphthalidyl-2'-metlijlquinoline 

(Nencki),  a.,  i,  256. 
Diplithalidyl-l :  3 : 2'-trimetliylquinoline 

(Nencki),  A.,  i,  256. 
Dipiperoualtriacetoplienone    (Kosta- 

NECKi  and  Schneider),  A.,  i,  614. 
Bipropenyl.     See  Hexinene. 
Dipropionic    acid    {lactylhydracylic 

acid),  aj8-thio-  (Loyicn),  A.,  i,  412. 
o3'-Thiodipropionic  acid  (Lovkn),  A., 

1,412,413. 
Dlpropionyl.     See  Diethyl  diketone. 
Dipropionvldurene  (Baum  and  Meyer), 

A.,  1,  228. 
Dipropionylglyceric  acid,    active,    rota- 
tory power   of   the  melliylic    salt  of 

(Frankland  and  MacGregor),  T., 

116;  P.,  1896,  10. 
4  :  4-Dipropo.\ybenzopbenone    and    its 

oxime  (Q-attermann),  A.,  i,  172. 
4  :  4-Dipropoxythiobenzophenone  (Gat- 

teemann),  a.,  1, 172. 
Dipropyl  ketone  (Born),  A,.i,  199. 

refraction  equivalent  of  (Anderlini), 
A.,  11,  229. 

magnetic  rotatory  power  and  relative 
density  of  (Perkin),T.,1063,  1172, 
1236. 

heat  of  evaporation  of    (Luginin), 
A.,  ii,  146. 
Dlwopropyl  ketone  (Born),  A.,  i,  199 ; 

(Feanke),  a.,  1,  404. 
Dlpropylamine,    partial    oxidation    of 
.    (de  Haas),  A.,  i,  122. 
Dipropylamlnechloroborine  (Michaelis 

and  Luxembourg),  A.,  i,  344. 
Dlpropylamineoxychlorophosphine 

(Michaeijs  and  Luxemboueg),  A,, 

i,  343. 
Dipropylaminetbiochlorophosphine 

(Michaelis  and  Luxembourg),  A., 

1,  343. 
Dip  ropy  lam  inoacetone    and   Its    hydro- 
chloride (Stoermer  and  Poggb), 
A.,  i,  408. 

methiodlde  (Stoeemee  and  Pogge), 
A.,  1,  408. 

oxlme,  phenylhydrazone,  and    semi- 
carbazide    of    (Stoeemer    and 
Pogge),  A.,  1,  408. 


Dipropylcyanaeetamide   (Eeeeea),   A., 

i,  529. 
Dipropylene-i|/-hydrazodicarbothiamide: 

its    hydrocliloride    and   acetyl    and 

nitroso-dei'ivatives    (Freund    and 

Heilbrun),  a.,  1,  416. 
Dii^opropylglycollic  acid.  See  Hydroxy- 

octoic  acids. 
a-Dipropylhydantoin  (Errera),  A.,    1, 

529. 
Dipropylicpropional,  chloro-  (Brociiet), 

A.,  i,  114. 
Dipropylmethane.     See  Heptane. 
Dinvopropylmethane.    See  Heptane. 
Di?*opropyloxalic  acid  (Reformatsky), 

A.,  i,  129. 
Dipropyl?'5opropylic   alcohol.     See   En- 

nylic  alcohols. 
Diwopropylsuecinanil    (Auwers    and 

Schlosser),  a.,  1,  640. 
Diisopropylsuccinanilic  acid    (Auwers 

and  Schlosser),  A.,  1,  640, 
Ditsopropylsuccmic  acid,  and   Its  elec- 
trical  conductivity    (Auwers   and 
Schlosser),  A.,  1,  039. 

action  of  bromine  on  (Auwers  and 
Schlosser),  A.,  i,  640. 
Dmopropylsuccinic  anhydride  (Auwers 

and  Schlosser),  A.,  i,  640. 
Diwopropylsuccinimide    (Auwers    and 

Schlosser),  A.,  1,  640. 
Di/5opropylsuccino-j8-naphtbil  (Auwers 

and  Schlosser),  A.,  i,  640. 
Dii*opropylsuccino-^-naplithilic        acid 

(Auwers  and  Schlosser),  A.,  i,  640. 
Dli5opropylsucciuo-j9-tolilic     acid 

(AuwKRS  and  Schlosser),  A.,  i,  640. 
Dipyre,  limitation  of  terra  (Salomon), 
A.,  ii,  434. 

from  Lombardy  (Salomon),  A.,  11, 
433. 
Dipyridine    dimethyl    octoiodide    and 
enneaiodide  (Prescott  and  Trow- 
bridge), A.,  i,  186. 

trimethylene    dibromide    (Flintee- 
mann  and  Prescott),  A.,  1,  317. 
(^-Disantonous  acid  and  its  methylic  and 

ethylic  salts  (Andreocci),  A.,  i,  183, 

184. 
^Disantonous  acid  (Andreocci),  A.,  1, 

184. 
t-Disantonous  acid    (Andreocci),    A., 

1,  184. 
Disazo-compound,    C14HJ2N4,    obtained 

from    the    product   of   the  action  of 

chloroform  and  potash  on  w-amino- 

benzoic  acid    (Elliott),   T.,    1516  ; 

P.,  1896,  171. 
Discs     of    cactus,     alkaloids     In     the 

(Heefter),  a.,  1,  268. 
Disease,     excretion     of     ammonia     in 

(Rumpf),  a.,  ii,  618. 
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Disinfectants,   estimation  of  phenol  in 
(Feesenius  and  Makin),  A.,  ii,  580. 
Dissociation,  electrolytic.     See  Electro- 
lytic dissociation. 
Dissociation  of  the  acetates  of  weak  bases 
dissolved  in  benzene  (Zoppellaei), 
A.,  ii,  515. 
of  carbon  dioxide,  effect  in  limiting 
the  combustion  of  carbonic  oxide  of 
the  (Dixon)  ,  T.,  786 ;  P.,  1896,  56. 
of   mixed  polyhalogen  salts    in  solu- 
tion (Jakowkin),  a.,  ii,  514. 
of  potassium  tribromide  in  solution 

(Jakowkin),  A.,ii,  514. 
of    potassium    triiodide    in  solution 
(Jakowkin),  A.,  ii,  514. 
Dissociation-pressure  of  palladium  hy- 
dride (Kbakau),  a.,  ii,  5. 
of  hydrated  salts.     See  Heat. 
Disthene.     See  Kyanite. 
Distillation  in  a  vacuum,  apparatus  for 
(Feeer),  a.,  ii,  557. 
in  high  vacua  (Keafft  and 
Weilandt),  A.,ii,  464. 
aa-Dithienyl,  teirachloro-  (Ebeehaed), 
A.,  i,  16. 
7*ej?achloro-  (Ebeehard),  A.,  i,  16. 
tetrachlorodihromo-  (Ebeehaed),  A., 
i,  16. 
Dithienylphenylmethane      (Tohl     and 

Nahke),  a.,  i,  690. 
Dithienyl-o-nitrophenylmethane   (Tohl 

and  Nahke),  A.,  i,  690. 
Dithienyl-m-nitrophenylmethane  (Tohl 

and  Nahke),  A.,  i,  690. 
Dithienyl-jp-nitrophenylmethane  {T6b.jl 

and  Nahke),  A.,  i,  690. 
Dithioacetylacetone.      See     Acetylacet- 

one. 
Di-o-toluidodibydroxybenzoyl-nw- 
dihydropyrazine.     See  Dihydro- 
hippurotiavindi-o-toluidide. 
o-Ditoluoyltartaric  acid,  rotatory  power 
of  the  niethylic  and  ethylic  salts  of 
(Feankland    and    Whaeton),    T., 
1312,  1589;  P.,  1896,  148. 
*n-Ditoluoyltartaric  acid,  rotatory  power 
of  the  methylic  and   ethylic  salts  of 
(Feankland    and    Whaeton),    T., 
1317  ;  P.,  1896,  148. 
jp-Ditoluoyltartaric  acid,  rotatory  power 
of  the  methylic  and  ethylic  salts  of 
(Feankland    and    Whaeton),    T., 
1314 ;  P.,  1896,  148. 
Di-^-tolyl  beuzylidenedimethyl  diketone 
(KosTANECKi  and  Rossbach),  A., 
i,  688. 
furfurylidenedimethyl  diketone 

(KosTANECKi  and  Podeajansky), 
A.,  i,  689. 
ojj-Ditolylacetamidine     (Maeckwald), 
A.,  i,  29. 


Di-o-tolylcarbamide    (Cazbneute   and 

Moeeau),  a.,  i,  544. 
Di-p-tolylcarbamide    (Cazeneuye    and 

MoREAu),  A.,  i,  544. 
Ditolylene     bisulphide    (Keafft     and 

Lyons),  A.,  i,  297. 
Di-o-tolylformamidine  {ditolylmetJienyl- 

amidine)  (Walthee),  A.,  i,  166. 
Di-j9-tolylformamidine    and  its  acetate 

(Walthee),  A.,  i,  166. 
o^-Ditolylic      sulphide      (BouEQEOis), 

A.,  i,  18. 
m^-Ditolylic     sulphide      (Boitegeois), 

A.,  i,  18. 
Diwovaleryl.      See  Di/jfobutyl  diketone. 
Divaleryltartaric  acid,  rotatory  power  of 

the   diamylic    salts    of    (Q-uye    and 

G-oudet),  a.,  ii,  458. 
Dixanthylene  (GtUEGENJANZ  and 

KOSTANECKI),  A.,  i,  52. 
Dolomite  from   Servia    (STAN0JEyi(5), 

A.,  ii,  254. 
Dolomitic  rock  from  Grraz  (Ippen),  A., 
ii,  483. 

rocks,  origin  of  (Element),  A.,   ii, 
116;  (Koninck),  a.,  ii,481. 
and  limestones  from  Canada  (Hae- 
eington),  a.,  ii,  116. 
Dolphin,    substances     present    in     the 

liver  of  the  (Deechsel),  A.,  ii,  378. 
Drimin  (Hesse),  A.,  ii,  62. 
Drimol  and  its  derivatives  (Hesse),  A., 

ii.  63. 
Drimys     granafensis,    examination     of 

the  bark  and  leaves  of  (Hesse),  A., 

ii,  62. 
Drimyssic  acid  (Hesse),  A.,  ii,  63. 
Drying    ovens,    heating    apparatus  for 

(Thiele),  a.,  ii,  91. 
Dulcitol,   boiling  point  under  reduced 

pressure  of  (Xeafft  and  Dyes),  A., 

ii,  89. 
wo-Dulcitol,  rotatory  power  of  a-,  fi-,  and 

7-modifi cations  (Taneet),  A.,  i,  334. 
Duraortierite,or  andalusite,  from  Argen- 
tina (Jannasch),  A,,  ii,  568. 
Durene,     rfiamino-    (Rijqheimee     and 

Hankel),  A.,i,  677. 
Durenecarboxylic    acid    (Mbybe),    A., 

i,  433. 
wo-Durenecarboxylic      acid     (Meybe), 

A.,  i,  433. 
Duroquinol,  preparation  of  (Rijqheimeb 
and  Hankel),  A.,  i,  677. 

dipropionate.       See    Propionic   acid, 
duroquinol  salt  of. 

diaeetate.      See    Acetic    acid,    duro- 
quinol salt  of. 
Duroquinone,     preparation     of    (RiJa- 
iiEiMER  and  Hankel),  A.,  i,  677. 

action  of  alcoholic  potash  on  (Rua- 
heimee  and  Hankel),  A.,  i,  687. 
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Dje,  yellow,  of  Afzelia  cuanzensis 

(Keistelli),  a.,  ii,  208. 
Djeing,  chemical   tbeory  of   (Walker 

and     Appleyaed),    T.,     1341  ;     P., 

1896,  148. 
Dyes,      acid     compounds     of     jellow 
(Peekin),  T.,  1440  ;  P.,  1896, 167. 

constitution  of  natural  yellow    (Pee- 
kin),  T.,  1439  ;  P.,  1896, 167. 

tests   for  red  vegetable  (Weigeet), 
A.,  i,  388. 
Dynamite,    estimation    of   glycerol   for 

(Lewkowitsch),  a.,  ii,  452. 
Dyscrasite  from  Broken   Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 


£. 


Earths,  rare,  in  monazite  sands 

(SCHliTZENBEEGEEandBoUDOUAED),     I 

A.,  ii,  475.  1 

a-Ecgonine  (Willstattee),  A.,  i,  582.    ' 
preparation  from  tropinone  cyanhy-    i 
drin  by   liydrolysis  ;   and  its  salts    ' 
(Willstattee),  A.,  i,  707.  | 

benzoyl  derivative  of  (Willstattee),    j 
A.,  i.  708.  I 

methylic  salt  of,  and  its  salts  (Will- 
stattee), A.,  i,  708. 
Edestin  (Osboene),  A.,  i,  400. 

occurrence  of,  in  barley  (Osboene), 

A.,  i,  455. 
occurrence  of,  in  cotton  seeds 

(Osboene  and  Voehees),  A.,  ii, 
210. 
occurrence  of,  in  hemp,  squash,  and 
castor    oil     bean    (Osboene    and 
Campbell),  A.,  i,  716. 
relation  of  bynedestin  to   (Osboene 
and  Campbell),  A.,  i,  714. 
Elaboration,  distinction  between 

assimilation  and  (Ceoss,  Bevan,  and 
Smith),  T.,  1605  ;  P.,  1896,  174.| 
Elaidio   acid,   behaviour  of  alkali  ealts 
of,  with  water  (KEAPFTand  Wiglow)  , 
A.,  i,  80. 
Electric  arc  for  laboratory  experiments 
at  high  temperatures  (Walkee),  A., 
ii,  462. 
Electrical  method  of  determining  tran- 

sition  points  (Baue),  A.,  ii,  146. 
Electeicity. 

Accumulator  plates,    non-sulphating 

(Waeeen),  a.,  ii,  554. 
Accumulators,  testing  the  suitability 
of ,  for  special  purposes  (Schoop), 
A.,  ii,  461. 
Conductivity,  determination  of  electro- 
lytic (Maltby),  a.,  ii,  144. 
of  solutions,  influence  of  pressure 
on  (Tammann),  a.,  ii,  6. 


Electeicity. 

Conductivity  of  solutions  containing 

two  electrolytes  having  a  common 

ion  (McIntosh),  A.,  ii,  555. 
of  dilute  solutions,   theory  of  the 

(Beketoff),  a.,  ii,  348. 
of    salts,      dilution     law     of    the 

(Sakueai),  T.,   1661  j  p.,  1896, 

182. 
of    salt   solutions,    connection    be- 
tween concentration  and  (van't 

Hoff),   a.,  ii,    145;    (Stoech), 

A.,  ii,  288;  (Kohleausch),  A., 

ii,  295. 
of  solutions  in  mixtures  of  alcohol 

and  water  (Schall),  A.,  ii,  463. 
of    solutions   of   various    salts    in 

acetone    (Laszczynski),    A.,    ii, 

555. 
of  solutions  of  salts  and  acids   in 

formic      acid       (Zanninovich- 

Tessaein),  a.,  ii,  352. 
of  salts  dissolved  in  glycerol  (Cat- 

taneo),  a.,  ii,  231. 
of    salts    and    acids    dissolved    in 

methylic  alcohol  (Caeeaea),  A,, 

ii,  511. 
of     solutions     of    amidosulphonic 

acid  and  of  sodium  amidosulph- 

onate     (Sakueai),     T.,     1656; 

P.,  1896,  181. 
of   aqueous    solutions   of  ammonia 

(Konowaloff),  a.,  ii,  351. 
of  caesium  chlorate  (Baue),  A.,  ii, 

144. 
of    ethereal    solutions     of    hydro- 
chloric  acid    (Maltby),  A.,   ii, 

144. 
of  potassium  chlorate  (Baue),  A., 

ii,  144. 
of  aqueous  solutions  of  potassium 

chloride  (Maltbv),  A.,  ii,  144. 
of  potassium  chloride  solutions  at 

0°  (Wood),  A.,  ii,  236 
of  rubidium  chlorate  {Baue),  A., 

ii,  144. 
of    solutions   of   the   salts   of    the 

polythionic     acids     (Heetlein), 

A.,  ii,  353. 
of   aqueous    solutions   of    yttrium 

sulphate  (Jones),  A.,  ii,  462. 
of   solutions  of  optical   isomerides 

(Walden),  a.,  ii,  553. 
of  aqueous   solutions  of  acetylene 

(Jones  and  Allen),  A.,  ii,  462. 
of    amidotetrazotic    acid    and    its 

sodium  salt  (Baue),  A,,  ii,  2  44. 
of  sodium  azotetrazolc  (Baue),  A,, 

ii,  144. 
of  benzenesulphinic  acid  (Lovi^n), 

A.,  ii,  413. 
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Electricity. 

Conductivity  of    benzenesulphoneas- 

paragine  (Lovkn),  A.,  ii,  413. 
of  benzenesulplionegljcocine    (Lo- 

V^n),  a.,  ii,  413. 
of  \|/-cumenesulplioneglycocine 

(LoYiiN),  A.,  ii,  413. 
of    )8-d.ibi'omomethunesulplionepro- 

pionic  acid  (Lovkn),  A.,  ii,  413. 
of  /Ci-dichloromethanesulphonepro- 

pionic  acid  (Lov^:n),  A.,  ii,  413. 
of  diphenyleneglycollic   acid    (Lo- 

v^n),  a.,  ii,  413. 
of  formanilide    (Ewan),    T.,    96; 

P.,  1896,  8. 
of  selenodiacetic  acid  (Lot en),  A., 

ii,  413. 
of  tetrazole  (Ba¥e),  A.,  ii,  144. 
of  sodium  tliioformanilide  (Ewan), 

T.,  97;  P.,  1896,  8. 
of       )8-thiophenecarboxylic        acid 

(Loven),  a.,  ii,  413. 
of  p-toluenesulphinic  acid  (Loy]en), 

A.,  ii,  413. 
of   o-toluenesulphoneglycocine 

(Lov^n),  a.,  ii,  413. 
of  ^-toluenesulpboneglycocine 

(LoyjSn),  a.,  ii,  413. 
of    ethereal   solutions    of  trichlor- 
acetic acid  (Maltby),  A.,  ii,  144. 
of     1:3:  4-xylenesulplionealanine 

(Loykn),  a.,  ii,  413. 
of      1:3:  4-xylenesulphoneglyco- 

cine  (Loven),  A.,  ii,  413. 
Convection  currents   in    the   electro- 
lysis of   water  with  small  E.M.F., 
cause  of   (RiCHAEZ  and  Lonnes), 
A.,  ii,  586. 
Currents,  measurement  of  small  (Her- 

roun),  a.,  ii,  7. 
Dielectric    constant,    dependence    on 

temperature  and  pressure  of   the 

(Ratz),  a.,  ii,  288. 
relationship  of  the  valency  of  gases 

to  their  (Lang),  A.,  ii,  144. 
of     mixtures    of      organic    liquids 

(Linebargee),  a.,  ii,  509. 
Discharge  phenomena  in  gases  (Leh- 

mann),  a.,  ii,  143. 
in  rarefied  metallic  vapours   (Wie- 

demann  and  Schmidt),   A.,   ii, 

34S. 
Electrocapillary  phenomena  between 
mercury  and  dilute  sulphuric  acid 
(Gouy),  a.,  ii,  143. 
Electrodes,  absorption  of   acids   and 

alkalis    from    solution  by  plati- 
nised (Kellner),  a.,  ii,  232. 
of  lead,  silver,  thallium,  and  man- 
ganese peroxides   (Tower),  A., 

ii,  142. 


Electricity. 

Electromotive  force  and  partition  equi- 
librium (Bucherer),  a.,  ii,  586. 

of  cells  containing  solutions  in  equi- 
librium of  partition  (Luther), 
A.,  ii,  461. 

of  silver  salts,  temperature  co- 
efficient of  (Lov^n),  A.,  ii,  635. 

produced  by  the  action  of  liglit 
on  silver  sulphide  (Rigollot), 
A.,  ii,  3. 
Energy  necessary  for  the  electrolysis 
of  cadmium  sulphate  (Jaon), 
A.,  ii,  230,  231. 

for  the  electrolysis  of  copper 
nitrate  (Jahn),  A.,  ii,  230,  231. 

for  the  electrolysis  of  copper  sulph- 
ate (Jahn),  A.,  ii,  230,  231. 

for  the  electrolysis  of  zinc  sulphate 
(Jahn),  A.,  ii,  230,  231. 
Galvanic  cell :  carbon  |  chromic  acid, 
zinc  I  caustic    soda    (Morisot), 
A.,  ii,  4. 

Clark's  (Skinner),  A.,  ii,  3. 

calculation  of  the  E.M.F.  of 
(Meyer),  A.,  ii,  143. 

containing  a  peroxide  electrode 
(Tower),  A.,  ii,  142. 

tin  I  chromic  chloride    (Skinnbe), 
A.,  ii,  3. 
Parasite  electrodes    (Delyalez),  A., 

ii,  407. 
Peltier  effect  between  metals  and  elec- 
trolytes (Jahn),  A.,  ii,  230,  231. 
Polarisation,      galvanic,      thermody- 
namics of  (Le  Blanc),  A.,  ii,  4. 

in  the  electrolysis  of  cadmium 
sulphate  (Jahn),  A.,  ii,  230,  231. 

in  the  electrolysis  of  copper 
nitrate  (Jahn),  A.,  ii,  230,  231. 

in  the  electrolysis  of  copper  sulph- 
ate (Jahn),  A.,  ii,  230,  231. 

in  the  electrolysis  of  lead  nitrate 
(Jahn),  A.,  ii,  230,  231. 

in  the  electrolysis  of  silver  nitrate 
(Jahn),  A.,  ii,  230,  231. 

in  the  electrolysis  of  zinc  sulphate 
(Jahn),  A.,*ii,  230,  231. 

of  a  galvanic  cell,  measurement  of 
the  (Streintz),  A.,  ii,  460. 
Potential   difference   between  liquids 
and  gases  (Kbnbick),  A.,  ii,  460. 

between  metals  and  electrolytes 
(Meyer),A.,  ii,  143. 

between  dilute  solutions  (Tower), 
A.,  ii,  586. 

between  different  electrodes  and 
solutions  of  polythionates  (Heet- 
lein),  a.,  ii,  353. 

between  nitric  acid  and  platinum 
(Ihle),  a.,  ii,  460. 
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Electricity  : 

Pyroelectric  properties  of  cw-Tr-cam- 
plianic  acid   (Pope),   T.,  973;  P., 
1896,  116. 
Resistance  of  electrolytes.     See  Con- 
ductivity, 
of  a  galvanic  cell,  measurement  of 

tlie  (Steeintz),  a.,  ii,  460. 

of    bismuth   at   low   temperatures 

(Dewae,  and  Fleming),  A.,  ii,  5. 

of    palladium   hydride    (Keakau), 

A.,  ii,  5. 

Spark  length  in  various  gases  (Collie 

and  Ramsay),  A.,  ii,  634. 
Specific     inductive      capacity.        See 

Dielectric  constant. 
Thermoelectromotive  force  of  metals 
and  alloys  (Dewae  and  Fleming), 
A.,  ii,  4. 
Thermo-elements    of    amalgams   and 
electrolytes    (Hagenbach),   A.,  ii, 
513. 
Electro-dissolution,  value  of,  in  purify- 
ing metals  (Wareen),  A.,  ii,  249. 
Electrolysis    of    fused    zinc    chloride 
(LoRENz),  A.,  ii,  586. 
Helmholtz's    discoveries    in    (Fitz- 
gerald), T.,  900;  P.,  1896,  25. 
of    solutions     of     salts     in     acetone 

(Laszczynski),  a.,  ii,  556.  i 

of    hydrochloric  acid    (Oettel),  A,,    i 
ii,  555.  j 

apparatus    for    the    (Hioley    and 
Howaed),  a.,  ii,  557  ;  (Pickel), 
A.,  ii,  557. 
of  silver  nitrate  (5ulc),  A.,  ii,  521; 
(Mulder  and  Heeinga),    A.,   ii, 
561. 
of  sodium   sulphides    (Durkee),   A., 

ii,  559. 
of  sulphuric  acid  (Elbs  and  Schon- 

here),  a.,  ii,  519. 
of  water  (Sokoloff),  A.,  ii,  510. 
for   quantitative    analysis    (Heiden- 
reich),  a.,  ii,  545. 
apparatus  for  (Uroger),  A.,  ii,  272. 
Electrolytic  apparatus   (Tommasi),  A., 

ii,  511. 
Electrolytic-dissociation,     theory     of 
(Fitzgerald),  T.,  906 ;  P.,  1896, 
25. 
influence  of,  on  molecular  refraction 
(Le  Blanc  and  Roiiland),  A.,  ii, 
345. 
measured   by  means   of  the    electro- 
motive    force    of     galvanic     cells 
(Tower),  A,,  ii,  142. 
determination  of,  by  colorimetric  ob- 
servations (Donnan),  a.,  ii,  405. 
in    alcoholic    solution    (Jones   and 

Allen),  A.,  ii,  467. 
of  acids  (Koetright),  A.,  ii,  463. 


Electrolytic-dissociation    of  salts    and 
acids  dissolved  in  formic  acid  (Zan- 
ninoyich-Tessarin),  a.,  ii,  352. 
of   salts    dissolved    in    methylic    and 
ethylic  alcohols  (Woelfer),  A.,  ii, 
237. 
of  cobalt   chloride   at  different  tem- 
peratures (Salyadori),  a.,  ii,  512, 
of  copper  chloride  at  different  tem- 
peratures (Salyadori),  A.,  ii,  512, 
of   manganese   chloride    at    different 
temperatures  (Salvadori),  A.,  ii, 
512. 
of     mercuric    chloride    in    alcoholic 

solution  (Salyadori),  A.,  ii,  512. 
of   nickel   chloride   at   different  tem- 
peratures (Salyadori),  A.,  ii,  512. 
of  potassium  chloride  solutions  at  0° 
'     (Wood),  A.,  ii,  236. 
of  v;ater  when  pure  and  mixed  with 
alcohol  (Lowenherz),  A,,  ii,  587. 
Electrolytic  formation  of  hypochlorites 

and  chlorates  (Oettel),  A.,  ii,  517. 

Electrolytic    preparation    of    beryllium 

(Borciiers),  a.,  ii,  520. 

of  lithium  (Borciiers),  A.,  ii,  520. 

Element,  new,  of  the  samarium  group 

(Demar^ay),  a.,  ii,  475. 
Elements,  boiling  point  and  genesis  of 
the  (Blanshard),  A.,  ii,  233. 
specific   volume   and   genesis   of    the 

(Blanshard),  A.,  ii,  152. 
eutropic  series  of  (Ortloff),  A.,  ii, 

355. 
supposed   group  of  inactive    (Thom- 
sen),  A.,  li,  16. 
Eliasite,  spectrum  of  gas  from    (Lock- 

Yer),  a.,  ii,  597. 

Ellagic   acid,    occurrence    of,    in   Qiier- 

hracho      Colorado       (Peukin      and 

Bunnell),  T..  1307;  P.,  1896,  158. 

Emerald?  artificial?    (Rebuffat),   A., 

ii,  313. 
Emerald.     See  Beryl. 
Emery  from  Naxos  (Tschermak),  A.,ii, 

253. 
Emetine  and  its  salts,   preparation   of 
(Paul  and  Cownley),  A.,  i,  192. 
action  of  heat  on  (Paul  and  Cown- 
ley), A.,  i,  395. 
estimation      of,      in      ipecacuanha 
(CRirrs),  A.,  ii,  284, 
Emodin,  detection  of  (Formanek),  A., 

ii,  401. 
Emulsin,    solubility    of,    in    alcohol 
(Dastre),  a.,  i,  398. 
action  of,  on  salicin  (Tammann),  A., 

ii,  244. 
from  fungi,  hydrolysing  property  of 
(Bourquelot  and  HrcEissEY),  A., 
i,  195. 
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Enamel      for      iron,      composition     of    1 
(Emmeeling),  a.,  ii,  523.  j 

Enamel     of     teeth,      composition     of 

(Tomes),  A.,  ii,  315. 
Eninvertase  (Bau),  A.,  i,  453. 
Enninylic  Alcohol  : 

Diallylwopropylic     alcoliol     and    the 
action  of  hydrogen  bromide  on  it 
(Obeereit),  a.,  i,  666. 
Ennoic   acid    {nonoic    acid,   pelargonic 

acid)  (Spieckeemann),  A.,  i,  410. 

Ekntlic   Alcohol    {nonylic  alcohol)  : 

Dipropylwopropylic  alcohol,  dihvorao-, 

and  action  of  alcohol  and  zinc  dust 

on  (Obeeeeit),  A.,  i,  666. 

Ennylamine    {nonylamine)   (Beheend), 

A.,  i,  410. 
Enzyme  from  yeaet,  a  new  (Bau),  A., 

i,  453. 
Enzymes,  velocity  of  clianges  produced 
by  (Tammann),  A.,  ii,  243. 
hydrolysis  by  certain    (Fischee  and 

Lindnee),  a.,  i,  195. 
digestion  of  cellulose  by  (G-exjss),  A., 

ii,  669. 
influence    of,    in    the    formation    of 
indigo    (van  Lookeeex   and  tan 
DEE  Veen),  A.,  ii,  207. 
Eosin.     See  Fluorescein,  tetrabromo-. 
Epidote,  composition  and   optical  pro- 
perties of  (FoEBEs),  A.,  ii,  371. 
from  Colorado  (Eakins),  A.,  ii,  89. 
from    the   Harz    (Lxjdeckb),   A.,    ii, 

312. 
from   Huntington,    Mass,    (Foebes), 

A.,  ii,  371. 
from  the   Tyrol  (Weinschenk),  A., 
ii,  569. 
Epidote    and     zoisite     group     (Wein- 

schenk),  a.,  ii,  568. 
Epi guanine  (Keijgee),  A.,  i,  62. 
Equilibrium    between    alkylammonium 
cyanates     and     the    corresponding 
carbamides  (VValkee  and  Apple- 
yaed),  T.,  193 ;  P.,  1896,  12. 
between    diphenylaniine,   picric  acid, 
and  Avater  (Walkee   and   Apple- 
YAUd),  T.,  1342  ;  P.,  1896,  148. 
between  picric  acid  dissol-ved  in  water 
and  absorbed  by  silk  (Walkee  and 
Appleyaed),  T.,  1339;  P.,  1896, 
147. 
chemical,  between  hexac]ilor-a-keto-;3- 
and  7-pentene    (Ivijstee),    A.,    ii, 
158.. 
of  solutions  in  liquid  and  solid  sub- 
stances   (van   Bemmelen),   a.,  ii, 
155. 
in   ammoniacal   solutions   of    magne- 
sium salts  (Lovkn),  a.,  ii,  413. 
in     the     system     HgO — SO3 — HoO 
(Hoitsema),  a.,  ii,  15. 


Equilibrium  in  the  systems  formed  from 
the  salt  NalN'O;,  and  NH4CI  (  Meyer - 
hoffee),  a.,  ii,  414. 
Equilibrium  of  partition  and    electro- 
motive force  (Bucheber),  A.,  ii, 
586. 
electrical  behaviour  of  solutions  in 

(Luthee),  a.,  ii,  461. 
of  bromine  between  salt  solutions 
and     carbon    tetrachloride,    &c. 
(Jakowkin),  a.,  ii,  514. 
of    iodine    between    two    solvents 

(Jakowkin),  A.,  ii,  295. 
of  iodine  bet  v/een  salt  solutions  and 
carbon    tetrachloride,  &c.   (Jak- 
owkin), A.,  ii,  514. 
Erbium    oxide,    colloidal     solution    of 

(Delafontaine),  a.,  ii,  562. 
Erythritol-diacetone    (Speiee),    A.,    i, 

77. 
Erythrodextrin.     See  under  Dextrin. 
Eserine    {'physostigmerin),  detection  of 

(Foemanek),  a.,  ii,  401, 
Essential  oils.     See  Oils. 
Essonite  from  Canaan,   Conn.  (Kobbs), 

A.,  ii,  34. 
Ethane    and    nitrous    oxide,    critical 
phenomena    of    mixtures    of 
(Ktjenen),  a.,  ii,  10. 
nitro-,  heat  of  evaporation  of  (Beck- 
MANN,  FucHS,  and  Geenhaedt), 
A.,  ii,  237. 
behaviour  of,    towards    phenylhy- 
drazine       (Waltheb),      A.,     i, 
542. 
sodium    salt,    action    of    benzoic 
chloride  on  (Xef  and  Jones), 
A.,  i,  460. 
action   of  ethylic  chloroformate 
on    (Nef   and  Jones),  A.,  i, 
460. 
Ethanetetracarboxylic  acid,  ethylic   salt 
(Peekin  and  Thoepe),  T.,  1485  ; 
(Bischoff),  a.,  i,  130,  468,  528, 
601. 
ethylic  salts,  action  of  ethylic  chloro- 
malonate    and    bromomalonate   On 
(Bischoff),  A.,  i,  601. 
methylic  salt  (Bischoff),  A.,  i,  468, 
527. 
action  of  bromine  on  and  action  of 
sodium  methoxide  and  iodine  on 
(Bischoff),  A.,  i,  468. 
Ethanetricarboxylic  acid,  ethylic    salt, 
velocity  of  hydrolysis  (Hjelt),  A., 
i,  600. 
sodio-,  ethylic  salt,  action  of  ethylic 
chloromalonate  and  bromomal- 
onate  on    (Bischoff),  A.,  i, 
601. 
action  of  methylic  bromomalonat .' 
on  (Bischoff),  A.,  i,  600. 


872 


INDEX   OF   SUBJECTS. 


Ethenylamidoxime,    cyano-,  and   its 

acetyl    and    benzoyl    derivatives 

(Schmidtmank),  a.,  i,  458. 
Ethenyl-o-aminothiophenol  amyl- 

iodide,    colouring   matter   obtained 

from  (HoFMANN  Lectukb),  T.,  714. 
Ethenyl     derivative     obtained    from 

acetyl    derivative    of    2  :  4'-diamino- 

diphenylamine  (Nietzki  and  Baue), 

A.,  i,  165. 
Ethereal  salts  in  the  oil  from  capsicum 
seeds  (von  Bitto),  A.,  ii,  209. 

effect  of  mineral   acids   in   the   pre- 
paration of  (FiscHEE  and  Speier), 
A.,  i,  201,  202. 
Etherification  (Meyeb),  A.,  i,  170,  228, 
547;    (Shukoff),    A.,   i,    229; 
(GToldschmidt),    a.,    i,    229; 
(Wegscheidee),  a.,  i,  94,  229, 

indirect  (Tafel),  A.,  ii,  470. 

in  presence  of  hydrochloric  acid 
(Petersen),  A.,  ii,  638. 

efficiency  of  hydrogen  chloride  in 
promoting,  the  probable  explana- 
tion of  (Colson),  a.,  i,  282. 

facility  of  (BbIjul),  A.,  i,  178. 
Ethers.     See  :— 

Amylic  phenylic  ether. 

Anethoil. 

Anisoil. 

Apiole  and  i*o-Apiole. 

Apione. 

Azophenylic  ether. 

Benzhydrol  ether. 

Benzimidoethyl  ether. 

Benzimidometliyl  ether. 

Benzoylmethylresorcinol     metliyl 
ether. 

Benzyl  methyl  oxide. 

Benzylaminophenetoil. 

Benzylideneanhydroglycogallol     di- 
ethyl ether. 

Benzylidene  diethyl  ether. 

i8-Benzyloxy  propylene. 

Bisethylbenzoylcarbinol. 

Carvacrylic  amylic  ether. 

Cholesterylic  ether. 

i|/-Cumenol  bromide,  dibromo-,  ethyl 
ether  of  its  ammonia  compound. 

Diamyloxyquinol. 

Diamyloxyquinone. 

Diamyloxyquinonediamylhemi- 
acetal. 

Dibenzyloxyquinone. 

Diduroquinone,  methylic,  ethylic,  and 
pro py lie  ethers. 

Diethoxyacetophenone. 

2  :  4-Diethoxybenzylideneacetophe- 
none. 

Diethoxybenzylidenetriacetophenone. 

Diethoxyphenylaialonamide. 

Diethoxyphenyloxamide. 


Ethers.     See : — 
Diethoxyquinol. 
Diethoxyquinone. 
Diethoxy-1  :  3  :  4-xylenol. 
Dihydroxytetramethylstilbene,    ethyl 

ether. 
j9-Dimethoxybenzene    (dimethyl- 

quinol). 
2  :  4-Dimethoxybenzaldehyde. 
Dimethoxypheiiylmalonamide. 
Dimethoxyphenyloxamide. 
Dimethoxyquinol. 
Dimethoxyquinone. 
Dimethoxy-1  :  3  :  4-xylenol, 
Dimethylapionol. 
Dimethylapionolcarboxylic  acid. 
DimethylhomoiDyrocatechol. 
Dimethylquinol      (^-dimethoxyben- 
,       zene). 
Dimethylresorcinol. 
Diphenoxyquinone. 
Diphenylic  ethylenic  ether. 
Diphenylic       hexamethyleneglycol 

ether. 
Dipheny  lie  metylenic  ether. 
Ethoxyanethoil. 
Ethoxybenzylideneacetone. 
Ethoxybenzylideneacetophenone 

(phenyl  ethoxystyril  ketone). 
Ethoxybromanethoil. 
Ethoxynaphthalenes.     See  o-  and  j8- 

Naphthylic  ethylic  oxides. 
*-7-Ethoxybutylphenylthiocarb- 

amide. 
Etlioxy-\//-cumenol. 
ju-EthoxypentliiazoHne. 
2-Ethoxy-5-phenyl-3  :  4-dithiobiazo- 

lone, 
)8-Ethoxypropylene, 
1' :  3'-EtlioxypropylA.soquinoline, 
Ethoxyquinolines. 
Ethoxystyrene. 
w-Ethoxy-1  :  3  :  4-xylenol. 
Ethylwoeugenol. 
Ethylic  ether. 
Gentisin. 
Guaiacol. 

Hydrazophenylic  ether. 
Hydroxy-»//-cumenol  ether. 
Hydroxy  dimethoxy  coumarincarb- 

oxylic  acid. 
Hydroxyethoxymethylquinolinc. 
jtJ-Hydroxyphenylic  ether. 
Methoxybromcthoxypvopylbenzcne. 
)8-Methoxynaphthalene. 
Methoxyphenylcrotonic  acid. 
w-Methoxy-l  :  3  :  4-xylenol. 
Methylenedioxybenzene. 
Methylic  o)8-dibromallylic  ether. 
Methylic  methylacetylenic  ether. 
6-Naphthylic  benzoylmethylic  ether. 
a-  and  8-JNaphthylic  ethylic  oxides. 
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Ethers.     See  :— 

iS-Naphthylic  metliylic  oxide. 

Ph  enetyldihy  drophenotriazine . 

Phene  ty  Itetrahy  droqu  inazolines . 

o-Phenoxybutyric  acid. 

Phenoxyethylic  ethylic  ether. 

Phenylbenzoin  ethylic  ether. 

Phenylic  allylic  ether. 

Phenylic  t'so-butylic  ether. 

Phenylic  /3-chlorethylic  ether. 

Phenylic  ether. 

Phenylic  ^S-ethoxy ethylic  ether. 

Phenylic  ethylic  ether. 

Phenylic  methylic  ether. 

Phenylic  octylic  ether. 

Phenylic  propylic  ether. 

Phenylic  wo-propylic  ether. 

Quercetin  methyl  ethers. 

Eesacetophenone,  ethyl  ethers. 

Resorcinol  diethyl  ether. 

Tetramethylapionol. 

Tetraphenoxyquinol. 

Tetraphenoxyquinone. 

Tetrethoxytetraphenylethane. 

Tetrethoxytetraphenylethylene. 

Thyraylic  amylic  ether. 

o-Tolylformimidoethylic  ether. 

p-Tolylic  allylic  ether. 

0-,  m-,  p-,  Tolylic  amylic  ethers. 

0-,  m-,  jo-,  Tolylic  methylic  ethers. 

Trimethoxycoumarin. 

Trimethoxycoumarincarboxylic  acid. 

Trimethylapionolic  acid. 

Trimethylpyrogallol. 

Veratrole. 

Yeratrylamine. 
IDtherthiorufic  acid  (EjUMEELiNa),  A., 

i,  127. 
Ethoxyacetic  acid,  copper  and  sodium 

salts,  electrolysis   of  (Walkee),  T., 

1278,  1279. 
/3-Ethoxyanethoil  (Hell  and  Hollen- 

beeg)',  a.,  i,  354. 
Ethoxybenzenyl  oxime,  ethylenic  ether 

(WEENEBand  Gemeseus),  A.,  i,  432. 
2-Ethoxybenzylideneacetone,    5-bromo- 

(KosTANECKi  and  Schneidee),  a.,  i, 

614. 
Ethoxybenzylideneacetophenone.       See 

Phenyl  ethoxystyryl  ketone. 
4'  :  I'-Ethoxybenzylphthalazine  (Beom- 

beeg),  a.,  i,  579. 
)8-Ethoxybromanethoil  (Hell  and  Hol- 

lenbeeg),  a.,  i,  354. 
)8-Ethoxybutylamine :    its  picrate    and 
other  salts  (Bookman),  A.,  i,  199. 

phenvlthiocarbamide  of  (Bookman), 
A.,''i,  199. 
7-Ethoxybutylamine  (Bookman),  A.,  i, 
200. 

preparation  of  (Luchmann),    A.,    i, 
545. 


i8-Ethoxycinnamic  acid  and  its  ethylic 

salt  (Claisen),  a.,  i,  464. 
Ethoxycrotonic  acid  and  its  ethylic  salt 

(Claisen),  A.,  i,  463. 
Ethoxy-i/^-cumenol,    dibromo-,   and    its 
benzoate  (Auwees  and  Maewedel), 
A.,  i,  150. 
Ethoxydimethyldiphenylamine,  amido-. 
See  Ethoxytolyltolylenediamines  and 
Tolylethoxytolylenediamines. 
Ethoxyfumaric  acid,  ethylic  salt  (Mi- 
chael and  BucHEu),  A.,  i,  85. 
from  ethylic  acetylenedicarboxylate 
(Michael  and  Buchee),  A.,  i, 
599. 
conversion     into     oxalacetic     acid 
(Michael  and  Btjchee),  A.,  i, 
599. 
Ethoxyglutaconic  acid   and   its  ethylic 

salt  (Claisen),  A.,  i,  464. 
Ethoxymaleic   acid,   action    of    hydro- 
chloric    acid    on    (Michael    and 
Buchee),  A.,  i,  599. 
ethylic     salt     of      (Michael     and 
Bfcher),  a.,  i,  85. 
from  ethylic  acetylenedicarboxylate 
(Michael  and  Buchee),  A.,  i, 
599. 
Ethoxymaleic  anhydride  (Michael  and 
Buchee),  A.,  i,  599. 

from  ethoxyfumaric  acid  (Michael 
and  Buchee),  A.,  i,  599. 
Ethoxymethyldiphenylauiines,     amido-. 
See     Ethoxyphenyltolylenediamines, 
Ethoxytolylphenylenediamines, 
Phenylethoxytolylenediamines,      and 
Tolylethoxyphenylenediamines. 
Ethoxymethyleneacetoacetic  acid, 

ethylic  salt  (Claisen),  A.,  i,  463. 
Ethoxymethyleneauiline  (Claisen),  A., 

i,92. 
/i-Ethoxypenthiazoline,  7-bromo-  (Dix- 
on), f.,  31 ;  P.,  1895,  217. 
Ethoxyphenyl-5-chloro-;»-tolylamine  : 
its  nitrosamine   (Jacobsen,  DiisTER- 
BEHN,  Klein,  and  Schkolnik),  A.,  i, 
25. 
2-Ethoxy-5-phenyl-3  :  4-dithiobiazolone 

(Busch),  a.,  i,  705. 
^-Ethoxyphenyl-w-ethoxyplienylenedi- 
amine  and  its  hydrochloride  and  thio- 
carbamide  (Jacobsen  and  Meyee), 
A.,  i,  27. 
wi-Ethoxyphenylhydrazine,  2:4:  Q-tri- 
nitro-,  acetylbenzylidene,  o-hydroxy- 
benzylidene,     ^-hydroxybenzylidene, 
and  ciunamylidene  derivatives  (PUE- 
GOTTi),  A.,  i,  363. 
^-Ethoxyphenylmalonamic  acid  and  its 
ethylic  salt   (Castellaneta),  A.,  i, 
368. 
jp-Ethoxyphenyloxamic     acid     and    its 
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ethylic   salt    (Castellaneta),  A.,  i, 
368. 

j9-Ethoxyphenyloxamide  (Wengh  of- 
fer), A.,  i,  360. 

j8-Ethoxy-j8-phenylpropionic      acid, 
o-iodo-  (Eelenmeyer),  A.,  i,  302. 

^-Ethoxyphenylsuccinamic  acid  and  its 
sodium  salt  (Piutti),  A.,  i,  224. 

j[?-Ethoxyphenylsuccinimide     (Piutti), 
A.,  i,  223. 
compound  of,  witli  potassium  iodide 
and  iodine  (Piutti),  A.,  i,  364. 

jo-Ethoxyphenyl-o-tolylamine :  its  nitros- 
amine  (Jacobsex,  Dijsterbehn, 
Klein,  and  Schkolnik),  A.,  i,  25. 

(2)-j3-Etlioxyphenyl-l  :  2  :  5-tolylene- 
diamine  :  its  hydrochloride  and  tylace 
derivatives  (Jacob3EN,  Dijsterbehn, 
Klein,  and  Schxolnik),  A.,  i,  25. 

(5)-p-Ethoxyphenyl-l  :  2  :  5-tolylenedi- 
amine  :  its  hydrochloride,  diazoiodide, 
acetyl,  benzylidene,  and  hydroxy- 
benzylidene  derivatives  (Jacobsen, 
Dijsterbehn,  Klein,  and  Schkol- 
nik),  a.,  i,  24. 

p  -  Ethoxy phenyl  -1:3:4-  tolylenedi- 
amine  :  its  azimide  and  stilbazonium 
base  (Jacobsen,  Dijsterbehn, 
Klein,  and  Schkolnik),  A.,  i,  25. 

)8-Ethoxypropylene  (Claisen),  A.,  i, 
464. 

1'  :  3'-Ethoxypropylwo(iuinoline  and  its 
salts  (Albahary),  A.,  i,  699. 

1-Ethoxyquinoline,  methiodide  and  me- 
thochioride  of  (Claus  and  Nohl), 
A.,  i,  698. 

3-Ethoxyquinoline  and  its  nitre-  and 
amino-  derivatives  (Gbimaux),  A.,  i, 
255. 

Ethoxy-j8-resorcylic  acid  and   its   salts 
(Gregor),  a.,  i,  171. 
ethylic  salt  of  (Gregor),  A.,  i,  616. 

Ethoxystyrene  (Claisen),  A.,  i,  464. 

Ethoxysuccinic  acid,  rotatory  power  of 
the  ethylic  salt  of  (Walden),  A.,  ii, 
136. 

4-Ethoxy-»n-tolyl-j!J-phenylenediamine 
and  its  acetyl  derivative  (Jacobsen, 
Eertsch,  Marsden,    and    Schkol- 
nik), A.,  i,  24. 

4-Ethoxy-o-tolyl-j5-phenylenediamine  : 
its  acetyl   derivatives   and   thiocarb- 
amide  (Jacobsen,   Eertsch,  Mars- 
den, and  Schkolnik),  A.,  i,  z4. 

(2)-7?-Ethoxy-o-tolyl-l  :  2  :  5-tolylenedi- 
amine  :  its  sulphate  and  acetyl  de- 
rivatives (Jacobsen,  Keber,  Hen- 
rich,  and  ScHWARz),  A.,  i,  26. 

(5)-/>-Ethoxy-o-tolyl-l  :  2  :  5-tolylene- 
diamine :  its  acetyl  derivative  and 
thiocarbamide  (Jacobsen,  Keber, 
IIenrich,  and  Schwaez),  A.,  i,  27. 


o-Ethoxy-w-tolyl-1    :    2    :   5-tolylenedi- 
amine  (Jacobsen,  Keber,  Henrich, 
and  Schwaez),  A.,  i,  26. 
^-Ethoxy-?»-tolyl-l    :  2    :   5-tolylenedi- 
I        amine  :   its    monacetyl  and  diformyl 
I        derivatives  and  tliiocarbamide  (Jacob- 
j        SEN,  Keber,  Henrich,  and  Sch  warz)  . 
A.,  i,  20. 
w-Ethoxy-1  :  3   :  4-xylenol,      /Hbrom- 
(AuwERSand  Campenhausen),  A.,  i, 
424. 
Ethyl  a-hydroxypropyl  ketone,  density 

of  (Anderlini),  a.,  i,  203. 
Ethyl  i^opropyl  ketone  (GrLtJCKSMANN), 

A.,  i,  333. 

Ethylacetoacetic  acid,  ethylic  salt,  rate 

of  formation  of  (Bisciiofe),  A.,  i,  85. 

Eihylacetonedicarboxylic     acid,     hydr- 

azone      of       (Petrenko  -  Krit- 

schenko    and   Epheussi),   A.,  i, 

I  135. 

1        ethylic  salt,  hydrazoneof  (Petrenko- 
j  Kritschenko  and  Ephrussi),  A., 

'  i,  135. 

Ethylallylacetic  acid.     See  under  Hexe- 
noic  acid. 
'    Ethylallylmalonic  acid,  ethylic  salt,  rate 
I        of  hydrolysis   of  and  preparation  of 
(IIjelt),  a.,  i,  598. 
Ethylamine,    discovery    of   (Hofmann 
Lecture),  T.,  656. 
preparation  of,  from  aldehyde -ammo- 
nia and  nascent  hydrogen  (Jean), 
A.,  i,  77,  78. 
action  of  nitrous  acid  on  (Hofmann 

Lecture),  T.,  698. 
action  of  sulphur  dichloride  on  (Leng- 
feld  and  jjtieglitz).  A.,  i.  79. 
5-Ethylamino-l-ethyltetrazole  (Thiele 

and  Ingle),  A.,  i,  109. 
a-Ethylaminopropionic   acid,  action   of 
carbamide  on  (Duvillier),  A.,  i,  89. 
Ethylanemonin.     See  Anemonin. 
Ethylanhydrodibenzilacetoacetic       acid 
and  its  potassium,  silver,  and  barium 
salts  (Japp  and  Lander),  T.,  739  ; 
P.,  1895,  146. 
ethyHc  salt  of  (Japp  and  Lander), 

T.,  738  ;  P.,  1895,  146. 
reduction  of  (Japp  and  Lander),  T., 
743  ;  P.,  1895,  146. 
Ethylaniline  (Hofmann  Lecture),  T., 
598. 
discovery   of   (Hofmann  Lectuee), 

T.,660. 
map:netic     rotatory    power,    &c.,     of 

(Perktn),  T.,  1099,  1208,  1244. 
o-nitro-     (Meldola      and     Streat- 
feild),  p.,  1896,  51. 
Ethylbenzamide  (Blachbr),  A.,  i,  33., 
Ethylbenzoylpropionic     acid    (Muhe) 
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Etliylbenzene,  mn^jxetic  rotatory  j)ower, 
&c.,  of  (Peekin),  T.,  1079, 1082, 1083, 
1094,  1096,  1192,  1241. 
Ethylbenzliydroximic     acid,     ethylenic 
ether  (Werner  and  Gtemeseus),  A., 
i,  432. 
Ethyl  -  o  .  benzoicsulphinide,         brom- 
(EcKEKROTH  and  Koerppen),  A.,  i, 
439. 
Ethylcarbamide,    nitro-,   and    its    salts 
(TniELE  and  Lachmann),  A.,  i,  207. 
a-Ethylcarboxyglutaric     acid,     ethylic 
salt  (AiJWERS  and  Titherley),  A.,  i, 
642. 
Ethylchlorimidocarbonic      acid.        See 

Imidocarbonic  acid,  ethylcliloro-. 
Etliylcresols.     See  Metbylethylphenols. 
Ethylcusparine  (Beckurts),  A.,  i,  66. 
Etbylcymene.       See     l-Methylethyl-4- 

t^opropylbenzene. 
Ethyldesmotroposantonin(ANDEEOCCi), 

A.,  i,  182. 
EthyK^odesmotroposantonin      (Andre- 

occi).  A.,  i,  182. 
Etbyldesmotroposantonous  acid  and  its 
ethylic  salt  (Andreocci),  A.,  i,  185. 
Ethylene,  temperature  of  the  flame  of 
(Lewes),  A.,  ii,  141. 
decomposition  of,  by  heat  (Lewes), 

A.,  i,  113. 
oxidation  of,  by  palladinised.  copper 

oxide  (Campbell),  A.,  ii,  171. 
explosive      mixtures      of      air      and 

(Clowes),  P.,  1895,  201. 
estimation   of,   in   gaseous    mixtures 

(Feitsche),  a.,  ii,  678. 
separation    of,    from    butylene 
(Fritsche),  a.,  ii,  678. 
Ethylene,  i^Wbrom-    (Haworth    and 
Perkin),T.,  177. 
tetraiod-  (Meyer  and  Pemsel),  A., 
i,  517. 
Ethylenediamine  (Hoemann  Lecture), 
T.,  684. 
mercurochloride  of  (Schneider),  A., 

i,  201. 
alkyl    derivatives  of    (Schneider), 
A.,  i,  200. 
Ethylenedi-o-benzoicsulphinide,    pre- 
paration of  (EcKENROTH  and  KOEEP. 
pen),  a.,  i,  439. 
Ethylenedihydroxylamine,   hydrochlor- 
ide (Werner  and  Gemeseus),  A.,  i, 
432. 
Ethylenediurethane    (Curtius),   A.,   i, 

25. 
Ethylenetetracarboxylic   acid,    dipotas- 
sium  dihydrogen  salt  (Bischoef), 
A.,  i,  469. 
ethylic  salt  (Bischoff),  A.,  i,  468. 
methylic     salt    (Bischoff),    A.,    i, 
527. 


Ethylenethiouramil    (Fischer),  A.,  i, 

142. 
Ethylenic     o-benzazoimide,    m-nitro- 

(Kratz),  A.,  i,  365. 
Ethylenic  dibromide,  heat  of  evapora- 
tion of  (Beckmann,  Fuchs,  and 
Bernhardt),  A.,  ii,  237. 
action  of   potassium  carbonate  on 
(Haworth    and    Perkin),  T., 
175  ;  P.,  1896,  37. 
action    of    sodium    phenoxide    on 
(Bentley,  Haworth,  and  Per- 
kin), T.,  165. 
dichloride,  magnetic  rotatory  power 
and  relative   density  of    (Per- 
kin), T.,  1063,  1173,  1237. 
melting  point  of  (v.  Schneider), 

A.,  ii,  290. 
heat  of  evaporation  of  (Beckmann, 
Fuchs,  and  Gernhardt),  A.,  ii, 
237. 
chlorobromide,  melting  point  of  (v. 
Schneider),  A.,  ii,  290. 
action    of    sodium    phenoxide   on 
(Bentley,  Haworth,  and  Per- 
kin), T.,  165. 
chloriodide,    melting    point    of    (v. 
Schneider),  A.,  ii,  290. 
Ethylethauetricarboxylic     acid.       See 

Pentanetricai'boxylic  acid. 
Ethylz^oformanilide,    preparation    of 
(Wheeler   and  Boltwood),  A.,  i, 
478. 
Ethylfumaric     acid,     ethyliq     salt 

(Michael),  A.,  i,  597. 
Sthylgly collie   acid   (Curtius),  A.,  i, 

338. 
a-Ethylglutaric  acid  and  its  anhydride 
(AuwERS    and    Titherley),    A.,  u 
642. 
a-Ethylglutaranil     and     anilic     acid 

(AuwERS  and  Titherley),  A.,i,642, 

o-Ethylglutaro-  )8-naphthil  and  iS-naph- 

thilic  acids  (Auwers    and  Tithee- 

ley),  a.,  i,  643. 

a-Ethylglutaro-jt?-tolil  and  ju-tolilic  acids 

(Auwers  and  Titherley),  A.,  i, 

642. 

Ethylhydrazine  (Thiele  and  Mbyeb), 

A.,  i,  407. 
Ethylic   alcohol,  synthesis  of    (Cabo),. 
A.,  i,  331. 
production  of,   from  cellulose    and 

wood  (Simonsen),  a.,  i,  331. 
action  of  light  on  (Richardson  and 
Fortey),  T.,  1351  ;  P.,  1896,  164. 
heat  of  evaporation  of  (Beckmann, 
Fuchs,   and   Gernhardt),  A.,  ii, 
237;    (Marshall  and  Eamsat), 
A.,  ii,  349. 
boiling  points  of  solutions  of  salts  in 
I  (Woelfer),  a.,  ii,  237. 
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Ethylic  alcohol,  freezing  points  of  dilute 

solutions  of  (Jones),  A.,  ii,  155 ; 

(Abegg),  a.,  ii,  588. 
critical  data  of  (Batelli),  A.,ii,  150. 
vapour,  connection  between  pressure; 

Temperature,  and  volume  of    (Ba- 
telli), A.,  ii,  150. 
vapour  pressures  of  (Batelli),  A.,  ii, 

150. 
action   of,   on   tlie  embryonic    heart 

(Pickering),  A.,  ii,  46. 
amount  of ,  in  the  blood  during  alco- 
holic poisoning  (GtKkhant),  A.,  ii, 

664. 
solubility  and  activity  of  ferments  in 

(Dastee),  a.,  i,  398. 
action     of     hydrogen    chloride    on 

(Cain),  P.,  1896,  12. 
sodium  derivative,  molecular  weight 

of  (Beckmann  and  Schliebs),  A., 

i,  124. 
estimation  of,  in  wine  by  an  optical 

method  (Riegler),  A.,  ii,  224. 
estimation   of    fusel   oil   in    (Glase- 

NAPP),  A.,  ii,  277. 
See  also  Beer ;  Spirits  ;   Wine, 
Ethylic  bromide,  heat  of  evaporation  of 
(Beckmann,    Fuchs,    and    Gern- 
habdt),  a.,  ii,  237. 
Ethylic    ether,    action    of    light    on 

(Richardson   and   Fortey),   T., 

1352  ;  P.,  1896,  165. 
heat  of  evaporation  of  (Beckmann, 

Fuchs,  and   Bernhardt),  A.,  ii, 

237. 
phenomena   observed  at  the   critical 

temperature  of  (Zambiasi),  A.,  ii, 

234. 
containing      dissolved      substances, 

diminished   solubility  in   water   of 

(TOLLOCZKO),  A.,  ii,  637. 
action  of,  on  nerve  (Waller),  A.,  ii, 

52. 
Ethylic  ether,  dichlor-,  action  of  amido- 

thiazole  on  (Hantzsch  and  Wild), 

A.,  i,  285. 
Ethylic  iodide,  preparation  of  (Okloff), 

A.,  i,  635. 
magnetic  rotatory  power  and  relative 

density  of  (Perkin),  T.,  1063, 1173, 

1237. 
heat  of  evaporation  of  (Beckmann, 

FtrcHS,  and   Gernhardt),  A.,  ii, 

237. 
velocity  of  the  reaction  of,  with  silver 

nitrate  in  alcoholic  solution  (Chimi- 

NELLo),  A.,  ii,  354. 
Ethylic    nitrosoferrocyanide     (Hof- 

mann),  a.,  i,  269. 
Ethylidene-o-aminobenzoic    acid    (NiE- 

MENT0W8KI   and   Ouzechowski), 

A.,  i,  187. 


Ethylidene-o-aminobenzoic     acid,     /rt- 
chloro-      (Niementowski     and 
Orzeciiowski),  a.,  i,  187. 
Ethylidenebisacetonedicarboxylic    acid, 
ethylic   salt  of  (Knoevenagel),  A., 
i,  212. 
Ethylidenephenylhydrazine.    See  Acet- 

aldehydephenylhydrazone. 
EthylideneeycZopropane    (Gustavson)  , 
A.,  i,  669. 
)8-iodo-    (exo-)    (Gustavson),   A.,  i, 
669. 
Ethylidenepropionic  acid,  sodium  salt, 
action    of    sodium    hydroxide    on 
(Speter),  a.,  i,  128. 
Ethylidenetrimethylene.      See    Ethyli- 

denet'^cZopropane. 
Ethylidenic    iodide,    action    of    moist 
'      metallic  oxides  on   (Caro),   A.,  i, 
331. 
action  of  water  on  (Caro),  A.,  i,  331. 
action   of  potash  on   (Caro),  A.,  i, 
331. 
Ethylimidocarbonic  acid,  ethylic  salt  of 

(NEF),A.,i,73. 
Ethvlimidochlorocarbonic   acid,  ethvlic 

salt  of  (Nef),  a.,  i,  73. 
Ethylimidochloroformyl  cyanide  (Nef), 

Ethylimidocyanocarbonic  acid,   ethylic 

salt  of  (Nef),  A.,  i,  73. 
Ethylimine,    thio-     (Lengfield     and 

Stieglitz),  a.,  i,  79. 
Ethylketole  (Wolff),  A.,  i,  87. 
bromo-  (Wolff),  A.,  i,  87. 
phenvlhydrazone      and     osazone     of 
(Wolff),  A.,  i,  87. 
Ethyllactylcarbamide.        See     Methjl- 

ethylhydantoin. 
Ethj'lmalonic  acid,  ethylic  salt,  rate  of 
formation  of  (Bischoff),  A.,  i, 
85. 
hydrolysis  of  (Hjelt),  A.,  i,  205. 
action   of     ethylenic    bromide     on 
(Bischoff),  A.,  i,  129. 
sodio-,  ethylic  salt,  action  of  ethylic 
a-bromobutyrate      on      (Bis- 
choff), A.,'^i,  467. 
action  of  ethylic  o-bromisobuty- 
rate    on     (Bischoff),   A.,   i, 
467. 
action     of    etliylic    chloro-    and 
bromomalonates       on       (Bis- 
choff), A.,  i,  528. 
action    of     ethylic    a-bromopro- 
piocate  on  (Bischoff),  A.,  i, 
467. 
action  of  ethylic  a-bromisovaler- 

ate  on  (Bischoff),  A.,  i,  467. 
action   of  ethylic  )8-iodopropion- 
ate  on  (Auwers  and  Tither- 
ley),  a.,  i,  642. 
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Ethylmauveine,     discovery    of     (HoF- 

MAK'N  Lectueb),  T.,  61'8. 
Ethylmesitylene.      See  1  :  3  :  5  :  2-Tri- 

methylethylbenzene. 
o-Ethylmethylbenzoylpropionic  acid 

(Muhe),  i..,  i,  232. 
Ethylnitramine,    action   of   )8-naphthol 

and    aluminium     on     (Thiele     and 

Meyer),  A.,  i,  407. 
Ethylnitrolic    acid,    action    of    ethylic 

chloroformate  on   (Nef  and  Jones), 

A.,  i,  460,  461. 
Ethyloxamide  and  tlie  biuret  reaction 

(Schiff),  a.,  i,  632. 
Ethylphenanthridine      and      ita      salts 

(PiCTET    and  Hubert),    A.,  i,    53, 

483. 
Ethylphenonaplithazone  and  its  sulph- 
ate (Kehrmann  and  Fuhner),  A.,  i, 

511. 
Ethyl-o-phenylenediamine,       condensa- 
tion of,  with  hydroxynaphthaquinone 

and   dihydroxyquinoue    (Kehrmann 

and  FiJHNER),  A.,  i,  511. 
Ethylphthalimide  (Blachee),  A.,  i,  33. 
Etbylcj/cZopropane,  iodo-  (Gfstavson), 

A.,  i,  669. 
Ethylpropiohydantoin.       See     Methyl- 

ethylhydantoin. 
Ethylpropyb;.?obutylammonium     chlor- 
ide, optically  active  (Hofmann  Lec- 
ture), T.,  671. 
EthylwopropyKsobutylphosphine       and 

its  methiodide  (Hofmann  Lecture), 

T.,  682. 
JEthylpropyl-;|/-nitrole.       See     Pentane, 

)8-nitro-)8-nitroso-. 
Ethylsafranol  (Jaubert),  A.,  i,  325. 
Etbylsaligenylcamphor,  crystallography 

of  (Minguin),  a.,  i,  694. 
<^.Ethylsantonous   acid   and  its  ethylic 

salt  (Andreocci),  A.,  i,  183. 
^-Ethylsantonous  acid  and  its  ethylic  salt 

(Andreocci),  A.,  i,  184, 
Ethylsantonous  acid,  racemic  (Andee- 

occi),  a.,  i,  185. 
Ethylsuccinic      acid,      ethylic      salt 

(Michael),  A.,  i,  597. 
Ethylsuccinimide.       See     Succinethyl- 

imide. 
Ethylsulphonic  acid,  methylamides  of, 

action  of  nitric    acid  on  (Feanchi- 

mont),  a.,  i,  602. 
j8-Ethyltaurine  (Bookman),  A.,  i,  200. 
)3-Ethylthiazoline       ^ -hydros  ulphide 

(Bookman),  A.,  i,  200. 
Ethvltbienyltriphenylmethane 

(Weisse),  a.,  i,  565. 
Ethylthiocarbimide,   melting    point    of 
(v.  Schneidee),  a.,  ii,  290. 

action     of     hydrogen     sulphide     on 

(Ponzio),  a.,  i,  636. 
YOL.  LXX. 


Ethyl-a-tliiocarbonic     acid,     potassium 

salt  of  (Doran),  T.,  341. 
Ethyltoluene.      See      Methylethylben- 

zene. 
Ethyltriethylphosphonium        bromide, 
brom-,  preparation  of  (Hofmann 
Lecture),  T.,  678. 
action  of   trimetbylamine  and  tri- 
ethylamine  on  (HoFMAifN  Lec- 
ture), T.,  679. 
Etbyltrimethylene.       See     Ethylcj/cZo- 

propane. 

Ethylvalerolactone.     See  Heptolactone. 

Eucalyptus      oil,     hydrocarbon     from 

(Wallach  and  Herbig),  A.,  i,  101. 

'Euchresta    Horsjieldii,    occurrence    of 

cytisine  in  (Plugo-e),  A,,  ii,  61. 
Eudiometer,  compensatory  (voN  Than), 

A.,  ii,  621. 
Eugenol,  synthesis  and  constitution  of 
(MoDitEAu),  A.,  i,  215. 
magnetic    rotatory    power,    &c.,     of 

(Perkin),  T.,  1127,  1142,  1247. 
thio-  (Voswinkel),  A.,  i,  378, 
^so-Eugenol,  magnetic  rotatory  poweir 
&c.,  of  (Perkin),  T.,  1127,  1147, 
1247, 
ethyl     ether    dibromide,    action     of 
sodium    ethoxide  on    (Hell   and 
Portmann),  a.,  i,  357. 
methyl  and  ethyl   ether  dibromides, 
ketones  from  (Hell),  A,,  i,  ]69. 
Eugenolacetic  acid  and  its  salts   (Gass- 

mann),  a.,  i,  424. 
?50-Eugenolacetic     acid     (GtASSMANn), 

A.,  i,  424. 
Euppitonic  acid.     See  Hexamethoxyros- 

olic  acid. 
Eurhodines,     nomenclature    of     (Jau- 
bert), A,,  i,  326, 
Eurotiopsis    Q-ayoni,   fermentation    of 

maltose  by  (Laborde),  A.,  ii,  322. 
Eutropic  series  of  elements  (Ortloff), 

A.,  ii,  355. 
Euxanthone,     disodium,     dipotassium, 
calcium,  and  barium  derivatives  of 
(Mann  and  Tollens),  A.,  i,  449. 
non-formation  of  acid  compounds  of 
(Perkin),  T.,  1440 ;  P.,  1896, 167. 
Euxenite  (?)  from  Lake  Ladoga  (Eed- 
mann),  a.,  ii,  570. 
from    Norway    (Erdmann),    A.,   ii, 
570. 
Evansite  from  Tasmania  (Smith),  A., 

ii,  34. 
Excelsin,    the    proteid    of    Brazil    nut 
(Osborne    and    Campbell),    A.,  i, 
716, 
Expansion  of  solutions.     See  Heat. 
Explosion      of      endothermic      gases 
(Maquenne),  a.,  ii,  87. 
of  mixtures  of  cyanogen,  oxygen,  and 
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nitrogen,      rate      of      (Dixon, 
SxRAXfiE,  and  GtEAHam),  T.,  761 ; 
P.,  1896,  53. 
Explosion   wave   in    chlorine  peroxide, 
rate  of  the  (Dixon  and  Haekeb),  T., 
791 ;  p.,  1896,  57. 
Explosive   mixtures  of   eases   with   air 

(Clowes),  P.,  1895,  201. 
Extraction  apparatus  (v.  Run),  A.,  ii, 
17. 
for  liquids  (Kuebatoff),  A.,  ii,  355. 


F. 


"  Factis  "  (caoutchouc  substitute) ,  brown 

compound   of,   with   sulphur    (Hen- 

EiQUEs),  A.,  i,  204. 

Feeces,  excretion  of  calcium  salts  in  th« 

(Rey),  a.,  ii,  489. 

koprostcrol  from  (Bondzynski),  A., 

ii,  329. 
sources  of  xanthine  bases  in  (Wein- 

traud),  a.,  ii,  490. 
urobilin  from  human   (Q-aeeod  and 
Hopkins),  A.,  i,  712. 
Fahlore.      See  Tetrahedrite    and  Ten- 

nantite. 
Fat  formation,    influence  of    proteids, 
fat,  starch,  and  cellulose  on  (Leh- 
mann),  a.,  ii,  262. 
absorption  of,  from  alimentary  canal 

(Levin),  A.,  ii,  376. 
influence  of,  on  metabolism  (WiCKE 

and  Weiske),  A.,  ii,  535. 
relation    of,    to    the    liver     (NoiiL- 

Paton),  a.,  ii,  316. 
conversion  of,   into  glycogen  in  the 
silkworm  (Couveeue),  A.,  ii,  317. 
composition   of,    from   milk   of    dif- 
ferent animals  (Solbeeg),  A.,  ii, 
378. 
human,  composition  of  (Mitchell), 

A.,  ii,  570. 
deer,  examination  of  (Beckuets  and 
Oelze),  a.,  ii,  81. 
Fats,  sulphur  additive  compounds  of, 
and  their  compounds  with  sulphur 
chloride  (Altschul),  A.,  i,  127. 
developmentof  rancidity  in  (Spaeth), 

A.,  i,  664. 
colour    tests    for     (Lewkowitsch), 

A.,  ii,  398. 
examination  of,  by  the  refractometer 
(Beckuets  and  Heiler),  A.,ii,  81. 
iodine  numbers  of  (Schweitzee  and 

Lungwitz),  a.,  ii,  398. 
Reichert-Meissl   numbers  of    (Hen- 

EiQFEs),  A.,  ii,  281. 
saponification  in  the  cold,  numbers, 
&e.  (Henbiques),  A.,  ii,  281. 


Fats,    estimation   of,    in   milk    (Wel- 
lee).  A.,  ii,  228;   (Longi),  A.,  ii, 
228. 
in  pasteurised  milk,  estimation  of,  by 
creamometers      (Cazeneuve      and 
Haddon),  a.,  ii,  130. 
estimation  of,  in  cheese  (Henzold), 
A.,  ii,  680;  (Stutzer),  A.,  ii,  684. 
solid,    estimation  of,    in  mixtures  of 
fats  and  oils  (Waenweig-ht),  A.,  ii, 
550. 
animal,    estimation    of   solid    fat    in 
mixtures  of  (Wainweight),  A.,ii, 
550. 
vegetable,  estimation  of  solid  fat  in 
mixtures  of  (Wain weight),  A.,ii. 
550. 
Fats.     See  also  Butter  ;  Cacao  butter  ; 

Lard  ;  Milk  ;  Wool-grease. 
Fatty  compounds,  unsaturated,  action  of 

sulphur  on  (Altschul),  A.,  i,  126. 
Fayalite     from     Massachusetts    (Pen- 
field  and  FoEBES),  A.,  ii,  373. 
"Feather  ore"   (Laspeyees  and  Kai» 

see),  a.,  ii,  660. 
Felspar   from   mica-syenite   in    Saxony 
(Hendeeson),  a.,  ii,  533. 
from   Lyttelton,    N.Z.    (Maeshall), 

A.,  ii,  193. 
See  also  Albite ;    Anorthite  ;    Labra- 
dorite  ;      Microcline  ;     Oligoclase; 
Orthoclase. 
Felspar  group  (Glinka),  A.,  ii,  568. 
Felspars  (albite-anorthite),  isomorphism 
of  (Wallerant),  a.,  ii,  189. 
from  the  nephelite-syenite  of   Grreen- 

land  (Ussing),  A.,  ii,  372. 
of   igneous    rocks   (Fouquk),   A.,  ii^ 
532. 
Fenchone    from    oil    of    anise    (Bou- 

chardat  and  Tardy),  A.,  i,  449. 
Fennel   oil,    hydrocarbon   from    (Wal- 

LAcn  and  Herbig),  A.,  i,  101. 
Fergusonite  from  Norway  (Erdmann), 

A.,  ii,  570. 

Ferment,  oxidising,  of  Boletus  cyanes- 

f'ew.s(BouEQUELOTand  Beeteand),^ 

A.,  ii.  383. 

of  cellulose  (Omeltanski),  A.,  ii,  203. 

diastatic,    in     sugar-beet    (GtONNEE- 

mann),  a.,  ii,  381. 
diastatic,  non-conversion  of,  into  gly- 
colytic (Nasse  and  Feamm),  A.,  i, 
398. 
soluble,  in    organs   after  death   (Bi- 

ONDi),  A.,  ii,  616. 
sugar-forming,  in  blood-serum 
(Bouequelot  and  Eley),  A.,  ii, 
119. 
Fermentation,  influence  of  aeration  and 
temperature      on     (Rietsch     and 
Heiselin),  a.,  ii,  53. 
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reniientation    bj    yeast,    influence    of 
oxygen  and  hydrogen  on  (Rapp), 
A.,  ii,  668. 
use  of  tliymol  and  toluene  to  prevent 
(FiscHEK    and    Lindner),    A.,  i, 
196. 
of   Asphodelus   ramosus   and    Scilla 
maritima    (Riviere     and     Bail- 
hache),  a.,  ii,  203. 
of  furfuroids  byyeast  (Cross,  BEVA.N, 
and  Smith), 'T.,  816;    P.,   1896, 
96. 
of  furfuroids  from    barley  straw  by 
veast  (Cross,  Bevan,  and  Smith), 
T.,  1607 ;  P.,  1896,  174. 
of  musts   with  elliptical   and   apicu- 
lated  yeasts  (Rietsch  and  Heise- 
lin),  a.,  ii,  53. 
of  wine,  use  of  pure  cultivated  yeast 

in  (MiJLLER),  A.,  ii,  201. 
of  sugars  by  Friedlander's  pneumo- 

coecus  (Grimbert),  A.,  ii,  322. 
of   cane  sugar  with  different  yeasts 

(Hiepe),  a.,  ii,  320. 
of    maltose    by  Eurotiopsis    Oayoni 

(Laborbe),  a.,  ii,  322. 
of     polysaccharides      (Fischer    and 

Lindner),  A.,  i,  195, 
of    urea,    products    found    in  (Ade- 

ney),  a.,  ii,  326. 
of     uric    acid    by    micro-organisms 
(Gkrard),  A.,'ii,  668. 
Fermentation,  alcoholic,  heat  developed 
by  (Bouffard),  A.,  ii,  12. 
action    of     Aspergillus     niger    on 
(Bourquelot    and  H^rissey), 
A.,  ii,  321. 
and  lactic,  of  maltose  (BorEQUE- 
lot),  a.,  i.  111. 
Fermentation,  lactic,  action  of  metallic 

salts  on  (Chassevant),  A.,  ii,  122. 
Fermentation,  mannitol,  in  Sicilian  wines 

(Basile),  a.,  ii,  121. 
Fermentative   changes  in  natural   and 
polluted  waters  (Adeney),  A.,  ii,  823. 
Ferments,  action  of  unorganised  (Tam- 
mann),  a.,  ii,  243. 
solubility  and  activity  of,  in  alcohol 
(Dastre),  a.,  i,  398. 
Ferments.     See  also  Cytase  ;  Diastase  ; 
Enzymes  ;  Fibrin  ferment ;  Graulther- 
ase ;  Lactase ;  Oxydases ;  Tyrosinase ; 
Yeast. 
Ferratin,  absorption  of,  in  the  aliment- 
ary canal  (Tirmann),  A.,  ii,  487. 
Ferric.     See  under  Iron. 
Ferrophenyl      mercaptide,      linitroso-, 
preparation    of    (Hofman       and 
Wiede),  A.,  i,  291. 
Ferrous.     See  under  Iron. 
Fertilisers.     See  Manures,  under  Agri- 
cultural chemistry  (Appendix). 


Ferula,    sagapen  from  a  Persian  (Ho- 

henadel),  a,,  i,  58. 
Fever,  presence  of  albumose  in  urine 
durihg  (Krehl  and  Matthes),  A., 
ii,  667. 
Fibrin,  vegetable,  constitution  of  (Fleu- 

rent),  a.,  i,  112. 
Fibrin-ferment,   nature   of    (Pekelha- 

ring),  a.,  ii,  488. 
Fibrolite  from  Bohemia  (Katzee),  A., 

ii,  188. 
Filter,  convenient  form  of  hot  (Krei- 

der),  a.,  ii,  161. 
Filtration  at  high  temperatures,  appa- 
ratus    for     (Postoeeff),     A.,    ii, 
516. 
of  crystalloids  from   colloids   (Mar- 
tin), A.,  ii,  665. 
Fiorite   from  Tuscany  (Damour),  A., 

ii,  109. 
Fire-clays,   estimation   of   sodium   and 
potassium    in     (Cameron),    A.,    ii, 
392. 
Firedamp,     argon     and     nitrogen     in 

(Schloesing),  a.,  ii,  655. 
Fisetin,  identity  of,  with  colouring  mat- 
ter of  Querhracho  Colorado  (Pee- 
e:in  and  G-unnell),  T.,  1306 ;  P., 
1896,  158. 
relation  of,  to  luteolin  (Heezig),  A., 

i,  494. 
acetyl    and    benzoyl    derivatives     of 
(Perkin  and  Gunnell),  T.,  1305  ; 
P.,  1896,  158. 
Fish  oils,  analysis  of  (Vedeodi),  A.,  ii, 

81. 
Flames  (Eder),  A.,  ii,  287. 

structure   of   hydrocarbon   (Lewes), 
T.,  235;  p.,  1896,  2;  (Smithells), 
P.,  1896,  3. 
of  hydrocarbons,  cause  of  the  lumino- 
sity of  (Lewes),  A.,  ii,  141;  (Smith- 
ells),  P.,  1896,  3. 
acetylene  theory  of  the  luminosity  of 
hydrocarbon  (Lewes),  T.,  226  ;  P., 
1896,  1;   (Smithells),  p.,  1896, 
3. 
temperature  of  certain  (Lewes),  T.,, 
228  ;  P.,  1896,  2  ;  (Hartley),  T.,. 
842-844;     P.,   1896,    98;     (Har- 
couRT,  Thorpe,  Rijckee,  Smith- 
ells), P.,  1896,  3-5. 
of  the  Bunsen  burner  (Bohn),  A.,  ii, 

140. 
of  cyanogen  and  carbonic  oxide  under- 
going explosive  combustion,  dura- 
tion of  the  (Dixon,  Steange,  and 
Geaham),    T.,    763  ;     P.,    1896, 
54. 
Flask,  measuring  (Biltz),  A.,  ii,  671. 
Flavopurpurin,  discovery  of  (Hofmann 
Lecture),  T.,  633.* 
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Flavopurpurin,     hydroxylation     of 

(Wacker),  A.,   1,  694. 
Flesh  formation,  influence  of  proteids, 
fat,  starch,  and   cellulose  on    (Leh- 
mann),  a.,  ii,  262. 
Flesh,  mineral  constituents  of  (Katz), 

A.,  ii,  377. 
Flint  and  steel,  temperature  of  sparks 

from  (Chesneau),  A.,  ii,  407. 
Fluoflavine  and  its  hydrochloride  (HiNS- 
BERG  and  Pollak),  A.,  i,  394. 
chloro-  (HiNSBERa  and  Pollak),  A., 
i,  394. 
Fluorene,  action  of  chlorine  or  bromine 
on  (Gkaebe  and  von  Mantz),  A., 
i,  442. 
oxidation     of     (Hodcj^kinson),     P., 
1896,  110. 
Fluorenone  {diphenylene  ketone)  (Stae- 
del),  a.,  i,  374. 
and  its  oxime  (Kerp),  A.,  i,  238. 
phenylhydrazone  of  (G^oldschmiedt 
and  Schranzhofer),  A.,  i,  174. 
Fluorenone,    §-dihromo-,     phenylhydr- 
azone     of      (G-OLDSCHMIEDT       and 

Schranzhofer),  a.,  i,  174. 
^-f^j'bromo-,  and  its  phenylhydrazone 
(Q-OLDSCHMiEDT     and    Schranz- 
hofer), A.,  i,  174. 
chloro-,     and     its     phenylhydrazone 
(G-OLDSCHMiEDT    and     Schranz- 
hofer), A.,  i,  174. 
fi-dic\\\oTO-,  and  its  phenylhydrazone 
(Goldschmiedt    and     Schranz- 
hofer), A.,  i,  174. 
nitro-,    phenylhydrazone    of    (GoLD- 
schmiedt    and    Schranzhofer), 
A.,  i,  174. 
ix-dinxtro-,  phenylhydrazone  of  (Gold- 
schmiedt   and     Schranzhofer), 
A.,  i,  174. 
0-rfmitro-,  and  its   phenylhydrazone 
(Goldschmiedt    and     Schranz- 
hofer), A.,  i,  174. 
Fluorescein,    ethylic     ether,    quinoidal 
monacetyl    derivative   of  (Herzig 
and  Meyer),  A.,  i,  237. 
tetrahvomo-,   (eo-nn),  composition   of 
(Hofmann  Lecture),  T.,  626. 
detection    of,   in    wines    (Belab), 
A.,  ii,  630. 
«ZZo-Fluorescein    (Pawlewski),   A.,   i, 

50. 
3-Fluoresceincarboxylic    acid    (Graebe 

and  Leonhardt),  A.,  i,  437. 
3-Fluoresceincarboxylic  anhydride  and 
its   acetyl    derivative    (Geaebb    and 
Leonhardt),  A.,  i,  438. 
6-Fluoresceincarboxylic    acid    (Gbaebe 

and  Leonhardt),  A.,  i,  437. 
Fluoresceinsulphone.       See    Sulphone- 
fluorescein. 


Fluorine  :  — 

Hydrogen  fluoride,  gaseous,  action  of, 
on  salts  of  elements  of  the  fifth 
group  (Smith  and  Meyer),  A., 
ii,  164. 

estimation     of,     volumetrically 
(Stahl),  a.,  ii,  621. 

effect  of,  on  algse  (VVyplel),  A.,  ii, 
266. 
Fluorine,  detection  of,  in  beer  (Brand), 

A.,    ii,    447  ;     (Hefelmann     and 

Mann),  A.,  ii,  497. 
detection  of,  in  wine  (Niviere  and 

Hubert),  A.,  ii,  497. 
estimation   of,   in    silicates    (Keich), 

A.,  ii,  531, 
Fluoro-derivatives.     See : — 
^    Benzene. 

Benzoic  acid. 
Food,  mineral,  of  lower  fungi  (Mohsch), 

A.,  ii,  207. 
presence  of  copper  in  (Lehmann),  A., 

ii,  486. 
amount  of  iron  in  (Stockman),  A., 

ii,  43. 
anti-peptone  from  glands  as  a  (El- 
linger),  A.,  ii,  536. 
casein  as  a  (Marcusb),  A.,  ii,  663. 
mannan  as  a  (TsuJi),  A.,  ii,  44. 
sugar    as    a   (Stokyis,   Mosso,   and 

Harley),  a.,  ii,  44. 
Food.       See    also    under    Agricultural 

chemistry  (Appendix). 
Formaldehyde,  discovery  of  (Hofmann 

Lecture),  T.,  706. 
production  of  gaseous  (Brocket),  A., 

i,  345. 
occurrence  of  a  condensation  product 

of  pentose  witli,  in  cellulose  (Cross, 

Bevan,  and  Smith),  T.,  813 ;  P., 

1896,  96. 
hydrazone  of  (Walker),  T.,  1279. 
reactions   of,    with   various   reagents 

(Lee),  a.,  i,  124. 
action    of    ammonium     cyanide     on 

(CuRTius),  A.,  i,  337. 
action  of  halogens  on  (Brocket),  A., 

i,  276,  277. 
action  of  nitric  acid  on  (Bach),  A.,  i, 

636. 
action  of,  on  white  of  egg  (Blum), 

A.,  i,  659. 
action  of  phenylhydrazine  on  (Wal- 
ker), T.,  1280. 
action  of  water  on  (Del^:pine),  A.,  i, 

637. 
compounds  of,  with  polyhydric  alco- 
hols (Schulz  and  Tollens),  A.,  i, 

115. 
condensation  of,  with  o-aminobenzyl- 

phenvlhydrazine    (Buscn),   A.,    i, 

508."^ 
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Formaldehyde,    condensation    of,    with 

anhydroenneaheptitol     (Apel    and 

Witt),  A.,  i,  405. 
condensation      of,     with     piperazine 

(Rosdalsky),  a.,  i,  257. 
Formaldehyde,  trithio-,  preparation  of 

(HoFMANN  Lecture),  T.,  707. 
Formaldehyde  (formalin),  detection  of 

(Goldschmidt),   a.,   i,    543 ; 

(Romyn),  a.,  ii,  280;  (Richmond 

and    Boseley),    A,,    ii,    583; 

(Hehner),  a.,  ii,  583. 
estimation  of   (Klar),   A.,   ii,   226 ; 

(Smith),  A.,  ii,  583. 
Paraformaldehyde,    condensation   of, 

with  pyruvic  acid  (Kaltwasser), 

A.,  i,  670. 
Formamide,    action   of    sodium    hypo- 
chlorite  on    (de   Coninck),  A.,  i, 

282. 
sodium,  silver  derivatives  (Freer  and 

Sherman),  A.,  i,  612. 
Formamidobenzene,  bromo-  (Slosson), 

A.,  i,  216. 
chloro-  (Slosson),  A.,  i,  216. 
2-Formamidodiphenyl    (Pictet    and 

Hubert),  A.,  i,  52,  483. 
Formanilide,    preparation   of    (Lux- 

moore),  T.,  190;  P.,  1895,  149. 
and  its  derivatives  (Claisen),  A.,  i, 

91. 
electrical  conductivity  of  solutions  of 

(Ewan),  T.,  96  ;  P.,  1896,  8. 
magnetic    rotatory    power,    &c.,     of 

(Perkin),  T.,  1114,  1216,  1246. 
action  of  caustic  soda  on  (Hofmann 

Lecture),  T.,  704. 
action  of  ethylic  ehlorocarbonate  on 

(Freer  and  Sherman),  A.,  i,  612. 
mercury    compound    of    (Wheeler 

and  McFarland),  A.,  i,  609. 
mercury   bromide    (Wheeler   and 

McFarland),  A.,  i,  609. 
mercury   chloride   (Wheeler   and 

McFarland),  A.,  i,  609. 
mercury   acetate.      See   Acetic   acid, 

formanilide  mercury  salt  of. 
sodium    derivative,   preparation   of 

(Claisen),  A.,  i,  92. 
sodium  ethoxide  (Cohen  and  Arch- 
deacon), T.,  94;  P.,  1896,  8. 
Formanilide,  jo-chloro-  (Slosson),  A., 

i,  216. 
2  :  4-rftchloro-    and   its   silver   salt 
(Wheeler  and  Boltwood),  A.,  i, 

478. 
iodo-,    mercury    compound    of 
(Wheeler  and  McFarland),  A., 

i,  609. 
thio-,   preparation   of    (Hofmann 
Lecture),  T.,  710. 
electrical  conductivity  of  the  sodium 


salt  of  (Ewan),  T.,  97  ;  P.,  1896, 
8. 
Formazyl  hydride    (Walther),   A.,  i, 
166. 
preparation  of  (Claisen),  A.,  i,  92. 
Formazylformic  acid,  ethylic  salt  (voN 

Pechmann),  a.,  i,  679. 
Formazyl-jp-hydroxybenzene    (Wede- 

kind),  a.,  i,  631. 
Formazyl-^-methoxybenzene     (Wede- 

kind),  a.,  i,  630. 
Formazylsulphonic  acid,  potassium  salt 
(voN  Pechmann),  A.,  i,  679. 
^-bromo-  (von  Pechmann),  A.,  i,  680. 
Formic  acid,  specific  heat  of  solid  and 
liquid  (Massol  and  G-uillot),  A., 
ii,  8. 
heat  of  evaporation  of  (Marshall), 

A.,  ii,  589. 
electrolytic  dissociation  of  salts  dis- 
solved in    (Zanninovich-Tes- 
sarin),  a.,  ii,  352. 
and  water,  distillation  of  a  mixture 

of  (Sorel),  a.,  i,  463. 
condensation  of,  with  pentoses  (Cross, 
Bevan,  and  Smith),  T.,  813 ;  P., 
1896,  96. 
Formic    acid,    amylic    salt,    molecular 
volume  of,  in  organic  solvents 
(Nicol),  T.,   143;    P.,  1895, 
237. 
action    of    sodium    on    (Freer 
and  Sherman),  A.,  i,  162. 
crotonylic  salt  (Charon),  A.,  i,  661. 
ethylic  salt,  heat  of   evaporation  of 
(Beckmann,  Fuchs,  and  G-ern- 
hardt),   a.,  ii,  237;   (Ramsay 
and  Marshall),  A.,  ii,  349. 
molecular    volume   of,   in    organic 
solvents    (Nicol),  T.,  143;    P., 
1895,  237. 
action  of  sodium  on  (Freer  and 
Sherman),  A.,  i,  612. 
ethylic  ortho-salt,   action   of   ethylic 
acetoacetate  on  (Claisen),  A.,  i, 
463. 
action    of,    on    primary    aromatic 
amines  (Walther),  A.,  i,  534. 
methylic  salt,  heat  of  evaporation  of 
(Marshall  and  Ramsay),  A,,  ii, 
349;  (Beckmann, Geknhardt, and 
Fuchs),  A.,  ii,  237. 
propylic  salt,  lieat  of  evaporation  of 
(Marshall  and  Ramsay),  A.,  ii, 
349. 
Formic  acid,  amino-,  methylamides  of, 
action  of  nitric  acid  on  (Franchi- 
mont),  a.,  i,  602. 
chloro-,  w-dietliylaminophenylic  salt 

of  (Meyenburg),  a.,  i,  292. 
chloro-,  «i-dimethylaminophenylic  salt 
of  (Meyenburg),  A.,  i,  292. 


882 


INDEX  OF   SUBJECTS. 


rormic  acid,  estimation  of  (Feeyee), 

A.,  ii,  80. 
rormimide,    liydrochloride    of    ethylic 

ether    of^    probably   a   homogeneous 

substance  (Pinnee),  A.,  i,  9. 
Formobenzanilide,    preparation   of 

(Wheelee  and  McFaeland),  A.,  i, 

609. 
!Formobenzo-;?-toluidide  (Wheelee  and 

McFaeland),  A.,  i,  609. 
Formocarbamide  (vo'S  Goeski),  A.,  i, 
667. 

action  of  malic,  malonic,  oxalic,  race- 
mic,    and  succinic   acids   on    (von 
G-OESKi),  A.,  i,  668. 
Formoraalonuric   acid    (voN    Goeski), 

A.,  i,  667. 
Formomaluric  acid  (von  Goeski),  A., 

i,  668. 
!Formo-a-naphthylamide,  mercury  com- 
pound of  (Wheelee  and   McFae- 
land), A.,  i,  609. 
Pormophenyldiethylhydrazide     (Feeeb 

and  Sheeman),  A.,'i,  612. 
Formophenylhydrazide,  prej^aration  of 
(Claisen),  a.,  i,  92. 

disodium  derivative  of  (Cohen  and 
Aechdeacon),  T.,  95;    P.,  1896, 
8. 
«-Formophenylhydrazide,    i8-ethyl    de- 

rivative  of  (Feeee   and   Sheeman), 

A.,  i,  611. 
j8-Formophenylhydrazide,  sodio-,  ethyl 

derivative  of  (Feeeb  and  Sheeman), 

A.,  i,  611. 
*'  Formopyrine,"   identity   of,   with 

methvlenediantipyrine    (Stolz),    A., 

i,  628. 
Fonnoracemuric    acid    (voN    Goeski), 

A.,  i,  668. 
F'ormosuccinuric  acid  and  its  methylic 

salt  (von  Goeski),  A.,  i..  668. 
Formo-^-toluidide,  mercury  compound 
of  (Wheelee  and  McFaeland), 
A.,  i,  609. 

mercury   chloride    (Wheelee   and 
McFaeland),  A.,  i,  609. 
Formoxaluric  acid  (von   Goeski),  A., 
i,  668. 

action  of  heat  on  (von  Goeski),  A., 
i,  668. 
Formylacetic    acid,    sodio-ethylic    salt, 

action     of     phenylic    isocyanate    on 

(Michael),  A.,  i,  594. 
Formyladipic   acid    and   its   hydrolysis 

(Willstattee),  a.,  i,  267. 
Formyl-o-dinitrodibenzylbenzidine 

(Teoegee  and  Eqgeet),  A,,  i,  563. 
Tormyl-jo-ethoxy-w-tolyl-l  :  2  :  5-tolyl- 

enediamine  (Jacobsen,  Dijsteebehn, 

Klein,  and  Schkolnik),  A.,  i,  26. 
Pormyl-a-hydroxy-a;8-diphenylethyl- 


amine.      See  a-Hydroxy-a/3-diphenyl- 

ethylamiiie,  formyl. 

Formylia.     See  Ethylenediamine. 

Formylphenylacetic  acid,  ethvlic  salt  of 

(WiSLiCENUs),  A.,  i,  369,  552.  _ 

constitution    of    (Beuhl),    A.,    i, 

555. 
tautomeric  forms  of  (Teaube)  ,  A., 
i,  593. 
Formylthymotic   acid    (Hetl   and 

Metee),  a.,  i,  147. 
Forsterite   from   Monte   Somma 

(Aezeijni),  a.,  ii,  309. 
Fractionating   column    (Beelemont), 

A.,  ii,  415. 
Freezing  point.     See  Heat. 
French  purple,  discovery  of  (Hofmann 
»     Lectuee),  T.,  608. 
Frog,    cutaneous     respiration     in    the 

(Reid),  a.,  ii,  42. 
Fructose.     See  Levulose. 
Fuchsine.     See  Rosaniline. 
Fuels,  determination  of  the  heat  of  com- 
bustion of  (Hempel),  a.,  ii,  556. 
Fuller's  earth  from  New  South  Wales 

(Caed),  a.,  ii,  262. 
Fumaric  acid,  heat  of  electrolytic  dis- 
sociation of  (Koeteight),  a.,  ii, 
463. 
sublimation    temperature    of,    under 
small      pressure      (Keafet      and 
Dyes),  A.,  ii,  89. 
amvlic    salt,   rotatory   power    of 

(Walden),  a.,  ii,  633. 
ethylic  salt,  action  of  ethylic  iodide 
and  zinc  on  (Michael),  A.,  i,  597. 
hydroxy lamine   salt    of    (Tanatae), 
A.,  i,  520. 
Fumaric  acid,  bromo-  (Michael),  A.,  i, 
131. 
melting    point  of    and    behaviour 
towards   aqueous   potash   of 
(Michael),  A.,  i,  131. 
silver  salt,  action   of   heat  on  the 
aqueous  solution  of  (Michael), 
A.,  i,  131. 
amylic    salt,     rotatory    power     of 
(Walden),  A.,  ii,  633. 
dihromo-,  ethylic  salt,  loss  of  halogen 
by   (Michael  and  Claek),  A.,  i, 
132. 
chloro-,  action  of  aqueous  potash  on 
(Michael),  A.,  i,  131. 
action    of   hydrazine   and   phenyl- 
hydrazine  on  (Rfhemann),  T., 
1396  ;  P.,  1896,  166. 
amylic     salt,     rotatory    power    of 

(Walden),  A.,  ii,  633. 
ethylic  salt,  condensation  of,  with 
ethylic     acetoacetate    (Ruhe- 
mann   and   Tylee),  T.,  532; 
P.,  1896,  73. 


INDEX    OF   SUBJECTS. 


883 


Puniaric  acid,  cliloro-,  etliylic  salt, 
condensation  of,  with  ethylic 
benzovlacetate  (Euhemann 
and  Wolff),  T.,  1384;  P., 
1896, 166. 
condensation  of,  with  ethylic 
methylacetoacetate  (Ruhe- 
MANN  and  Wolff),  T.,  1386  ; 
P.,  1896,  166. 
!Fumaric    peroxide    (Vanino    and 

Thiele),  a.,  i,  597. 
Pumarylazoimide  (Radenhattsen)  ,  A., 

i,  139. 
Fumarjlcarbamic    acid,    ethylic    salt 

(Radenhausen),  a.,  i,  139. 
i"umarylhydrazide  (RADENHArsEN),  A., 

i,  138. 
Punpi    found    on    different    grapes 
(MiJLLEE),  A.,  ii,  201. 
lower,  mineral   food   of   (Molisch), 

A.,  ii,  207. 
nutrition  of,  by  different  organic  com- 
pounds (LoEw),  A.,  ii,  55. 
hydrolysing     property     of     emulsin 
from    (BouEQUELOT   and   Hekis- 
sey),  a.,  i,  195. 
oxidising  ferments  of  certain  (BoTJE- 
QUELOT    and   Beeteand;,   A.,   ii, 
383. 
non-formation   of    tannin   in    (Nau- 

mann),  a.,  ii,  538. 
laccase   in   (Bouequelot    and  Bee- 
teand),  a.,  ii,  268. 
Funnel,     automatic     hot-water     (Pos- 

to^eff),  a.,  ii,  516. 
Furazandicarboxylie    acid   from    benz- 

enedioxirae  (Zincke),  A.,  i,  430. 
Purfuraldehyde,  preparation    of,    from 
glycuronic     acid    (Ray MANN    and 
Sflc),  a.,  i,  459. 
percentage  of,  in  cellulose,  and  solu- 
ble products  of   cellulose   (Ceoss, 
Bevan,  and  Smith),  T.,  807 ;  P., 
1896,  96. 
action   of    ethylic    orthoformate    on 

(Claisen),  a.,  i,  464. 
condensation   of,   with   acetophenone 
(KosTANECKi  and  Podeajansky), 
A.,  i,  688. 
Furfuroids,  condition    of,    at   different 
stages  of  plant  (Ceoss,  Betan,  and 
Smith),  T.,  1609;  P.,  1896,  175. 
relation   of,    to   total    carbohydrates 
from  barley  straw  (Ceoss,  Bevan, 
and  Smith),  T.,  1606;   P.,  1896, 
174. 
in   barley,    effect   of   weather   on 
(Ceoss,  Bevan,  and  Smith),  A., 
ii,  122. 
oxidation    of,    by    bromine    (Ceoss, 
Bevan,  and  Smith),  T.,  815;  P., 
1896,  96. 


Furfuroids,  fermentation  of,   by   yeast 

(Ceoss,  Bevan,  and  Smith),  T., 

816  ;  P.,  1896,  96. 
osazones  and  yeast,  fermentation  of, 

from  barley  straw  (Ceoss,  Bevan, 

and  Smith),  T.,  1607  ;    P.,  1896, 

174. 
reaction  of,  with  hydrogen  peroxide 

(Ceoss,  Bevan,  and  Smith),   T., 

1607  ;  P.,  1896,  174. 
estimation    of,     in     plants     (Ceoss, 

Bevan,  and  Smith),  T.,  1604;  P., 

1896,  174. 
separation  of,  from  cellulose  by  acid 

hydrolysis    (Ceoss,     Bevan,    and 

Smith),  T.,  806;  P.,  1896,  96. 
Farfurylideneacetophenone    (KoSTA- 
necki    and    Podeajansky),    A.,    i, 
689. 
Furfurylidenediacetophenone     (KoSTA- 
necki    and    Podeajansky),    A.,    i, 
689. 
Furfurylidenemalonic  acid,  ethylic  salt, 
additive   compound    of,    with   piper- 
idine  (G-oldstein),  A.,  i,  436. 
Furnace,    simple   fonn   of    electric 

(Walkee),  A.,  ii,  462. 
Fusel   oil,    estimation   of,    in   rectified 
spirits    (GtLASENapp),    A.,    ii,    277; 
(Stutzee  and  Maul),  A.,  ii,  504. 


G. 


Grabbro,   banded,   from    Skye    (G-eikib 

and  Teall),  A.,  ii,  191. 
G-adolinite   from   Norway  (Eedmann), 

A.,  ii,  570. 
Galactan,   occurrence   of,   in   Sterculia 
'plantanifolia,     Vitis    'pentaphyUa, 
Opuntia  and  other  plants  (YosHl- 
muea),  a.,  ii,  60. 
Paragalactan,   occurrence  of,  in  cell- 
wall  of  cotyledons  (Schulze),  A., 
ii,  619. 
Gralactitol  from  yellow  lupin  seed  (Ritt- 
hausen),  a.,  i,  405. 
hydrolysis  of  (Ritthausen),  A.,   i, 
405. 
j8-Gralactochloral  and  its  tetracetyl  and 
tribenzoTl   derivatives  (Haneiot), 
A.,  i,  519. 
oxidation  of  (Haneiot),  A.,  i,  519. 
G^alactose,  action  of  lead  ncetate  on  the 
rotatory  power  of   (Svoboda),  A., 
i,  406.  ' 
action  of  dilute  alkalis  on  (de  Beuyn), 

A.,  i,  116. 
action  of  lead  hydroxide  and  potash 
on   (de    Beuyn  and  van   Eken- 
stein),  a.,  i,  588. 
action  of  methyl  alcoholic  ammonia 
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on  (de  Beuyn  and  van  Leent), 
A.,  i,  119. 
Galactose,  action  of  cliloral  on  (Han- 
eiot),  a.,  i,  519, 
action    of    glyoxylic    acid    on 

(Boettixgee),  a.,  i,  6. 
estimation  of,  by  Fehling's  solution 

(Kjeldahl),  a.,  ii,  581. 
reducing    power   of,    on   ammoniacal 
silver    nitrate    (Hendeeson),    T., 
152  ;  P.,  1896,  9. 
Gtilactose-o-allylhydrazone  (yan  Eken- 

stein  and  de  Beutn),  A.,  i,  588. 
Galactose-amine    (de  Beuyn  and  VAN 
Leent),  A.,  i,  119. 
action  of  methylic  alcohol  and  ether 
on  (de  Beuyn  and  van  Leent), 
A.,  i,  587. 
Galactose-amine-ammonia    Cde  Beuyn 

and  van  Leent),  A.,  i,  1x9. 
Galactose-aminoguanidine  chloride  and 

sulphate  (Wolff),  A.,  i,  78. 
Galactose-a-amylhydrazone  (van  Eken- 

8TEIN  and  DE  Beuyn),  A.,  i,  588. 
Galactose-o-benzylhydrazone     (van 
Ekenstein  and  de  Beuyn),  A.,  i, 
588. 
Galactosebenzylmercaptal      (Law- 

eence),  a.,  i,  272. 
Galactosecarboxylic  acid.     See  a-Gala- 

heptonic  acid. 
G^lactose-ethylenemercaptal      (Law- 

eence),  a.,  i,  272. 
Galactose-o-ethylhydrazone  (van  Eken- 
stein and  DE  Beuyn),  A.,  i,  588. 
Galactosenaphthylhydrazone     (van 
Ekenstein  and  de  Beuyn),  A.,  i, 
588. 
Galactosetrimethylenemercaptal   (Law- 

eence),  a.,  i,  272. 
o-Galaheptitol  (Fischee),  A.,  i,  118. 
a-Galaheptonic    acid    (galactosecarb- 
oxylic acid)  (Fischee),  A.,  i,  117. 
phenylhydrazide  of  (Fischee),  A.,  i, 
117. 
)8-Galaheptonic  acid  (Fischee),  A.,  i, 
118. 
oxidation  product  of,  with  nitric  acid 

(Fischee),  A.,  i,  118. 
phenylhydrazide  of  (Fischee),  A.,  i, 
118. 
o-Galaheptose    and    its     osazone    and 
phenylhydrazone    (Fischee),   A.,   i, 
117. 
)8-Ga]aheptose  (Fischee),  A.,  i,  118. 
Galaoctitol  (Fischee),  A.,  i,  ]18. 
Galaoctonic  acM  (Fischee),  A.,  i,  118. 
lactone  of  (Fischee),  A.,  i,  118. 
phenylhydrazide  of  (Fischee),  A.,  i, 
118. 
Galaoctose  and  its  osazone  and  phenyl- 
hydrazone (Fischee),  A.,  i,  118. 


Galena  coating  cerussite  from  Montana 
(Hobbs),  a.,  ii,  33. 
from  Broken  Hill,  N.S.W.  (Sm;ith), 

A.,  ii,  30. 
zinciferous,  from  Broken  Hill,  N.S.W. 

(Liveesidge),  a.,  ii,  658. 
analysis  of  (Eckeneoth),  A.,  ii,  501. 
Galijpea  officinalis,  alkaloids  of  (Beck- 

uets),  a.,  i,  QQ. 

Gallacetophenone.    See  Alizarin-yellow. 

Gallic   acid,   occurrence    of,   in     Quer- 

bracho      Colorado     (Peekin      and 

Gunnell),  T.,  1307 ;  P.,  1896,158. 

occurrence   of,  in   sumach    (Peekin 

and  Allen),  T.,  1302;  P.,  1896, 

157. 

constitutional   formula  of    (Schiff), 

A.,  i,  370. 
oxidation  of  (Beeteand),  A.,  i,  534. 
action  of  chlorine  on  (Bieteix),  A., 
i,  651. 
Gallic  acid,  dihromo-,  action  of  clilorine 
on  (Bi^TEix),  A.,  i,  651. 
rfjchloro-  (BiETKix),  A,,  i,  651. 
Gallium  and   indium   in   blende    from 
New  South  Wales   (Kiekland),  A., 
ii,  183. 
Gallotannic    acid,   aluminium    salt    of 

(Geoeges),  a,,  ii,  451. 
Gall-stones,  lithofellic  acid  from  (JuN- 

GEE  and  Klages),  A.,  i,  194. 
Garlic,  inulin  of  (Chevastelon),   A.,. 

i,  5. 
Garnet  from  Colorado  (Eakins),  A.,  ii, 
39. 
from  Moravia,  alteration  of  (Baevie), 

A.,  ii,  312. 
group  (Weinschenk),  A.,  ii,  312, 
See  also  Almandine  ;  Andradite;  Es- 
sonite  ;  Grossular  ;  Spessartite. 
Gas  analysis,  compensatory  eudiometer 

(von  Than),  A.,  ii,  621. 
Gas  burette,  modification  of  (Bleiee), 
A.,  ii,  70,  271,  573. 
Bunsen's,  modification  of  (Schatee- 
NiKOFF  and  Setschenoff),  A.,  ii, 
332. 
Gas,  coal-,  explosive  mixtures  of  air  and 
(Clowes),  P.,  1895,  201, 
estimation  of  benzene  in  (Noyes  and 

Blinks),  A.,  ii,  128. 
estimation  of  sulphur  in  (Mabeey), 

A.,  ii,  387. 
estimation    of  sulphurous   anhydride 
and  sulphuric  acid  in  products  of 
combustion    of    (Dennstedt    and 
Aheens),  a,,  ii,  217, 
flames,  influence   of  sulphurous  an- 
hydride in,  on  quantitative  estima- 
tions (Muldee),  a,,  ii,  333, 
Gas  pipette  (Bleiee),  A.,  ii,  70,  271; 
(Lidoff),  a.,  ii,  385. 
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G-ases,     effect    of    electric    sparks     on 

(HoFMANN  Lecture),  T.,  727. 
electric    discharge     through      (Leh- 

mann),  a.,  ii,  143. 
connection    between     the     dielectric 

constant  and  the  valency  of  (Lang), 

A.,  ii,  144. 
determination     of     the     density    of 

(MoissAN  and   Gtautier),   A.,   ii, 

294. 
liquefaction   of   (Dewak),  P.,  1895, 

221  ;  (Linde),  a.,  ii,  232. 
solubility  of  solids  in  (Aectowski), 

A.,  ii,  635. 
endothermic,      explosion      of     (Ma- 

quenne),  a.,  ii,  87. 
combination    of,    in    equal    volumes 

(Dixon),  T.,  780;  P.,  1896,  56. 
filling  vacuum   tubes   with    (YoUNa 

and  Darling),  A.,  ii,  3. 
given  off'  in  fermentative  changes  in 

natural  and  polluted  waters,  ana- 
lysis of  (Adenet),  a.,  ii,  323. 
in  human  stomach  (Wissel),  A.,  ii, 

196. 
G-astric  digestion.     See  Digestion. 
G-astric  juice,  causes  of  secretion  of  acid 

of  (Koeppe),  a.,  ii,  376. 
estimation   of    hydrochloric   acid   in 

(Sjoquist),  a.,  ii,  496;  (Moeac- 

zewski),  a.,  ii,  671. 
Gaulthera«e,  the  ferment  which  hydro- 

lyses gaultherin  (Boijrquelot),  A., 

ii,  540. 
solubility    of,   in   alcohol    (Dastre), 

A.,  i,  398. 
Gaultheria    procumbens,    existence    of 
gaultherase  in  (Bouequelot),  A.,  ii, 

Gaultherin,  identity  of  the  glucoside  of 
Monotropa  liypopithys  with  (Boue- 
quelot), A.,  ii,  540. 
Gedanite,  difference   between  succinite 
and  (Helm),  A.,  i,  57. 
non-occurrence  of  free  succinic  acid 
in  (Helm),  A.,  i,  57. 
Gehlenite  in  slags  (Hebeedey),  A.,  ii, 

371. 
Gelatin,    liquefaction  of   (Dastee  and 
Floeesco),  a.,  i,  196. 
estimation      of,     in     meat     extracts 
(Bomer),   a.,  ii,   83;    (Stutzer), 
A.,  ii,  84. 
Gelatose,    conversion    of    gelatin    into 

(Dastre  and  Floeesco),  A.,  i,  196. 
Gelose,    estimation   of,  in   syrups,    &c. 

(Py),  a.,  ii,  342. 
Gelseminine  and  its  salts  (Goldner), 

A.,  i,  657. 
Genista  racemosus^  occurrence  of  cyti- 
sine  in,  and  other  plants  of  the  same 
natural  order  (Plugge),  A.,  ii,  61. 


Gentisic   acid,    physiological  action   of 

(LiKHATSCHEFFj,  A.,  ii,  492. 
Gentisin,    synthesis    of    (Kostanecki 
and  Tambok),  A.,  i,  369. 
non-formation  of  acid  compounds  of 
(Peekin),    T.,    1440;    P.,    1896, 
167. 
Geran aldehyde,  constitution   of   (Bae- 

BiEE  and  Bouveault),  A.,  i,  445. 
Geranic  acid,  ethylic  salt,  from  methyl- 
heptenone    (Barbiee    and    Bou- 
veault), A.,  i,  445. 
Geraniol  from  oil  of  pelargonium  (Bae- 
BiEE    and     Bouveault),     A.,    i, 
446. 
occurrence  of,  in  essential  oils  (Bee- 
team  and  Gildemeistee),  A.,  i, 
381. 
behaviour   of,    towards    formic   acid 
(Bertram    and    Gildemeistee), 
A.,  i,  382. 
oxidation    of    (Baebier    and    Bou- 
veault), A.,  i,  345. 
action  of  dibasic  acids  on  (Eedmann 

and  Huth),  A.,  i,  198. 
compound  of,  with   camphoric   acid 
(Erdmann    and    Huth),    A.,     i, 
198. 
Geranium  {pelargonium)  oil  (Baebiee 
and  Bouveault),  A.,  i,  446. 
Indian,  French,    African,    and    Ke- 
union,  composition   of    (Berteam 
and  Gildemeistee),  A.,  i,  381. 
Spanish,  African,  and  Reunion,  com- 
position    of      (TiEMANN     and 
Schmidt),  A.,  i,  384. 
Gersdorffite   from    the   Harz    (Klock- 
mann),  a.,  ii,  307. 
from   Ontario    (Hoffmann),  A.,  ii, 

191. 
from    Sardinia    (LoviSATo),    A.,   ii, 
183. 
Gibbsite,  artificial   (Schulten),  A.,  ii, 

610. 
Gland  peptone.     See  Peptones. 
Glass,   spherulites   in    (Hyndman  and 
Bonney),  a.,  ii,  614. 
action    of    magnesia    solution    on 

(Koninck),  a.,  ii,  480. 
action  of  water  on  (Spezia),  A.,  ii, 
257. 
Glauconite  from  Co.  Antrim  (Hoskins)  , 
A.,  ii,  434. 
from  Russia  (Zemjatschenskt),  A., 
ii,  568. 
Glaucophane  from  Burma  (Bauee),  A., 
ii,  311. 
from   Piedmont    (Colomba),   A.,    ii, 
569. 
Gliadin  (Osboene),  A.,  i,  400. 
Globulin,  presence  of,  in  diastase  (Os- 
borne), A.,  i,  399. 
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Globulin    from    malt     (Osboene    and 
Campbell),  A.,  i,  714. 

in  peas  and  vetches  (Osboexe  and 
Campbell),  A.,  i,  715. 

(fuberin)  in  the  potato  (Osbokne  and 
Campbell),  A.,  i,  715. 
Oloekerite  from  Colorado  (Pearce),  A., 

ii,  613. 
Gluease,  yeast  (Bau),  A,,  i,  453. 
Glucie  acid  (Wintee),  A.,  i,  11,  12. 
«;?o-Glucic  acid  (Winter),  A.,  i,  12. 
Glucoheptitol,     compound      of,      with 

acetone  (Speiee),  A.,  i,  77. 
«-Glucoheptonic  acid,   velocity   of  lac- 
tone formation  of  (Hjelt),  A.,  i,  597. 
Gluconic   acid,  calcium  salt,  action   of 

formaldehyde  and  hydrochloric  acid 

on  (Henneberg  and  Tollens),  A., 

i,  645. 
Glucosamine   hydrochloride,    oxime  of 

(Winterstein),  a.,  i,  520. 
■rf-Glucose  (dextrose),  identity  of,  from 
different  sources  (O'Stjllivan  and 
Stern),  T.,  1691;  P.,  1896,  218. 

synthesis  of  (Hofmann  Lecture), 
T.,  707. 

formation  of,  from  cocoa-nut  shells 
(de  Haas  and  Tollens),  A.,  ii,  64. 

formation  of,  from  cellulose  by  hydro- 
lysis (Winterstein),  A.,  ii,  210. 

relative  proportion  of,  to  levulose  in 
sweet  wines  ((Konig),  A.,  ii,  79. 

specific  rotatory  power  of,  from 
different  sources  (O'Sullivan  and 
Stern),  T.,  1695  ;  P.,  1896,  218. 

birotation  of,  in  various  solvents 
(Trey),  A.,  ii,  139. 

freezing  points  of  dilute  solutions  of 
(Abegg),  a.,  ii,  588. 

specific  gravity  of  aqueous  solutions 
of,  from  different  sources  (O'Sulli- 
van and  Stern),  T.,  1693 ;  P.,  1896, 
218. 

cupric  reducing  power  of,  from  dif- 
ferent  sources  (O'Sullivan  and 
Stern),  T.,  1696;  P.,  1896,  218. 

transformation  of,  into  fructose  and 
mannose  (de  Bruyn  and  TAN 
Ekenstein),  a.,  i,  116. 

conversion  of,  into  mannitol  by  fer- 
mentation (Basile),  a.,  ii,  121. 

action  of  dilute  alkalis  on  (de 
Bruyn),  A.,  i,  116. 

action  of  lead  hydroxide  on  (de 
Beuyn  and  van  Ekenstein),  A., 
i,  588. 

action  of  lead  hydroxide  and  potash 
on  (de  Bruyn  and  van  Eken- 
stein),  a.,  i,  588. 

action  of  chloral  hydrate  on  (Meu- 
nier).  A.,  i,  334. 

action   of  formaldehyde  and  hydro- 


chloric   acid  on  (Hennebeeg  and 
Tollens),  A.,  i,  645. 
rf-Glucose  {dextrose),  action  of  glyoxylic 
acid  on  (Boettingee),  A.,  i,  5. 
action  of  oxalic  acid  on  (Kiermayer), 

A.,  i,  145. 
condensation  product  of,  with  acetone 

(Fischee),  a.,  i,  4. 
methylene    derivative    (Hennebeeg 

and  Tollens),  A.,  i,  645. 
reducing   power  of,   on   ammoniacal 
silver    nitrate    (Hendeeson),    T., 
145  ;  p.,  1896,  9. 
estimation  of   (Oppeemann),  A.,  ii, 

278  ;  (Causse),  a.,  ii,  582. 

estimation  of,  by  Fehling's  solution 

(Hefelmann),  A,,  ii,  505;  (Kjel- 

»       dahl),  a.,  ii,  58 L. 

extent  of  action  of,  on  alkaline  copper 

solutions  (Kjeldahl),  A.,  ii,  453. 

estimation    of,   by  copper  potassium 

carbonate  (Ost),  A.,  ii,  453. 
estimation   of,  by  cyauocupric   solu- 
tion (Geeeaed),  a.,  ii,  225. 
estimation  of,  in  jams,  &c.  (Maye- 

hofer),  a.,  ii,  225. 
estimation   of,   in   svrups,  &c.   (Py), 

A.,  ii,  342. 
estimation  of,  in  urine  (Lohnstein), 

A.,  ii,  128. 
estimation  of  small  quantities  of,  in 
urine  (Buchnee),  A.,  ii,  225. 
Glucose-acetone  (Fischee),  A.,  i,  4. 
Glucose-a-allylhydrazone    (vAN   Ee:en- 

STEIN  and  DE  Bruyn),  A.,  i,  588. 
Glucose-a-amylhydrazone    (van  Eken- 
stein and  DE  Bruyn),  A.,  i,  588. 
Glucose-o-benzylhydrazone  (van  Eken- 
stein and  DE  Bruyn),  A.,  i,  588. 
Giucosebenzylmercaptal    (Lawrence), 

A.,  i,  272. 
Glucose-ethylenemercaptal  and  action  of 
bromine  on  (Lawrence),  A.,  i,  272. 
Glucose-a-ethylhydrazone   (vAN  Eken- 
stein and  DE  Beuyn),  A.,  i,  588. 
Glucosenaphthylhydrazone  (van  Eken- 
stein and  DE  Beuyn),  A.,  i,  588. 
Glucosctrimethylenemercaptal    (Law- 
rence), A.,  i,  272. 
Glucoside,  C3oH480,3,  from  AcoTcanthera 
schimperi  (Feaser  and  Tillie),  A., 
i,  386. 
Glucosides,  existence  of  colouring  mat- 
ters as  (Peekin  and  Hummel),  T., 
1572  ;  P.,  1896,  186. 
action      of     animal      secretions     on 
(Fischee  and  Niebel),  A.,  ii,  665. 
detection  of  (Foemanek),  A.,  ii,  401. 
Glucosides.     See  also  : — 

Amygdalin  ;  Cuscutin  ;  Digitalis 
glucosides  ;  Digitalin  ;  Digitalein  ; 
Digitonin  ;    Gaulthorin  ;    Jala]:)in  ; 
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Salicin  ;  Seammonin  ;    TurjDethin  ; 

Vicin. 

Olue,    action    of     alcoholic    hydrogen 

chloride  and  sodium  nitrite  on  (CuE- 

Tius),  A.,  i,  337. 

Olutamine,    occurrence    of,   in    plants 

(Schulze),  a.,  ii,  572. 
Olutamine  group,  presence  of,  in  gluten, 
casein,    and  vegetable    fibrin   (Fleit- 
eent),  a.,  i,  112, 
Olutaric    acids,  asymmetric,  anils  and 
anilic  acids    of,  general    survey  of 
(Afwers),  a.,  i,  641. 
substituted,    relative   volatility   of 
(AuwEES   and  Schlossee),  A.,  i, 
639. 
Olutario  anhydride,  reduction  products 
of  (FiCHTEE  and  Heebeand),  A.,  i, 
463. 
Olutarimide,  velocity  of  decomposition 
by  hydrochloric   acid  of  (Miolati), 
A.,  ii,  242. 
Gluten,  constitution  and  hydrolysis  of 

(Fleueent),  a.,  i,  112. 
Crlutin-peptone,  action  of   nitrous  acid 

on  (Paal),  a.,  i,  455. 
Glutin-peptones  (Paal),  A.,  i,  632. 
Glyceric   acid,   preparation   of    (Caze- 

neuye),  a.,  i,  596. 
Glyceric-j8-naphthalide,  benzoyl  deriva- 
tive of  (Gassmann),  a.,  i,  488. 
Glycerol,   electrolytic    conductivity    of 
salts  dissolved  in  (Cattaneo),  A.,  ii, 
231. 
heat  of  evaporation  of  (Beckmann, 
FucHS,  and   Geenhaedt),   A.,  ii, 
237. 
action  of  chlorine  on,  in  presence  of 

iodine  (Zahaeia),  A.,  i,  644. 
action  of  silver  chloride  and  sodium 
hydroxide  on  (Cazeneuve),  A.,  i, 
596. 
effect   of,   on    germination  of  plants 

(Peianischnikoff),  ii,  A.,  380. 
influence  of,   in   nutrition  of    plants 

(Kinoshita),  a.,  ii,  54. 
nitrate,  observations    on    the  boiling 

point  of  (de  Beuyn),  A.,  i,  115. 
estimation  of,  for  dynamite  manufac- 
ture (Lewkowitsch,  a.,  ii,  452. 
estimation     of,     in    wine    and    beer 
(Laboede),  a.,  ii,  77  ;  (Paethiel), 
A.,  ii,  78. 
estimation   of   arsenic   in   (Baeton), 
A.,  ii,  499. 
Glycerose,    preparation     of     (Fonzes- 

Diacon),  a.,  459. 
Glycocholic  acid,  crystalline,  preparation 
of,   from  ox-bile    (Richtee),   A,,   i, 
111. 
Glvcocine    {aminoaceUc   acid),   consti- 
tution of  (Sakueai),  p.,  1896,  38. 


Glycocine  {aminoacetic  acid),  action  of 
sodium      hypochlorite      on       (de 
Coninck),  a.,  i,  282. 
condensation   of,   with   benzaldehyde 
(Eelenmeyee),  a.,  i,  305. 
Glycogen,    preparation    of,    free    from 
albumoses  (Huizinga),  A.,  i,  6. 
presence  of,  in  lymph  (Dastbe),  A., 

ii,  119. 
formation    of,    in    the    living    body 
(Kaufmann  and  Dastee),   A.,  ii, 
119. 
formation  of,  from   fat   in  the  silk- 
worm (Couveeue),  a.,  ii,  317. 
as    a     source     of     muscular    energy 
(Schenck),  a.,  ii,  48;  (Seegen). 
A.,  ii,  487. 
action  of  blood-serum  on  (Boueque- 

LOT  and  Gley),  A.,  ii,  119. 
estimation   of,   in    liver    and  muscle 
(Kistiakoffsky),  a.,  ii,  80. 
Glycogenesis  in  the  liver  (Mosse),  A., 

ii,  617. 
Glycol,  preparation  of  (Hawoeth  and 
Peekin),  T.,  175;  P.,  1896,  37. 
chlorhydrin,      action      of       sodium 
ethoxide  and  phenol  on  (Bentley, 
Hawoeth,  and  Peekin),  T.,  164. 
monophenyl         ether        (Bentley, 
Hawoeth,  and  Peekin),  T.,  164. 
Glycol,  C5H12O2,  from  action  of  potash 
on  a  mixture  of  isobutaldehyde  and 
formaldehyde,   oxidation  of   (Just), 
A.,  i,  403,  404. 
Glycol,     C10H13O2,     from     trihydroxy- 
menthane,  and   its  diacetate  (GiNz- 
beeg),  a.,  i;  447. 
Glycolhydracrylic  acid,  thio-  {acetic  /3- 
thiopropionic    add)   (Loyen),  A.,  i, 
412. 
Glycollic  acid,  compounds  of,  with  ani- 
sidine  (Boettingee),  A.,  i,  411. 
sodium  salt,  electrolysis  of  (Walkee), 

T.,  1278. 
o-  and^-anisidine  salts  of  (Boettin- 
gee), A.,  i,  411. 
ethylic  salt  of,  preparation  of  (Wis- 

LiCENiJs),  A.,  i,  672. 
p-phenetidine  salts  of  (Boettingee), 
A,,  i,  411. 
GlvcoUic-o-anifiidide  (Boettingee),  A., 

1,  411. 
Glycollic-^-anisidide  (Boettingee),  A., 

i,  411. 
GlycoUic-o-naphthalide  (Boettingee), 
A.,  i,  443. 
benzovl  derivative   (Gassmann),  A., 
i,  487. 
Glycollic-/3-naphthalide,   benzoyl    deri- 
vative (Gassmann),  A.,  i,  487. 
GlycoUic-^-phenetidide  (Boettingee), 
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Glycols  from  action  of  potash  on  alde- 
hydes, constitution  of  (Lieben),  A., 
i,*403. 
Grlycolylazoimide     and     the     urethane 

(CuRTius),  A.,  i,  35. 
Glycolysis   (Nasse  and  Framm),  A.,  i, 

398. 
Glycosuria    from  phloridzin,  causes  of 

(ZuNTz),  A.,  ii,  666. 
Glycuronic  acid  (Mann  and  Tolle.xs), 

A.,  i,  417. 
Glycuronic  acids,  conjugated,  in  urine 

(Daiber),  a.,  ii,  491. 
Glyoxal,   Ljubawin's   method   for   pre- 
paring, improvements  in  (Spiegel), 
A.,  i,  346. 
action     of      hydroxylaniine      hydro- 
chloride on  (MiOLATi),  A.,  i,  276. 
Glyoxylic  acid    {glyoxalic  acid)    (CuB- 
Tius),  A.,  i,  338. 
action  of  sodium  ethoxide  on  (Boet- 

tinger),  a.,  i,  411. 
hydrolysing     action     of,    on     carbo- 
hydrates (Boettixger),  a.,  i,  5,  6. 
condensation   of,  with   aniinobenzoic 

acids  (Boettinqeb),  A.,  i,  47. 
ethylic  salt,  bydrazone  of  (vON  Pech- 
mavn),  a,  i,  678. 
Glyoxylic  acid,  cliloro-,  ethylic  salt  of, 
action    of,    on    hydrocarbons     (Bou- 
veaxjlt),  a.,  i,  551. 
Gold,  native,  from  Bohemia  (Stolba), 
A.,  ii,  429. 
native,    from  Servia    (Losanitsch), 

A.,  ii,  252. 
in  the  Cripple  Creek  ores  (Peabce), 

A.,  ii,  612,  613. 
extraction  of,  by  the  cyanide  process 

(Goydeb),  a.,  ii,  28. 
chemistry  of  the  cyanide  process  for 

dissolving  (Goyder),  A.,  ii,  565. 
melting    point     of     (Holbobn    and 

Wien,  Le  Chatelieb),  A.,  ii,  87. 
rate   of   diffusion  of,  through    lead, 
bismuth,        tin,       and       mercury 
(Robebts-Austen),  a.,  ii,  592. 
diffusion  of,  through  solid  lead  and 
silver   (Robebts-Austen),   A.,   ii, 
593. 
Gold -alloys   -with   silver,  solubility    of, 
in     potassium     cyanide     solutions 
(Maclaubin),  T.,  1276 ;  P.,  1896, 
349. 
Gold  chloride,  action  of  magnesium  on 
solutions  of  (Vitali),  A.,  ii,  420. 
double  sulphides  of  silver,  lead,  iron, 
copper,     and      (Maclaubin),     T., 
12G9;  P.,  1896,  149. 
Gold,  estimation  of,  in  copper  and  copper 
matte  (Smith),  A.,  ii,  76. 
separation  of,  from   silver  by  volati- 
lisation (RiCHABDs),  A.,  ii,  674. 


Gold,    separation,    electrolytically,    of, 

from  cobalt,    arsenic,  copper,  zinc, 

and  nickel  (Smith  and  Wallace), 

A.,  ii,  220. 

Gorgonia  cavolinii,  presence  of  iodine 

in   skeleton   of    (Deechsel),    A.,   ii, 

378. 

Gorgonic   acid,   iodo-    (Deechsel),  A., 

ii,  378. 
Gorgonin,  constitution  of  (Deechsel), 

A.,  ii,  378. 
Gout,  precipitation  of  urates  in  attacks 

of  (Moedhoest),  a.,  ii,  491. 
Grain,  proteids  of  (Ritthausen),  A.,  i, 

716. 
Graminece,    pentoses   in    (Goetze   and 

Pfeiffer),  a.,  ii,  443. 
Granatal.     ISee  Dihydrogranatone. 
Granatanine,  oxidation  of    (CiAMiClAN" 

and  Silber),  A.,  i,  397. 
Granatenine  (Ciamician  and  Silber), 

A.,  i,397. 
Granatic  acid  {homo fr opinio  acid)  and 
its      aiirochloride     (Ciamician    and 
Silber),  A.,  i,  397. 
Granatoline   (Ciamician  and  Silbeb), 

A.,  i,  397. 
Granatonine  (Ciamician  and  Silbeb), 
A.,  i,  397. 
analogy   of,    with   tropinone   (Will- 
statter),  a.,  i,  328. 
Granite  from  district  of  Columbia,  disin- 
tegration of  (Merrill),  A.,  ii,  483. 
from  Jersey,  alteration  of   (Holland 

and  Dickson),  A.,  ii,  261. 
from    Odenwald    (Chelius),   A.,   ii, 

612. 
gases  from  (Tilden),  A.,  ii,  656. 
Granites,    silica    and    quartz    of    (Za- 

leski),  a,,  ii,  262. 
Grapes,     blue,      colouring     matter     in 
(Weigert),  a.,  i,  388. 
red,  colouring  matter  in  (Sostegni), 
A.,  ii,  122. 
Graphite.     See  under  Carbon. 
Graphitic     schist     from     co.    Donegal 

(Moss),  A.,  ii,  108. 
Graphitoid  from  Saxony  (Luzi),  A.,  ii, 

366. 
Grossular  from  California  (Clarke),  A., 
ii,  38. 
from    Quebec    (Hoffmann),   A.,   ii, 
257. 
Guaiacol,  magnetic  rotatory  power,  &c., 
of  (Peekin),  T.,  1127,  1135,  1188, 
1240. 
ethereal  salts  of,  extraction  and  detec- 
tion   of    (Deagendoeff),    a.,   ii, 
278. 
carbonate,  action  of  alcohol  and  am- 
monia on   (Cazeneuvb),   A.,   i, 
528. 
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Guaiacol,    carbonate,  action   of   aniline 

and  of  o-  and  ^-toluidine  on  (Caze- 

neuve),  a.,  i,  528. 
phosphate  (Dubois),  A.,  i,  152. 
succinate  (Dubois),  A.,  i,  152. 
Guaiacol,  ^e^rachloro-  (Beuggemann), 

A.,  i,  356. 
^-nitro-    [OH  :  OMe  :  NO.  =  1:2:4] 

(Meldola),  p.,  1896,  125—127. 
dinitro-     [OH    :    OMe    :    (^0.2)3    = 

1  :  2  :  4  :  6]  (MeLDOLA,  WoOLCOTT, 

and  Wray),  T.,  1331. 
nitramino-    [OH  :  OMe  :  NO2  :  NH2 
=  1:2:4:6],  and  its  acetyl  de- 
rivatives   (Meldola,    Woolcott, 
and  Weay),  T.,  1331  ;   P.,  1896, 
164. 
thio-  (Voswinkel),  a.,  i,  378. 
detection  of  (Deagendoefp),  A.,  ii, 
279. 
Guaiacolantipyrine    (Patein    and   Du- 

eau),  a.,  i,  188. 
Guanidine,    occurrence     of,    in     Vicia 
sativa  (Schulze),  A.,  ii,  208. 
preparation  of  (Hoemann  Lectuee), 

T.,  715. 
compounds      of,    with     the     sugars 
(Wolef),  a.,  i,  78,  79. 
Guanidine,  amino-,  hydrolysis  of  (CuE- 
Tius),  A.,  i,  338. 
nitro-,  reduction  of  (Cuetius),  A.,  i, 
338. 
Guarinite  from  Vesuvius  (Rebuffat), 

A.,  ii,  309. 
Z-Gulonic  acid,  velocity  of  lactone  for- 
mation of  (Hjelt),  a.,  i,  597. 
Gum,  wood.     See  Xylan. 
Gurjun  balsam,  detection  of   (Hiesch- 

soHX),  A.,  ii,  508. 
Gypsum,    artificial    (Goegeu),    A.,    ii, 
35. 
from  Utah  (Moses),  A.,  ii,  661. 
from      Sicily,     water      enclosed     in 
(Sjogekk),  a.,  ii,  110. 


H. 


Hoemacytometer,   description  of  a  new 

(Olivee),  a.,  ii,  437. 
Haematic    acid,    dibasic     and    tribasic 

(KiJSTEE),  A.,  i,  516. 
Hsematin,  and  its  salts  (Kustee),  A.,  i, 
516. 
absorption  spectrum  of,  and  its  com- 
pounds (Gamgee),  a.,  i,  713. 
absorption   of,   from  the   alimentary 
canal  (Tiemann),  A.,  ii,  487. 
Haematite  from  Elba  (Roheee),  A.,  ii, 
431. 
artificial  (MOllee)  ,  A.,  ii,  254 ;  (Aec- 
TOWSKi),  A.,  ii,  307. 


Haematite,      magnetic      behaviour      of 

(Abt),  a.,  ii,  656. 
HcBmatomma   cocclneum,  occurrence  of 
atranoric    and   hoematommic    acids 
and  allied  compounds  in  (Zopf),  A., 
i,  103. 
ventosum,  absence  of  atranoric  acid  in 
(Zopf),  A.,  i,  103. 
Haematommenic   acid,  preparation   and 

properties  of  (Zopf),  A.,  i,  104. 
Haematommic     acid,    preparation    and 

properties  of  (Zopf),  A.,  i,  103. 
Haematoporphyrin        (Schunck        and 
Maechlevtski),  a,,  i,  496,  574. 
identity     of,    with     turacoporphyrin 

(Gamgee),  A.,  i,  714. 
absorption  bands  of  (Tschiech),  A., 

i,  624. 
absorption  spectra  of  acid  and  alka- 
line solutions  of  (Gamgee),  A.,  i, 
714. 
sources  of,  in  urine  (Stokvis),  A.,  ii, 
537. 
Haematoporphyrinuria   caused  by  doses 
of  sulphonal  (Gaeeod  and  Hopkins), 
A.,  ii,  264. 
Haematoxylin,    behaviour    of,    towards 
fused  potash  (Heezig),  A.,  i,  379. 
trimethylic    ether.      See    Trimethyl- 
haematoxylin. 
Haemin  (KiJSTEE),  A.,  i,  516. 

hydrochloride,  preparation  and  com- 
position of  (Cloetta),  a.,  i,  660. 
Haemochromogen,  absorption  spectrum 

of  (Gamgee),  A.,  i,  713. 
Haemogallol,  absorption  of,  from  the  ali- 
mentary   canal     (Geoegenbuegee), 
A.,  ii,  485  ;  (Tiemaxn),  A.,  ii,  487. 
Haemoglobin,  formation  of,  from   inor- 
ganic  iron  (Kunkel),  A.,  ii,  47. 
action  of  acetylene   on  (Beocinee), 

A.,  ii,  264. 
absorption    of,    in    alimentary   canal 
^Geoegenbuegee),    a.,    ii,    485; 
(Tiemann),  a.,  ii,  487. 
estimation     of,     by     a      colorimeter 

(Zangemeistee),  a.,  ii,  404. 
Methaemoglobin,  absorption  spectrum 
of  (Gamgee),  A.,  i,  713. 
in   blood  and  urine  from  chlorate 
poisoning  (Beandenbukg),   A., 
ii,  491. 
Carboxy haemoglobin, spectroscopic  ex- 
amination of  (Gamgee) ,  A., i,  713. 
dissociation  constant  of  (Hufnee), 
A.,  ii,  485. 
Hcemoglobinometer,   description    of     a 

new  (Olivee),  A.,  ii,  437. 
Haemol,  absorption  of,  in  the  alimentary 
canal  (Geoegexbuegee),  A.,  ii,  485. 
Hainite  from  Bohemia  (Blumeich),  A., 
ii,  314. 
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Halogens,  free,  poisonous  effect  of,  on 
alg£e  and  infusoria  (Bokorny),  A., 
ii,  669. 
Halogen  compounds,  poisonous  effect  of, 
on  algee  and  infusoria  (Bokorny),  A., 
ii,  669. 
Haricots,      See  Agricultural  chemistry. 

(Appendix.) 
Harmaline,  constitution  of  (Herzig  and 

Meyer),  A.,  i,  68. 
Harmine,  constitution  of  (HERZia  and 

Meyer),  A.,  i,  68. 
Harmotome  from  Ontario  (Hoffmann), 
A.,  ii,  190. 
dehydration    of;    absorption   of  am- 
monia by  (Friedel),  A.,  ii,  481. 
Hastingsite  from  Ontario   (Adams  and 

Harrington),  A.,  ii,  374. 
Hautefeuillite    from     Balme,    Norway 

(Michel),  A.,  ii,  112. 
Hawthorn  blossom,  colouring  matter  of 
white   (Perkin    and   Hummel),  T., 
1570  ;  P.,  1896,  186. 
Hay.    See  Agricultural  chemistry.    (Ap- 
pendix.) 
Heart,   embryonic,   physiology    of    the 
(Pickering),  A.,  ii,  663. 
action  of  drugs  on  (Pickering), 
A.,  ii,  46. 
frog's,  nutrition  of   (White),  A.,  ii, 
437. 
Heat  :— 

Absorption  of  radiant  heat  by  liquids 

(Zsigmondy),  a.,  ii,  464. 
Boiling  point  or  points,  apparatus  for 
the    accurate    determination    of 
(Kahlbaum),  a.,  ii,  233. 
apparatus   for    determining    (Per- 
kin), T.,  1041;  P.,  1896,  122. 
in   a  high   vacuum    (Krafft   and 

Weilandt),  a.,  ii,  464. 
and   the   genesis   of    the  elements 

(Blanshard),  a.,  ii,  233. 
mathematical   treatment   of  eleva- 
tion of  (van  Laar),  a.,  ii,  154. 
determination  of  molecular  weights 
by  the  elevation  of  (Beckmann, 
FucHS,  and  GtErnhardt),  A.,  ii, 
237. 
of  organic  substances  (Perkin),  T., 
1247. 
in    the    cathode    light    vacuum 
(Krafft  and  Weilandt),  A., 
ii,  635. 
of  aqueous  solutions  of  arsenic  tri- 

oxide  (BiLz),  A.,  ii,  152. 
of  a  solution  of  arsenic  trioxide  in 

nitrobenzene  (BiLz),  A,,  ii,  152. 
of  solutions  of  a-nitrocamphor  in 

ale-ohol  (Pescetta),  A.,  ii,  346. 
of  carbon  (Violle),  A.,  ii,  8. 


Heat  : — 

Boiling  point  or  points  of  solutions 
of  hexadecylamine  hydrochloride 
(Krafft   and   Strutz),    A.,  ii, 
467. 
of  hydrogen  (Olszewski),  A.,  ii,  9. 
of      solutions      in     methylic     and 
ethylic  alcohol    (Woelfer),  A., 
ii,  237. 
of    alcoholic   solutions   of  sodium 
oleate   (Krafft    and    Strutz), 
A.,  ii,  467. 
of  zinc  (Le  Ch atelier),  A.,  ii,  87. 
Heat  of   bromination  of  oils,   deter- 
mination of  (Wiley),  A.,  ii,  543. 
Calorie,  uncertainty  in  the  value  of 

the  (G-RiFFiTfls),  A.,  ii,  147. 

Calorimeter,  mixing,  improved 

*  (Waterman),  A.,  ii,  146. 

modification  of  Regnault's  thermo- 
(Massol  and  Gtuillot),  A.,  ii,  8. 
Heat  of  combustion  of  fuels,  deter- 
mination of  the  (Hempel)  ,  A.,  ii,. 
556. 
See  also  Heat,  Thermochemicaldata 
Conductivity  of  vapours  for  heat  and 
ion    velocity,   connection    between 
(Bredig),  a.,  ii,  348. 
Critical  temperature,  disappearance  of 
the  meniscus  at  the  (Zambiasi), 
A.,  ii,  234;    (Altschul),  A.,  ii,. 
407. 
specific  volumes  of  the  liquid  and 
gaseous  phases  at  the 
(Zambiasi),  A.,  ii,  234. 
of  mixtures  (Kuenen),  A.,  ii,  10. 
of   ethylic  alcohol  (Batelli),  A., 

ii,  150. 
of  hydrogen  (Olszewski),  A.,  ii,9. 
Heat    developed    by    alcoholic    fer- 
mentation (Bouffard),  A.,ii,  12^ 
by  the  nitration  of  aromatic  sub- 
stances  (Matignon  and 
Deligny),  a.,  ii,  88. 
Heat  of  dilution  and  freezing  pointy 
relation    between    (Roloff),    A., 
ii,  291. 
Dissociation    pressure    of    hydrated 
barium       chloride        (Mijller- 
Erzbach),  a.,  ii,  295. 
of  hydrated  copper  sulphate 

(MiJLLER-ERZBACH),  A.,  ii,  295. 
of    hydrated    disodium    hydrogen 
phosphate    (Mijller-Erzbach), 
A.,  ii,  295. 
of  hydrated  zinc  sulphate  (Mxjller- 
Erzbach),  a.,  ii,  295. 
Heat  of   electrolytic   dissociation   of 
acetic    acid    (Kortright),    A., 
ii,  463. 
of  bromacetic  acid  (Kortright),. 
A.,  ii,  463. 
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Heat  : — 

Heat  of   electrolytic    dissociation  of 
chloracetic  acid  (Korteight),  A., 

ii,  463. 
of  dichloracetic  acid  (Korteight), 

A.,  ii,  463. 
of  benzoic  acid  (Koeteight),  A., 

ii,  463. 
of  butyric  acid  (Korteight),  A., 

ii,  463. 
of  citraconic   acid    (Koeteight), 

A.,  ii,  463. 
of  fumaric  acid  (Koeteight),  A., 

ii,  463. 
of  maleic  acid   (Koeteight),  A., 

ii,  463. 
of  malonic  acid  (Koeteight),  A., 

ii,  463. 
of  mesaconic  acid    (Koeteight), 

A.,  ii,  463. 
of  plithalic  acid  (Koeteight),  A., 

ii.,  463. 
of  i.sophthalic  acid  (Koeteight), 

A.,  ii,  463. 
of  succinic  acid  (Koeteight),  A., 

ii,  463. 
Expansion    coefficient   of   argon   and 

helium  (Kuenen  and  Randall), 

A.,  ii,  598. 
of  liquids  (Teaube),  A.,  ii,  235. 
of  salt  solutions  (de  Lannoy),  A., 

ii,  233. 
Heat  of  formation.    See  Heat,  thermo- 

cliemical  data. 
Freezing   point  or   points,  abnormal 

depressions    of  the    (GtAEELLi), 

A.,  ii,  292. 
connection     between     constitution 

and  abnormal  depression  of  the 

(G-aeelli),  a.,  ii,  157. 
of    solutions,   apparent    and    true 

(Wildermann),  a.,  ii,  290. 
depression,  mathematical  treatment 

of  (van  Laar),  a.,  ii,  154. 
in  pure   ice   from  dilute  solutions 

(Zoppellari),  a.,  ii,'514. 
depression  of,  of  milk  and  serum 

(Wintee),  a.,  ii,  199. 
formation  of  solid  solutions  causing 

abnoi-mal     depressions      of    the 

(Gaeelli),  a.,  ii,  469. 
molecular  depression    in    aqueous 

solutions  of  the  (Wildeemann), 

A.,  ii,  351. 
of   concentrated   solutions,  method 

of   determining    the    (Roloff), 

A.,  ii,  291. 
of  dilute  solutions,    determination 

of  (Xeenst  and  Abegg),  A.,  ii, 

292,  352  ;   (LooMis),  A.,  ii,  353  ; 

(Wildeemann  ;    Abegg),  A.,  ii, 

587;   (Ponsot),  A.,  ii,  636. 


Heat  : — 

Freezing  point  or  points  of  solutions 

of     substances     in     solvents    of 

similar   constitution  (Gaeelli), 

A.,  ii,  292. 
of  solutions  of  organic  compounds 

in     bromoform    (Ampola     and 

Manuelli),  a.,  ii,  238. 
of  solutions  of   sahs  and   acids  in 

formic      acid       (Zanninovich- 

Tessaein),  a.,  ii,  352. 
of  benzene  solutions,  influence  of 

pressure  on  (Colson),  A.,ii,  157. 
of  aqueous  solutions  of  acetic  acid 

(Ponsot),  A.,  ii,  412. 
of  concentrated  aqueous   solutions 

of  acetic   acid  (Roloff),  A.,  ii, 

291. 
of  solutions  of  the  acetates  of  weak 

bases  in  benzene  (Zoppellaei), 

A.,  ii,  515. 
of  dilute  solutions  of  dichloracetic 

acid    (Wildeemann),    A.,    ii, 

351. 
of  dilute  solutions  of  trichloi-acetic 

acid    (Wildeemann),    A.,    ii, 

351. 
of   dilute   solutions  of  ammonium 

chloride  (Loomis),  A.,  ii,  352. 
of   dilute  solutions  of  ammonium 

nitrate  (Loomis),  A.,  ii,  352. 
of    aqueous    solutions    of    barium 

chloride  (Ponsot),  A.,  ii,  412. 
of     dilute     solutions     of     barium 

chloride  (Loomis),  A.,  ii,  352. 
of     dilute     solutions     of     o-nitro- 

benzoic  acid  (Wildeemann),  A., 

ii,  351. 
of   aqueous    solutions    of   calcium 

chloride  (Ponsot),  A.,  ii,  412. 
of  solutions  of  o-nitrocamphor  in 

benzene    (Pescetta),     A.,    ii, 

346. 
of   dilute  solutions    of   carbamide 

(Abegg),  A.,  ii,  588. 
of  dilute  solutions  of  ethylic  alcohol 

(Jones),  A.,  ii,   155 ;  (Abegg), 

A.,  ii,  588. 
of      solutions     of     active     ethylic 

diacetylgly cerate    in   acetic   acid 

and  in  benzene  (Feankland  and 

Pickard),    T.,    134,    135;     P., 

1896,  11. 
of    dilute    solutions    of    rf-glucose 

(Abegg),  A.,  ii,  588. 
of  concentrated  aqueous  solutions 

of  hydrochloric  acid  (Roloff), 

A.,  ii,  291. 
of  dilute  solutions  of  hydrochloric 

acid  (Loomis),  A.,  ii,  352. 
of    aqueous      solutions     of     lead 

nitrate  (Ponsot),  A.,  ii,  412. 
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Heat  : — 

Freezing  point  or  points  of  dilute 
solutions  of  magnesium  chloride 
(LooMis),  A.,  ii".  352. 

of  solutions  of  active  and  inactive 
methylic  dibenzoylglycerates  in 
acetic  acid,  benzene,  nitro-ben- 
zene,  and  ethylenic  dibromide 
(Feankland  and  Pickaed), 
T.,  125,  127,  129,  131,  132;  P., 
1896,  11. 

of  aqueous  solutions  of  oxalic  acid 
(Poxsot),  a.,  ii,  412. 

of  solutions  of  phenols  in  corre- 
sponding and  other  hydrocarbons 
(Pateeno),  A.,  ii,  156. 

of  solutions  of  phenols  in  naphthal- 
ene (Afwees),  a.,  ii,  156. 

of  solutions  of  substituted  phenols 
in  naphthalene  (Aijwees  and 
Inxes).  a.,  ii,  293. 

of  dilute  solutions  of  phosphoric 
acid  (LooMis),  A.,  ii,  352. 

of  aqueous  solutions  of  potassium 
bromide  (Ponsot),  A.,  ii,  412. 

of  dilute  solutions  of  potassium 
carbonate  (LooMis),  A.,  ii, 
352. 

of  aqueous  solutions  of  potassium 
chloride  (Ponsot),  A.,  ii,  412. 

of  concentrated  aqueous  solutions 
of  potassium  chloride  (Roloff), 
A.,  ii,  291. 

of  dilute   solutions   of    potassium 
chloride  (Wildeemann),  A.,  ii, 
351;  (LooMis),    A.,    ii,    352; 
(Abegg),  a.,  ii,  588. 

of  dilute  solutions  of  potassium 
nitrate  (Loomis),  A.,  ii,  352. 

of  aqueous  solutions  of  potassium 
sulphate  (Ponsot),  A.,  ii,  412. 

of  dilute  solutions  of  potassium 
sulphate  (Loomis),  A.,  ii,  352; 
(Abegg),  A.,  ii,  588. 

of  dilute  solutions  of  resorcinol 
(Wildeemann),  A.,  ii,  351. 

of  dilute  solutions  of  sodium 
carbonate  (Loomis),  A.,  ii, 
352. 

of  -aqueous    solutions    of   sodium 
chloride     (Ponsot),     A.,     ii, 
412. 

of  dilute  solutions  of  sodium  nitrate 
(Loomis),  A.,  ii,  352  ;  (Abegg), 
A.,  ii,  588. 

of  dilute  solutions  of  sodium  sulph- 
ate (Loomis),  A.,  ii,  352. 

of  aqueous  solutions  of  cane  sugar 
(Ponsot),  A.,  ii,  412. 

of  dilute  solutions  of  cane  sugar 
(Jones),  A.,  ii,  155;  (Wildee- 
mann), A.,  ii,  351,  588. 


Heat  : — 

Freezing  point  or  points  of  aqueous 

solutions  of  sulphuric  acid  (Pon- 
sot), A.,  ii,  412, 
of    dilute   solutions    of    sulphuric 

acid  (Wildeemann),  A.,  ii,  351. 
of  dilute  solutions  of  tartaric   acid 

(Abegg),  A.,  ii,  588. 
Heat  of  ionisation  of  metals  (Jahn), 

A.,  ii,  230,  231. 
Latent  heat  or  heats  of  evaporation, 

method  of  comparing  (Maeshall 

and  Ramsay),  A.,  ii,  349. 
and  molecular  complexity,  connec- 
tion of   (Linebaegee),    a.,    ii, 

9. 
relation  of  vapour  density,  boiling 

point,    and  (Dudley),     A.,    ii, 

289. 
of  elements  (Sutheeland),  A.,   ii, 

7. 
of     paracetaldehyde     (Beckmann, 

FucHS,  and  G-eenhaedt),  A.,  ii, 

237. 
of    acetic    acid    (Maeshall    and 

Ramsay),  A.,  ii,  349. 
of    acetone    (Beckmann,    Fuchs, 

and  Geenhaedt),  A.,  ii,  237. 
of    t^oamylic   acetate  (Beckmann, 

Ffchs,  and  Q-eenhaedt),  A.,  ii, 

237. 
of  tsoamylic   alcohol  (Beckmann, 

Fuchs,  and  Gteenhaedt),  A.,  ii, 

237. 
of  tertiary  amylic  alcohol  (Beck- 
mann, Fuchs,  and  Geenhaedt), 

A.,  ii,  237. 
of    benzene    (Beckmann,    Fuchs, 

and  Geenhaedt),  A.,  ii,   237 ; 

(Geiffiths  and  Maeshall),  A., 

ii,  349. 
of  camphor   (Beckmann,  Fuchs, 

and  Geenhaedt),  A.,  ii,  237. 
of  carbon  bisulphide  (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
of      chloroform      (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
of    cymene    (Beckmann,    Fuchs, 

and  Geenhaedt),  A.,  ii,  237. 
of  decane  (Luginin),  A,,  ii,  146. 
of  diethyl  ketone  (Luginin),  A.,  ii, 

146. 
of  dipropyl  ketone  (Luginin),  A., 

ii,  146. 
of    nitroetliane      (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
of  ethylenic  dibromide  (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
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IIkAT  :— 

Latent  lieat  or  lieats  of   ethylenic  di- 

chloride     (Beckmann,     Fuchs, 

and  Gernharot),  A.,  ii,  237. 

of    ethylic     acetate     (Beckmann, 

FrcHS,  and  GERNnARbx),  A.,  ii, 

237  ;  (Maeshall  and  Kamsay), 

A.,  ii,  349. 
of    etliylic     alcohol     (Becemann, 

Fuchs,  and  G-ernhardt),  A.,ii, 

237  ;  (Maeshall  and  Eamsat), 

A.,  ii,  349. 
of    ethylic   bromide    (Beckmann, 

Fuchs,  and  Geenhardt),  A.,  ii, 

237. 
of  ethylic  carbonate  (Louguinine), 

A.,  'ii,  146. 
of    ethylic     ether     (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
of    ethylic    formate    (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,ii, 

237  ;  (Maeshall  and  Eamsat), 

A.,  ii,  349. 
of    ethylic    iodide    (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
of  ethylic  propionate  (Maeshall 

and  Kamsay),  A.,  ii,  349. 
of  formic  acid  (Maeshall),  A.,  ii, 

589. 
of  glycerol    (Beckmann,    Fuchs, 

and  Geenhaedt),  A.,  ii,  237. 
of  menthol    (Beckmann,   Fuchs, 

and  Geenhaedt),  A.,  ii,  237. 
of      menthone      (Beckmann, 

Fuchs,  and  Geunhaedt),  A,,  ii, 

237. 
of   methyl    butyl    ketone    (LuGi- 

nin),  a.,  ii,  146. 
of    methyl    ethyl    ketone     (LuGH- 

nin),  a.,  ii,  146. 
of  methyl    propyl    ketone  (Beck- 
mann, Fuchs,  and  Geenhaedt), 

A.,  ii,  237. 
of    methyl   /^propyl   ketone   (Lu- 

oinik),  a.,  ii,  146. 
of  methylal    (Bkckmann,   Fuchs, 

and  Geenhaedt),  A  ,  ii,  237. 
of  methylie    acetate    (Beckmann, 

Fuchs,  and  Geenhaedt).  A.,  ii, 

237  ;  (Maeshall  and  Ramsay), 

A.,  ii,  349. 
of    methylie  alcohol    (Beckmann, 

Fuchs,  and  Geenhaedt),  A.,  ii, 

237. 
of  methylie  butyrate    (Maeshall 

and  Eamsay),*A.,  ii,  319. 
of  methylie  ?*obutyrate  {Maeshall 

and  Eamsay),  A.,  ii,  349. 
of  methylie  carbonate  (Luginin), 

A.,  ii,  146. 
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Heat  : — 

Latent  heat  or  heats  of  methylie 
formate  (Beckmann,  Fuchs,  and 
Geenhaedt),  A.,  ii,  237 ;  (Mae- 
shall and  Eamsay),  A.,  ii,  349. 

of  methylie  iodide  (Beckmann, 
Fuchs,  and  Geenhaedt),  A.,  ii, 
237. 

of  methylie  propionate  (Marshall 
and  Eamsay),  A.,  ii,  349. 

of  normal  octane  (Luginin),  A., 
ii,  146. 

of    propionitrile     (Beckmann, 
Fuchs,  and  Geenhardt),  A.,  ii, 
237. 

of  propylic  acetate  (Marshall  and 
Eamsay),  A.,  ii,  349. 

of  propylic  alcohol  (Beckmann, 
Fuchs,  and  Geenhardt),  A.,  ii, 
237. 

of  ^^¥opropylic  alcohol  (Beckmann, 
Fuchs,  and  Gernhardt),  A.,  ii, 
237. 

of  propylic  formate  (Marshall 
and  Eamsay),  A.,  ii,  349. 

of  toluene  (Marshall  and  Ramsay), 
A.,  ii,  349. 

of  water  (Beckmann,  Fuchs,  and 
Geenhaedt),  A.,  ii,  237. 

of  m-xylene  (Maeshall  and  Eam- 
say), A.,  ii,  349. 
Melting    point    or    points    of    some 
metals  (Le  Chatelies),  A.,  ii, 
87. 

of  alloys,  influence  of  isomorphism 
on  the  (Gautiee),  A.,  ii,  646. 

of  optical  isomerides  (Walden), 
A.,  ii,  553. 

of  silver,  gold,  copper,  nickel, 
palladium,  and  platinum  (HoL- 
BOEN  and  Wien),  A.,  ii,  87. 

of  hydrated  sodium  sulphate,  de- 
pression by  foreign  substances 
of  the  (LowENHERz),  A.,  ii, 
149. 

physical  changes  of  metallic  sul- 
phides at  temperatures  below 
their  (Spuing),  A.,  ii,  290. 
Heat  of  bromination  of  oils,  deter- 
mination of  (Wiley),  A.,  ii, 
543. 
Heat  of  solution  and  dilution,  mathe- 
matical treatment  of  (tan  Laar), 
A.,  ii,  154. 

of     acenaphthene      in      methylie, 
ethylic,    and    propylic    alcohols, 
chloroform,     and      toluene 
(Spkyers),  a.,  ii,  411. 

of  solution  and  dilution  of  acet- 
amide  in  water  and  ethylic 
alcohol  (Speyers),  A.,  ii,  411. 
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Heat  : — 

Heat  of  solution   and   dilution   of 

acetanilide      in     methjlic     and 

ethyJic  alcohols  and  cliloroform 

(Speyeks),  a.,  ii,  411. 
of   benzamide    in    etbylic    alcohol 

(Speyebs),  a.,  ii,  411. 
of  chloral  hydrate  in  water,  ethylic 

alcohol,  chloroform,  and  toluene 

(Speyers),  a.,  ii,  411. 
of   mannitol   in   water  (Speyees), 

A.,  ii,  411. 
of  naphthalene  in  niethylic,  ethylic, 

and    pro  py  lie     alcohols,    chloro- 
form, and  toluene  (Speyers),  A., 

ii,  411. 
of  jjlienanthrene  in  ethylic  alcohol 

and   toluene    (Speyeks),  A.,    ii, 

411. 
of  resorcinol  in  water  and  ethylic 

alcohol       (Speyeks),      A.,      ii, 

411. 
of  sodium  chloride  (Stackelbeeg), 

A.,  ii,  589. 
of  succinimide  in  water  and  ethylic 

alcohol  (Speyers),  A,,  ii,  411. 
curve  of  sulphuric  acid,  self-recorded 

breaks  in  the  (Pickering),  A.,  ii, 

155. 
of  cane  sugar  in  water  (Speyers), 

A.,ii,  411. 
of   ^-toluidine   in   ethylic   alcohol, 

chloroform,      and      toluene 

(Speyers),  A.,  ii,  411. 
of  urea  in  water  and  ethylic  alco- 
hol (Speyers),  A.,  ii,  411. 
of    urelhane    in    water,    methylic, 

ethylic,    and    propylic    alcohols, 

chloroform,      and      toluene 

(Speyeks),  A.,  ii,  411. 
Specificheat  of  solutions  (Tammann), 

A.,  ii,  289. 
of     acetic     acid     (Massol    and 

Guillot),  a.,  ii,  8. 
of  air  (Amagat),  A.,  ii,  349. 
of  alloys    of   antimony    and    iron 

(Laboede),  a.,  ii,  652. 
of    copper    (Bartoli   and  Steac- 

CiATi),  A.,  ii,  145. 
of    formic    acid    (Massol    and 

Guillot),  a.,  ii,  8. 
of  graphite  (Violle),  A.,  ii,  8. 
of  lead  (Bartoli  and  Stbacciati), 

A.,  ii,  145. 
of  mercury  (Babtoli  and  Strac- 

ciati),  a.,  ii,  145. 
of  platinum  (Barioli  and  Strac- 

ciATi),  A.,  ii,  145. 
of    tilver    (Baetoli    and    Steac- 

ciATi),  A  ,  ii,  145. 
of  tin  (Bartoli  and  Stracciati), 

A.,  ii,  145. 


Heat  -. — 

Specific    heat  of    water   at    different 
temperatures  (Dieteeici),    A.,  ii, 
232. 
Temperature    of    certain    flames 

(Hartley),  T.,  844;  P.,  1896, 

98. 
of  hydrocarbon  flames  (Lewes),  A., 

ii,  141. 
influence  of,  on  the  rate  of  chemical 

change  (Hahcouet  and  EssoN), 

A.,  ii,  238. 
influence  of,  on  the  velocity  of  intra- 
molecular changes  of   oximes  of 

(Ley),  a.,  ii,  243. 
of  maximum  density  of  salt    solu- 
tions (de  Lanxoy),  a.,  ii,  233. 
Temperatures,  measurement   of  high 
>  (Holboen  and  Wien),    A.,   ii, 

87. 
low  (Dew^ae),  p.,  1895,  221. 
production    of  very   low    (Linde), 

A.,  ii,  232. 
Therraochemical  data   of  acetal  and 

chloracetal  (Rivals),  A.,  ii,  588. 
of  j9-nitroacetanilide    (Matigxon 

and  Deligny),  A.,  ii,  88. 
of  acetylacetone  (Guinchant),  A., 

ii,  12. 
of     ammonium     mercuric    bromo- 

cyanide  (Varet),  A.,  ii,  88. 
of  ammonium  mercuric  iodocyanide 

(Varet),  A.,  ii,  148. 
of  barium  mercuric  bromocyanide 

(Vaeet),  a.,  ii,  88. 
of     barium    mercuric    iodocjanide 

(Vaeet),  A.,  ii,  148. 
of  barium  oxybromide  (Tassilly), 

A.,  ii,  465. 
of  barium  oxychloride  (Tassiliy), 

A.,  ii,  465. 
of    nitrobenzaldehyde    (Matigno.v 

and  Deligny),  A.,  ii,  88. 
of   o-chlorobenzoic  acid   (Rivals), 

A.,  ii,  409. 
of     o-chlorobenzoic      chloride 

(Rivals),  A.,  ii,409. 
of    m-    and  jo-o-nitrobenzoic   acids 

(Matignon  and  Deligny),  A., 

ii,  88. 
of  benzoic  cyanide  (Guinchant), 

A.,  ii,  465. 
of  benzoylalanine  (Stohmann  and 

Schmidt),  A.,  ii,  466. 
of    benzoylsarcosine     (Stohmann 

and  Schmidt),  A.,  ii,  466. 
of  cadmium  mercuric  bromocyanide 

(Vaeet),  A.,  ii,  88. 
of  cadmium  mercuric  iodocyanidc 

(Vaeet),  A.,  ii,  148. 
of  liydrated  calcium  iodide   (Tas- 
silly), A.,  ii,  350. 
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Heat  : — 

Thermocliemical  data  of  calcium  mev- 
curic  bromocjanide  (Yarrt),  A., 
ii,  88. 
of   calcium    mercuric    iodocjanide 

(Yaret),  a.,  ii,  148. 
of  calcium  oxybromide  (Tassilly), 

A.,  ii,  465. 
of  nitrocarbamide   (Tanatar),  A., 

ii,  466. 
of   cuprous  cjanide    (Varet),  A., 

ii,  149. 
of     cyanacetamide     (Guixchant), 

A.,  ii,  4G5. 
of    cjanacetic   acid   (GrUiNCHAisrT), 

A.,  ii,  465. 
of    cyanacetoplienone      (GrUiN- 

chant),  a.,  ii,  465. 
of    cyanuric  acid    (Lemoult),   A., 

ii,ll. 
of  the  ethylic   salts  of   the  clilor- 
acetic  acids  (Rivals).  A.,  ii,  588. 
•of     ethylic     cyanacetate      (Gruix- 

Chant),  a.,  ii,  12. 
of  ethylic  cvanacetoacetate  (GruiN- 

Chant),  a.,  ii,  12. 
•of    ethylic    diacetoacetate    (GtriN- 

Chant),  A.,  ii,  12. 
of  hippui-ic  acid    (Stohmann  and 

Schmidt),  A.,  ii,  466. 
of   hydrogen   selenide    (Pelabox), 

A.,  ii,  96. 
of    lithium   cyanide   (Varet),  A., 

ii,  149. 
of  lithium   mercuric  bromocvanide 

(Varet),  A.,  ii,  88. 
of    lithium   mercuric    iodocyanide 

(Varet),  A.,  ii,  148. 
Oi    magnesium    cyanide    (Varet), 

A.,  ii,  149. 
of    magnesium   mercuric    bromo- 

cyauide  (Varet),  A.,  ii,  88. 
of  magnesium  mercuric  iodocyanide 

(Varet),  A.,  ii,  ]48. 
of  manganese  carbide  (Le  Chate- 

tjer),  a.,  ii,  350. 
of    manganese    carbonate    (Le 

Ciiatelier),  a.,  ii,  350. 
of     manganese     monoxide     (Lb 

Chatelier),  a.,  ii,  350. 
of    manganese     peroxide    (Le 

Chatelier),  A.,  ii,  350. 
of  manganese  silicate  (Le  Chate- 
lier), A.,  ii,  350. 
of   methylic    acetoacetate  (Guin- 

CHANt),  a.,  ii,  12. 
of  methylic  acetylmalonate  (GuiN- 

CHANt),  a.,  iij  12. 
of    methylic    cyanacetate    (GuiN- 

chant),  a.,  ii,  12. 
of    methylic    cyanacetoacetate 
(GuiNCHAN^r),  A.,  ii,  12. 


Heat  : — 

Thermochemical    data     of    methylic 
malonate   (Guinchant),   A.,  ii, 
12. 
of  nickel  cyanide  (Varet),  A.,  ii, 

513. 
of  some  nickelocyanides  (Varet), 

A.,  ii,  513. 
of    phenylacetic   acid    (Stohmann 

and  Schmidt),  A.,  ii,  466. 
of   phenaceturic   acid    (Stohmann 

and  Schmidt),  A.,  ii,  466. 
of   o-nitrophenol    (Matignon  and 

Deligny),  a,,  ii,  88. 
,of  ^-nitrophenol  (Matignon   and 

Deligny),  a.,  ii,  88. 
of     potassium     o-chlorobenzoate 

(Rivals),  A.,  ii,  409. 
of   sodium    and   potassium   cyan- 

urates  (Lemoult),  A.,  ii,  11. 
of  sodium  mercuric  bromocyanide 

(Varet),  A.,  ii,  88. 
of   sodium   mercuric   iodocyanide 

(Varet),  A.,  ii,  148. 
of    strontium    mercuric     bromo- 
cyanide (Varet),  A.,  ii,  8S. 
of  hydrated  strontium  iodide  (Tas- 
silly), A.,  ii,  350. 
of  strontium  mercuric  iodocyanide 

(Varet),  A.,  ii,  148. 
of    strontium    oxybromide    (Tas- 
silly), A.,  ii,  465. 
of  o-toluoylalanine  (Stohmann  and 

Schmidt),  A.,  ii,  466. 
of  jt?-toluoylalanine  (Stohmann  and 

Schmidt),  A.,  ii,  466. 
of  0-,  m-,  and  jo-toluric  acids  (Stoh- 
mann and  Schmidt),  A.,  ii,  466. 
of  triethylic  phosphate  (Cavalier), 

A.,  ii,  590. 
of    zinc    mercuric    bromocyanide 

(Varet),  A.,  ii,  8S. 
relating  to  the  combination  of  benz- 
ene and  azobenzene  in  the  liquid 
and  solid  states  (Pickering),  A., 
ii,  148. 
I'clating  to  the  combination  of  di- 
nitrobenzenes  and  naphthalene  in 
the    liquid    and    solid    states 
(Pickering),  A.,  ii,  148. 
relating  to  the  replacement  of  mer- 
cury by  potassium  (Varet),  A., 
ii,  649. 
relating    to    the    combination     of 
pinacone  and  water  in  the  liquid 
and   solid    states    (Pickering), 
A.,  ii,  148. 
relating    to    the    combination   of 
sodium  hydroxide  and  water  in 
the  liquid  and  solid  states  (Picke- 
ring), A.,  ii,  148. 
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II  EAT: — 

Tliermocliemical  data  relating  to  the 
combination  of  stannic   bromide 
and  water  in  the  liquid  and  solid 
states  (Pickeeing),  A.,  ii,  148. 
relating    to     the    combination     of 
sulphuric  acid  and  water  in  the 
liquid  and  solid  states  (Picke- 
eing), A  ,  ii,  14S. 
of  uranium  compounds  (Alot),  A., 
ii,  590. 
Tliermochemistry,  fundamental  atomic 

laws  of  (Sutherland),  A.,  ii,  7. 
Tliermo-couple,  Ls  Chatelier's,  com- 
parison   of    the    air    thermometer 
with  (HoLBOEN  and  Wien),  A.,  ii, 
87. 
Thermodynamics,     applications     to 
chemistry  of  (Fitzgerald),  T., 
895;   P.,"  1896,  25. 
of  galvanic  polarisation  (Le  Blanc)  , 
A.,  ii,  4. 
Thermoelectromotire  force  of  metals 
ani  alloys  (Dewae  and  Fleming), 
A.,  ii,  4. 
Tliermometry,  advantages  of  the  use 

of  argon  in  (Q.uinan),  A.,  ii,  407. 
Transition  point  of  hydrated  sodium 
hydrogen  phosphate  (Baue),  A.,  ii, 
146 
Unit  of  h°at,  proposal  of  a  standard 

(GrEIFFITHS),  A  ,  ii,  347. 
Vapour   pressures   at   high  tempera- 
tures, apparatus  for  determining 
(Walter),  A.,  ii,  297. 
of    mixtures    of    volatile    liquids 

(LiNEnAKOEii),  A.,  ii,  408. 
of  concentrated  solutions  of  calcium 

nitrate  (VVaddell),  A.,  ii,  151. 
of   ethylic    alcohol  (Batelli),  A., 

ii,  150. 
of  concentrated  solutions  of  lithium 

nitrate  (Waddell),  A.,  ii,  151. 
of  liquid  oxygen  (Esteeicher),  A., 
ii,  150. 
Helianthotannic    acid    in    Helianthus 
(O-'BORNE  and  Campbell),  A.,  i,716. 
HelianMiufi,   edestin   in  (Osborne   and 
Campbell),  A  ,  i,  716. 
tuherosvs,  arginine  in  (Schulze),  A., 
ii,  383. 
Helium,  sources  of  (Wilde),  A  ,  ii,  165. 
in  minerals  (Erdmann),  A  ,  ii,  570 
yield    from    different   minerals,    and 
properties  of  (Ramsay),  A.,  ii,  596. 
from    uraninite    (Lockyer),    A.,   ii, 

596. 
absence  of,  in  certain  mineral  waters 
(Kellas  and  Ramsay),  A.,  ii,  655. 
presence  of,  in  the  gas  from  the  Bath 
springs  and  in  the  atmosphere  (Ray- 
leigh),  a  ,  ii,  599. 


Helium,  presence  of,  in  air  and  water 
(Kaysee),  a.,  ii,  19. 

in  a  natural  water  (Motieeu),  A.,  ii, 
298. 

in  mineral  waters  (Boitchaed),  A., 
ii,  117. 

in  sulphuretted  waters  (Teoost  and 
OuvRARD  ;  Bouchard),  A.,  ii,  298. 

&c.,  state  of,  in  minerals  (Tilden), 
A.,  ii,  655. 

density  and  atomic  weight  of  (Lan- 
glet),  a.,  ii,  99. 

probable  atomic  weights  of  constitu- 
ents of  (RuNGE  and  Paschen),  A., 
ii,  2. 

position  of,  in  the  periodic  system 
(Deeley  ;  Preyer),  A.,  ii,  418. 

homogeneity    of    (Ramsay    and 
j  >         Collie),  a.,  ii,  645. 
j        classification  of  (Wilde\  A.,  ii,  165. 

chemical  analogies  of  (Hill),  A.,  ii,. 
418. 

refractivity  of  (Rayleigh),  A.,  ii^ 
598. 

spectrum  of  (Crookes),  A.,  ii,  1. 

spectrum  of  gas  from  cleveite  (Runoe 
and  Paschen),  A.,  ii,  1. 

wave-length  of  the  line  1)3  in  the  solar 
spectrum  (Palmer),  A.,  ii,  405. 

behaviour  of,  when  submitted  to  the 
electric  discharge  (Collie  and  Ram- 
say), A.,  ii,  634. 

expansion  of,  by  heat  (Kuenen  and 
Randall),  A.,  ii,  598. 

viscosity  of  (Rayleigh),  A.,  ii,  599. 

absorbed  by  cleveite,  iron,  and  palla- 
dium (Tilden),  a.,  ii,  656. 

combination    of,    with    magnesium 
(TROOSTand  Ouvraro),  A.,  ii,  99. 
Helmholtz    memorial    lecture    (Fitz- 
gerald), T.,  885;  P.,  1896,  25. 

discussion    on    (Harcourt,   Lister, 

Feankland,  Rayleigh,  Roscor. 

Armstrong,  Poynting)  ,  P.,  1896, 

26. 

"  Helvetia-green  "  (Peud'homme),  A., 

i,  485. 
Hemicelluloses,      fermentation      of 

CGRiJss),  A.,  ii,  670. 
Hemimellithene    (1:2:  S-frimethi/l- 

benzene),  synthesis  of  (Lucas),  A.,  i, 

418. 
Hemimellitic  acid  (1:2:  S-benzenetn  • 
carhoxylic    acid)    and    its    salts 
(Grab be  and  Leonhardt),  A.,  i. 
437. 

from      methylpurjiuroxanthin 

(ScHUNCK  and  IVIarchlewski),  T., 
70;   p.,  1895,  203, 

etherification  of  (Meyer),  A.,  i,  517. 
Hemimellitic  anhydride   (Q-RAEBE  and 

Leonhardt),  A.,  i,  437. 
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llemimellitimide  and  its  salts  (Gbaebe 

and  Leonhardt),  A.,  i,  437. 
Hemimorphite  from  Silesia  (Teaube), 

A.,  ii,  255. 
a-Hemipinamic  acid,  silver  8alt(IIooGE- 

WEEFF  and  VAN  Dorp),  A.,  i,  315. 
/8-Hemipinamic  acid,  silver  salt  (Hooge- 

WEEFF  and  VAN  Dorp),  A,,  i,  315. 
Hemp,  edestin,  a  proteid  in  (Osboene 
and  Campbell),  A.,  i,  716. 
Indian,  charas,  the  resin  of  (Wood, 
Spivey,    and    Easterfield),    T., 
539  ;  P.,  1896,  76. 
Hempseed  oil,  oxidisability  of  (Bishop), 

A.,  ii,  399. 
Ilendecenoic    acid    {undecylenic    acid) 
dibroniide,  action  of  alcoholic  pot- 
ash on  (Kbafft),  a.,  i,  665. 
bromo-,  action  of  potassium  carbon- 
ate    on,     in      alcoholic      solution 
(Krafft),  A.,  i,  665. 
IIendecinoic  acids  : — 

Hendecinoic  acid  {undecolic  acid)  and 

oxidation  (Krafft),  A.,  i,  665. 
Dehydrohendecenoic    acid    {dehydro- 
undecylenic  acid)  and  its  oxidation 
Keafft),  a.,  i,  665. 
action  of  potash  on  (Keafft),  A., 

i,  665. 
ethylic  salt  (Krafft),  A.,  i,  666. 
Hendecinylic    alcohol: — Methyl- 
allylhexenylcarbinol    {homolinaloT) 
from    methylheptenone    (Babbieb 
andBouvEiULT),  A.,  i,  491. 
and      its     acetate      (Tiemann     and 

Schmidt),  A.,  i,  271. 
action  of  sulphuric  acid  on  (Tiemann 

and  Schmidt),  A.,  i,  271. 
oxidation  of  (TiEMANNand  Schmidt), 
A.,  i,  271,  272. 
't*o-Hendecylamine     (isoundecylamine) , 
action  of  carbon  bisvilphide  on  (PoN- 
zio),  A.,  i,  636. 
Heptanaphthene.    See  Methylcyclohex- 

ane. 
Heptanes  : — 

Heptane,    magnetic    rotatory    power 
and  relative  density  of  (Peekin), 
T.,  1063,  1172,  1236. 
Sd-dinitro-  (Bobn),  A.,  i,  199. 
<J-nitro-^-nitroso-  (Born),  A.,  i,  199. 
Diwopropylmethane,        77-dinitro- 
(Boen),  a.,  i,  199. 
7-nitro-7-nitroso-  (Born),  A.,i,  199. 
Methyl-a-ethylpropylmethane,  iSjS-di- 
nitro-  (BoEN),  A.,  i,  199. 
Heptane-3  :  3  :  5  :  5-tetracarboxylic 
acid,  etliylic  salt,  action  of  heat  and 
of  sulphuric  acid  on    (AuWEES  and 
Singhoff),  a.,  i,  642. 
c'^cZo-Heptenamine      from      palegone, 


carbamide,  and  semicarbazone  (Wal- 
lach),  a.,  i,  310. 
i50-Heptenolactone     (Fittiq-     and 
Wolff),  A.,  i,  136. 

i     HePTINENES: — 

Heptinene  (ocnanthylidene),  action  of 

water  on  (Dbsgeez),  A.,  i,  2. 
Methylbutylacetylene,  action  of  water 
on  (Desgeez),  a.,  i,  2. 
Heptoaldehyde    (cenanthaldehyde),    ac- 
tion of   nitric  acid  on  (PoNZio),  A., 
i,  461. 
Heptoicacid  {oenanthoic  acid)  (PoNZio), 
A.,  i,  461. 
magnetic  rotatory  power  and  relative 
density    of    (Peekin),    T.,   1063, 
1172,  1236. 
ethylic  salt,  magnetic  rotatory  power 
and  relative  density  of  (Peekin), 
T.,  1063,  1172,  1236. 
phenylic    salt,    magnetic    rotatory 
power,  &c.,  of  (Peekin),  T.,  1064, 
1075,  1076,  1078,  1180,  1239. 
methylamide,  action  of  nitric  acid  on 
(Franchimont),  a.,  i,  602. 
Mo-Heptoic     acid,     brouio-,    action    of 
water  on  (FiTTiG  and  Wolff),  A., 
i,  136. 
;87-dibromo-  (Fittig  and  Wolfp),  A., 
i,  136. 
Heptolactone  : — Ethylvalerolactone 

(Hjelt),  a.,  i,  598. 
Heptjlamine,  action  of  carbon  bisulph- 
ide on  (PoNZio),  A.,  i,  636. 
Heptylene: — Dimethyli.9opropylethyl- 

ene  (Reformatsky),  A.,  i,  127. 
Heptylic  alcohol  : — Triethylcarbinol, 
action  of  bromine  on  (Ipatieff),  A., 
i,  402. 
Heptylideneacetoacetic      acid,      ethylic 

salt  of  (Knoevenagel),  A.,  i,  211. 
Heptylideneanthranilic  acid   (Niemen- 
TowsKi  and  Orzechowski)  ,  A. ,  i,  188. 
Hept^'lidenebisacetonedicarboxjlic  acid, 
ethylic  salt  of  (Knoevenagel),  A.,  i, 
212. 
Heptvlthiocarbimide  and  its  behaviour 
with    hydrogen    sulphide    (PoNZio), 
A.,  i,  636. 
Hercynite  from  Yaltellina  (Linck),  A., 

ii,  183. 
Herring  meal.     See  Agricultural  chem- 
istry. 
Hessonite.     See  Easonite. 
Heteroproteose.     See  Proteose. 
Heteroxanthine.     See  Xanthine. 
Heulandite  from  Thuringia  (Feomme), 
A.,  ii,  370. 
action  of  acid  on  (Rinne),  A.,  ii,  368. 
absorption  of  ammonia  by  dehydra- 
ted (Fbiedel),  a.,  ii,  481. 
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HexabenzoTlmyricetin,  preparation  and 

properties  of  (Peekin  and  Hummel), 

T.,  1291;  P.,  1896,  145. 
Hexacetylmjricetin,     preparation     and 

properties  of  (Peekii^^  and  Hummel), 

T.,  1291 ;  P.,  1896,  145. 
Hexadecylamine  lijdrochloride,  boiling 
points  of  solutions  of  (Kkaeft  and 
Steutz),  a.,  ii,  467. 

palmitate,  colloidal  nature  of  solutions 
of  (Keafft  and   Steutz),  A.,  ii, 
468. 
Hexadecylene,   monobronio-,    action  of 

alcoholic  potash  on  (Keafft),  A.,  i, 

665. 
Hexadecylinenes  : — 

Methyltridecjlacetylene,  from  brom- 
hexadecylene  (Keafft),  A.,  i,  666. 

Tetradecylacetylene,      from       brom- 
hexadecylene  (Keaeft),  A.,  i,  665. 
c"^c/o-Hexadicne     {dihydrotoluene) 

(Knoevenagel),  a.,  i,  288. 
cycZo-Hexadiene-l  :  2-dicarboxylic  acid 

{dihydrophthalio  acid)  (Howe),  A., 

i,  481. 
Hexahydroanthranilic  acid  :  ethylic  salt 

and  amide  of  (Einhobn  and  Bull), 

A.,  i,  472. 
Ilexahydrocinchomeronic   acid   and  its 
salts  (KOENIGS  and  Wolff),  A.,  i, 
698. 

hydrochloride   of    (Koenigs),  A.,   i, 
252. 
Hexahydro-w-cumene.        See      Propyl- 

cycZohexane. 
Hexahydro-\//-cumene.       See     1:2:5- 

Trimethylcyc'Zohexane. 
Hexahydrocymene.     See    1  :  4-Methyl- 

^5opropylc•?/^Zohexane. 
Hexahydrolepidinic  acid,  hydrochloride 

of  (Koenigs),  A.,  i,  252. 
Hexahydrophenylaminoacetic  acid,  hy- 

drocldoride  of  (Einhoen),  A.,  i,  552. 
Hexahydropyridine-3  :  5-dicarboxylic 

acid.      See   Hexahydrocinchomeronic 

acid. 
Hexahydroquinolinic    acids    and    their 

hydrochlorides,  rnethylic  and  ethylic 

salts,   and  nitroso-compounds  (Best- 

hoen),  a.,  i,  252. 
Hexahydrotoluene.      See   Methylc^rcZo- 

hexane. 
Hexahydro-j9-toluic    acid.      See    1  :  4- 

Methylcvyc'Zohexanecarboxylic  acid. 
Hexahydroxy  benzene,      oxidation       of 

(Beetband),  a.,  i,  534. 
Hexahydro-w-xylene.     See   1  :  3-Dime- 

thylci/c/ohexane. 
Hexahydro-p-xylic  acid.     See  1  :  2-Di- 

methylc^fZohexane-4-carboxylie  acid . 
Hexamethoxyrosolic    acid,   constitution 

of  (HoFMANN  Lectuee),  T.,  627. 


Hexamethylbenzene,      preparation      of 

(Hofmann  Lectuee),  T.,  721. 
Hexamethylenediamine.      See     Hexyl- 

enedianiine. 
o-Hexamethylenediamine.      See 
cycZo-Hexane,  1  :  2-diamino-. 
Hexaniethylenetetramine,  proposed 

fornmhTe  for  (Duden  andSCHAEFF) , 
A.,  i,  122. 
mercurochlorides  and  mercuroiodide 
of  (Dele pine),  A.,  i,  78. 
Hexamethyletliylenediainmonium,  salts- 

of  (Schneidee),  a.,  i,  201. 
Hexamethyltriaminotriphenylamyloxy- 
niethane  (Kosenstiehl),  A.,  i,  377. 
Hexamethyltriiuninotriphenylcarbinol 

trimethiodide  and  trimethohydroxide 
,    of  (Rosenstiehl),  a.,  i,  376. 
Hexanietliyltriauiiuotriplienylethoxy- 

methane  (Rosenstikhl),  A.,  i,  376. 
Hexametliyltriaminotriphenylhydroxy- 
methane,    metbiodide    of     (Kosen- 
stiehl), A.,  i,  377. 
Hexamethyltriam  inotriph  enyliodometli - 
ane,   metbiodide  of    (Rosenstiehl), 
A.,  i,  377. 
Hexamethyltriaminotriphenylmethane, 
trimethiodide  and  trimetiioliydroxide 
of  (Rosenstiehl),  a.,  i,  376. 
Hexamethyltriaminotriphenylniethoxy- 
metliane  and    its    trimethiodide,  and 
monoinethiodide         (Rosenstiehl), 
A.,  i,  376. 
Hexane,  normal,  from  light  petroleum 
(Thomas  and  Young),  P.,  1895, 
172. 
normal,  physical  constants  of 

(Thomas   and  Young),  P.,   1895, 
174. 
diixiivo-  (Ponzio),  A.,  i,  461. 
c^/cZo-Hexane,    stereoisomerism   of 
(Willstattee),  a.,  i,  452, 
1  :  2-cZiamino-,  and  its  hydrochloride 
(EiNHOiiN  and  Bull),  A.,  i,  472. 
Hexane-2  :  6-ketol.       See    w-Acetylbu- 

tylic  alcohol. 
Hexaneteicaeboxtltc   acid  : — d-iso- 
Propy]propane-Gff/icZi-tricarboxylic 
acid,  and  salts  (Peekin),  T.,  1492, 
1493  ;  P.,  1896, 170, 154;  (Heinkk 
and  Peekin),  T.,  1507  ;  P.,  1896, 
155. 
action  of  heat  on  (Peekin),  T.,  1495. 
ethylic  salt  (Perkin),  T.,  1490, 1491  ; 
P.,  1896, 170, 154 ;  (Heinke  and 
Peekin),   T.,    1507;    P.,  1896, 
155  ;  (Auwees  and  Titheeley), 
A.,  i,  643. 
action    of    alcoliolic    potash    on 
(Heinkr  and  Peekin),  T.,  1507  ; 
P.,  1896,  155. 
sodio-,  action  of  phenoxy ethylic  brom- 
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idc    on    (Peekin),   T.,   1504;    P., 
1896,  IVO. 

rycZo-Hexanone,  condensation  of,  with 

benzaldebyde      (Peteenko-Keit- 

SGHENKO  and  Aezibascheef),  a.,  i, 

671. 
3-«ycZo-IIexanone-l-carboxylic  acid  and 

its  ethylic  salt  (Einhoen   and  Cob- 

LiTz),  A.,  i,  531. 
<;vr/o-HexenedicHvboxylic   acids    {tetra- 

hydrophthaiic        acids)         (Howe), 

A.,  i,  481. 

IIeXENOIC    ACIDS: — 

cx)8-zso-lJexenoic   acid,    action  of  bro- 
mine,   hydrogen     bromide,    and 
sulphuric  acid   on  (Beatj^'),  A., 
i,  504. 
oxidation  of  (Beaun),  A.,  i,  594. 
^7-7'so-Hexenoic  acid,  and  the  action 
of  sulDhuric  acid  on  (Bkaun),  A., 
i,  594.^ 
a-Ethylcrotonic  acid  {ethylallylacetic 

acid)  (Hjelt),  A.,  i,  598. 
/^o-PropylacryUc  and  trimethylacrylic 
acids,  preparation   of  the  mixed 
ethereal    sah,s  of    (Peekin),    T., 
1488  ;  P.,  1896,  170,  154. 
ethylic  ealt,  action  of  ethylic  sodio- 
nial(!nate  on  (Peekin),  T.,  1490 ; 
P.,  1896,  170,  154. 
Trimethylacrvlic  acid    (Peekin),  T., 
1478;  P.",  1896,  170,  154  ;  (Pee- 
kin and  Thoepe),  T.,  1485;   P., 
.   1896,  157. 

action  of  bromine  on  (Peekin),  T., 
1480;  P.,  1896,  154;  (Peekin 
and  Thorpe),  P.,  1896,  J 57. 
actionof  hydrubromicand  hydriodic 
acids  on  (Peekin),  T.,  li81;  P., 
1896,  154. 
action  of  phosphorus  trichloride  on 

(Peekin),  T.,  1480. 
ethylic  salt,  action  of  ethylic  malon- 

ate  on  (Peekin),  T.,  1495. 
anihde  of  (Pkekin),  T.,  1480. 
chloride  of  and  action  of  aniline  on 
(Perkjn),T.,  1480. 
cyr/o-Hexenyl     methyl    ketone    (tetra- 
hifdroacetophenone)       and     granatal, 
identity  of  (Ciamician  and  Silbee), 
A.,  i,  397. 
llexethylethylenediphosphonium    di- 
bromide,  preparation  of  (HofMANN 
Lectuee),  T.,  G78. 
dichloride,  preparation  of  (Hofmann 

Lectuee),  T.,  680. 
diiodide  and  dihydrate,  action  of  heat 
on  (HoFMANN  Lectuke),  T.,  678. 
IIexinenes  : — 

Dipropenyl  (Delacee),  A.,  i,  591. 
Methyh'.vopropylacetyleiie    (IrA- 
tieff),  a.,  i,  330. 


HeXINENES  : — 

Methyk'^opropylacetylene,     bromo- 

(Ipatieff),  a.,  "i,  330. 
Trimethylwoallylene,  (Ipatieff),  A.^ 
i,  330. 
HeXOIC  acids  : — 

iyo-Hexoic  acid  (iso-htttj/l acetic  acid), 
a-bromo-,       action       of       ethylic 
sodioacetoacetate  on  (Auwees 
and  Sciiiffee),  A.,  i,  644. 
ethylic  salt  (Auwees  and  Schif- 
fek),  a.,  i,  644. 
)8-bromo-  (Beaun),  A.,  i,  594. 
OiQ-c/ibromo-  (Beaun),  A.,  i,  594. 
ayS/S-Trimethyl  propionic       acid        (a- 
methyiisopropi/lacetic   acid,    a- 
methyl  isovaleric  acid)  (Pebkin),. 
T.,  1476. 
action  of  heat  on  (Peekin)  ,  T.,  1477. 
action  of  bromine  and  phosphorus 
pentabromide  on  (Peekin),  T., 
1478. 
a)8;8-Trimethylpropionic    acid 

a-bromo-,   ethylic    salt  (Peekin), 
T.,  1478. 
action   of    alcoholic    potash    on 
(Peekin),    T.,     1478,    1485, 
1486  ;  P.,  1896,  170. 
action  of   ethylic   sodiomalonate 
on  (Peekin  and  Thorpe),  T., 
1485,  1498. 
action  of  quinoline  on  (Peekin), 
T.,  1489  ;  P.,  1896,  170,  154. 
iS-bromo-   (Peekin),  T.,  1481;  P., 
1896,  170,  154;  (Peekin  and 
Thoepe),  T.,  1484;    P.,  1896,, 
156. 
ethylic    salt    (Peekin    and 
Thoepe),  T.,  1484. 
action    of  alcoholic  potash  on 
(Peekin),  T.,    1478,    1485, 
1486  ;  P.,  1896,  170. 
action  of  ethylic  sodiomalonate 
on  (Peekin),  T.,  1485, 1498. 
hydrolysis     of    (Peekin    and 
Thoepe),  P.,  1896, 157. 
cZibromo -(Peekin),  T.,  1480;  P.,. 
1896,  170,   154;    (Peekin    and 
Thohpe),  p.,  1896,  157. 
iS-iodo-   (Peekin),  T.,    1481;    P., 
1896,  170,  154  ;  (Peekin  and 
Thoepe),  T.,  3485;  P.,  1896, 
157. 
ethyiic  salt  (Peekin  and 
Thoepe),  T.,  1485. 
7-i.90-Hexolactone,  refraction  equivalent 

of  (Andeelini),  a.,  ii,  229. 
Hexose,  change  of,   to  pentose  deriva- 
tives    in    cereal    celluloses    (Ceoss,. 
Bevan,    and  Smith),  T.,  1609;  P.,. 
1896,  175. 
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Ilexose,  formation  of  a  pentose  mono- 
formal    from,     in     plants     (Cross, 
Bevan,   and  Smith),   T.,   1610;  P., 
1896,  175. 
ITexoses,  amount  of,   in  nodules  (Stok- 

lasa),  A.,  ii,  205. 
Hexjlalljlcarbinol.      See    under    De- 

cenjlic  alcohols. 
j8-wo-Hexylamine  from  oxime  of  mesi- 
tylic  oxide ;  its  hydrochloride,  platino- 
chloride,      oxalate,     and     carbamide 
(Keep),  A.,  i,  448. 
w-Hexyldihydrotoluene.     See 

1  :  3-Methylhexylc^c^ohexadiene. 
Hextlenes  : — 

Hexylene,  specific  gravity  of  (Wank- 

lyn),  a.,  i,  2. 
i*o-Hexylene  dibromide  (Ipatieff), 
A.,  i,  330. 
bromo-,   action   of  alcoholic   alkali 

on  (Ipatieff),  A.,  i,  330. 
fZtbromo-  (Ipatieff),  A.,  i,  402. 
Tetramethylethylene  (Refoematsky 
and  Plesconossoff),  A.,   i,   128; 
(Delacee),  a.,  i,  591,  662. 
Hexylenediamine    {Jiexamethylenedia- 
mine)  :  its  hydrochloride    and    di- 
benzoyl  derivative    (Cuetius    and 
Clemm),  a.,  i,  464, 
Ilexylenediethylurethane  (CuEXiUS  and 

Clemm),  A.,  i,  464. 
Hexylene  glycol.     See  Pinacone. 
HeXYLIC  alcohols  : — 

Methylwobutylcarbinol,   from   reduc- 
tion of  mesitylic  oxide  (Keep),  A., 
i,  4^18. 
Pinacolic  alcohol,  action  of  hydrogen 

iodide  on  (Delacee),  A.,  i,  662. 
Dimethylpropylcai'binol,    preparation 
of  (Ipatieff),  A.,  i,  402. 
action  of  bromine  on  (Ipatieff), 
A.,  i,  402. 
Dimethyh*opropylcarbinol     (Refoe- 
matsky and  Plesconossoff),  A,, 
i,  281. 
Hexylic    hydride,    specific    gravity   of 

(Wanklyn),  a.,  i,  2. 
Hexylic  : — Tetramethylethylic    iodide 
(Refoematsky  and  Plesconossoff), 
A.,  i,  128. 
m-Hexyltetrahydro-m-cresol.     See  Me- 

thyl-1-hexyl-  3-c^/(?Zohexenol-5. 
w-Hexyltoluene,  5-chloro-    (Gundlich 

and  Knoevenagel),  A,,  i,  213. 
Heydoarum  coronarium,  growth  of  and 
the  percentage  composition  of  (Gean- 
DEAu),  A.,  ii,  268. 
.Hippenybenzylurethane  (Cuetius),  A., 

i,  38. 
.Hippenylcarbanil  (Cuetius),  A.,  i,  38. 
c^ibromo-  (Cuetius),  A.,  i,  39. 
<Znodo-  (Cuetius),  A.,  i,  39. 


Hippenylethylurethane  (Cuetius),  A., 

i,  38. 
Hippeny  Imethylurethane       (Cuetius)  , 

A.,  i,  38. 
Hippuranilide  and  its  nitroso- derivative 

(Cuetius),  A.,  i,  38. 
Hippuric  acid,   heat  of  combustion  of 
(Stohmann  and  Schmidt),  A.,  ii, 
466. 
action    of     sodium    hypochlorite    on 

(de  Coninck),  a.,  i,  282. 
ethylic   salt    (Radexhausen),  A.,   i, 

137. 
See  also  Agricultural  chemistry.   (Ap- 
pendix.) 
Hippuroflavin,    diamide    of     (RiJGHEi- 
mee),  a.,  i,  62. 
bismethylanilide,     o-toluidide,    ^-to- 
,        luidide  and  xylidide  of  (RiJGHEi- 

MEu),  A.,  i,  62. 
Hippuro-jLJ-toluidide    (Cuetius),  A.,  i. 

38. 
Hippuro-js-tolvlenediamide    (Cuetius)  , 

A.,  i,  38. 
Hippurylazoimide     (Cuetius),    A.,    i. 

37. 
Hippurylcinnamylidenehydrazine  (Cue- 
tius), A.,  i,  37. 
Ilipi^urylhydrazine :    its  hydrochloride, 
platinosochloride,  and  acetyl  derivji  - 
tive  (Cuetius),  A.,  i,  37. 
nitroso-.     See  Hippurylazoimide. 
Hippuryjphenylhydrazine,  symmetrical : 
its     acetyl     and      nitroso-derivative> 
(Cuetius),  A.,  i,  37. 
Hippuryltropeine  (Meeck),  A.,  i,  65. 
Hislopite  from  India  (Holland),  A  , 

ii,  261. 
Histidine  (Kossel),  A.,  i,  582. 

base    from    albumin    identical   with 
•  (Hedin),  a.,  i,  659. 
Hoeferite  from  Bohemia  (Katzee),  A., 

ii,  189. 
Hofmann  memorial  lectures  (Playfaie, 
Abel,    Perkin,    Aemsteong),    T., 
575 ;  P.,  1893,  133. 
Hofmann-violet,     green    dye    obtained 
from  (Hofmann  Lectuee),  T.,  622. 
Holcus  lanatus,  potash  and  phosphoric 
acid  required  by  (Smets  and  ScHEEi- 
bee),  a.,  ii,  384. 
Homoasparagine    (Koenee    and     Me- 

Nozzi),  A.,  i,  206. 
Homoaspartic  acid  (Koenee  and   Me- 
Nozzi),  A.,  i,  206. 
amides  of  (Koenee  and  Menozzi), 

A.,  i,  206. 
derivatives  of,  preparation  of,  from 
citraconic,  mesaconic,  and  itaconic 
acids  and  alcoholic  ammonia  (K6k- 
NEB  and  Menozzi),  A.,  i,  205, 
206. 
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Ilomocaraplioric   acid.      See  Hjdroxy- 

eamphoearboxylic  acid. 
Ilomocinclionidine,    possible   formation 
of,  from  cincbonine  (KOENIGS  and 
Husmann),  a.,  i,  707, 

and  salts,  microchemical  reactions  of 
(Beheens),  a.,  i,  514. 
Homolinalol.     See  Methylallylliexenyl- 

carbinol,   under    Hendecinylic    alco- 
hols, 
ilomopiperonylic     acid,    bromo-     (An- 

GELi),  A.,  i",  296. 
Ilomopiperonyloxaraic   acid    (A>'GELi), 

A.,  i,  295. 
Homopjrocatecliol,    magnetic    rotatory 

power,    &c.,  of    (Peekin),  T.,   1131), 

1183,  1239. 
Honioterpenoylformio    acid,    oxime   of 

(von  BaeyJee),  a.,  i,  621. 
Homoterpenylic    acid    (vox    Baeyee), 

A.,  i,  622. 
Homotropinic  acid  {granatic  acid)  and 

its     aurochloride     (CiAMiciAN     and 

Silbee),  a.,  i,  £97. 
Honey,  examination  of,  and  detection 
of   molasses   and   starch   sugar   in 
(Beckmann),  a.,  ii,  582. 

estimation  of  levulose  in    (Wiley), 
A.,  ii,  342. 
Hops.    See  Agricultural  chemistry. 

(Appendix.) 
llordein  in  barley  meal  (OsBoaNE),  A., 

i,  455. 
Rordetim    vulgare,   potash    and    phos- 
phoric acid  required  by  (Smets  and 

Scheeibee),  a.,  ii,  384. 
Hornblende     from     British     Columbia 
(Hoffmann),  A.,  ii,  257. 

from  Japan  (Koto),  A.,  ii,  39. 

from  Lioran  (FouQU^),  A.,  ii,  533. 

from  Naples  (Feanco),  A.,  ii,  313. 

a  new  alkali,  from  Ontario  (Adams 
and  Haeeington),  A.,  ii,  374. 
Hortonolite  from  Monroe,  N.Y.  (Pen- 
field  and  Foebes),  A.,  ii,  373. 
Huascolite    from     New    South    Wales 

(Liveesidge),  a.,  ii,  658. 
JIumite  from  Nordmark,  Sweden  (Sjo- 

gken),  A.,ii,  114. 
Humus,  solubility  of,  in  vegetable  in- 
fusions (Be:6al),  a.,  ii,  670. 
Hyacinth.     See  Quartz. 
Hydantoic  acid  (Weidel  and   Koith- 

nee),  a.,  i,  471. 
ilydantoinacetie  acid,  thio-,  nnd  its  pro- 
ducts of  oxidation  (Andeeasch),  A., 

i,89. 
Hydracetylacetone,   magnetic    rotatory 

power  and  relative  density  of  (Pee- 

KiN),  T.,  1063,  1172,  1237. 
llydrffimic     plethora,    artificial 

(Leathes),  a.,  ii,  50. 


I    Hydrargillite.     See  Gibbsite. 
'    Hydrastine,  physiological  action  of  de- 
rivatives of  (Falk),  a.,  ii,  201. 
H^ydrastinine,    physiological    action    of 

(v.  Bonge),  a.,  ii,  492. 
Hydrazi-derivatives,  oxidation  of  (Cue- 

Tius),  A.,  i,  339. 
Hydrazibenzil,  action  of  heat  on  (Cue- 

Tius),  A.,  i,  339. 
Hydrazides,  action  of  iodine  on  (Cub- 
Tius),  A.,  i,  339. 
action  of  nitrous  neid  and  diazo-salts 

on  (Cuetius),  a  ,  i,  339. 
condensation      of,     with      aldehydes 
(Cuetius),  A.,  i,  339. 
Hydrazimine,  derivatives  of.     See  iso- 

Dihydrotetrazine. 
Hydrazine,   general  account   of    (Cue- 
tius), A.,  i,  337. 
formation  of,  by  reduction  of  nitroso- 
sulphates  (DtVEES  and  Haga),  T., 
1613  ;  P.,  1896,  179. 
action  of  nitrous  anhydi'ide  on  (Cue- 
tius), A.,  i,  338. 
behaviour  of,  towards  nitrodiazobenz- 

ene  (von  Pechmann),  A.,  i,  680. 
reducing  action  of  (Cuetius),  A.,  i, 
338. 
Hydrazine     hydrate,     constitution    of 
(Cuetius),  A.,  i,  339. 
action  of  ethylic  iodide  on  (Cue- 
tius), A.,  i,  339. 
behaviour  towards  ethylic  deriva- 
tives    of      nitrophenols      (Puu- 
GOTTi),  a.,  i,  363. 
sulphate  (^Cuetius),  A.,  i,  338. 
thiocyanate  (Cuetius  and  Heidex- 
eeich).  a.,  i,  143. 
action   of  heat  on    (Cuetius  and 
Heideneeich),  a.,  i,  143. 
phthalyJ,     isophthalyl,      and      tere- 
phtlialyl  derivatives  (CuETius  and 
Davidis),  A.,  i,  680. 
Hydrazinecarboxylic  acid,  ethylic  salt, 
hydrochloride  of  (Thiele  and  Lach- 
mann),  a.,  i,  208. 
Hydrazines,    o-nitro-,  behaviour  of,   to- 
wards nitrous  acid   (Zincke),  A.,  i, 
430. 
Hydrazinoacetic  acid,  and  its  hydrolysis 

(Cuetius),  A.,  i,  338. 
Hydrazinobutyric    acid    (Teaubb    and 
LONGINESCU),  \.,  i,  340. 
benzylidene  derivative    of    (TeAUBK 
and  LoNGiNESCu),  A.,  i,  340. 
Hydrazinowobutyric  acid  (TniELB  and 
Heusee),  a.,  i,  340. 
action    of    ethylic    acetoacetate    on 
(Thiele  and  Heusee),  A,,  i,  341. 
hydrochloride,   sulphate,  and   nitrate 
of   (Thiele  and  Heusee),  A.,   i, 
341. 
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Ilydrazinoi^obiitTric    acid,    ethjlic  salt 
and  its  hydrochloride  (Thiele  and 
Heuser),  a.,  i,  341. 
methylic  salt  (Thiele  and  IIetjser), 
A.,  i,  341. 
Hydrazinodii.vobutvric  acid  and  its  salts 
(Thiele  and  Heuser),  A.,  i,  341. 
action  of  heat  on  (Thiele  and  Heu- 
ser), A.,  i,  341. 
dinitroso-derivative      (Thiele       and 

Heuser),  A.,  i,  341. 
mononitrile    of    {hydrazoisohutyroni- 
trilic  acid)  (Thiele  and  Heuser), 
A.,  i,  341. 
Hydrazinodiisobutyronitrile  and  its  oxi- 
dation   (Thiele  and  Heuser),  A.,  i, 
341,  342. 
H  ydrazinopropionic  acid  (Traube  and 
Longinescu),  a.,  i,  340. 
hydrochloride      of      (Traube      and 

Lo>-aiNEscu),  A,,  i,  340. 
benzylidene  derivative  (Traube  and 

LONGINESCU),  A.,  i,  340. 
condensation  of,  wdth  ethylic    aceto- 
acetate  (Traube  and  Longinescu), 
A.,  i,  340. 
Ilydrazinothiocarbonaraide      (Curtius 

and  Heidenreich),  A.,  i,  143. 
Hydrazinovaleric    acid     (Traube    and 
Longinescu),  A.,  i,  340. 
benzylidene   derivative  (Traube  and 

Longinescu),  A.,  i,  340. 
salicylidene   derivative   (Traube  and 
Longinescu),  A.,  i,  340. 
Hydrazioxalvl  (Curtius),  A.,  i,  35. 
Hydrazobenzene  (Curtius),  A.,  i,  339. 
discovery    of    (Hofmann  Lecture), 
T.,  689. 
Hydrazodicarbonamide  (Scholtz),  A., 

i,  343. 
Hydrazodicarbothioallylamide,  action  of 
hydrochloric   acid  on    (Freund   and 
Heilbrun),  a.,  i,  415. 
llydrazoneplienylglyoxylic   acid    (Bou- 
•   veault),  a.,  i,  650. 
Hydrazones,      behaviour     of,     towards 
phenylhydrazine   (Walther),   A.,    i, 
542. 
j?>-Hydrazophenylic  ether    (Haeusser- 

MANN  and  Zeichmann),  A.,  i,  533. 
llydrindene,  magnetic  rotatory   power, 
&c.,  of  (Ferkin),   T.,    1083,    1144, 
1153,  1196,  1197,  1229,  1242. 
Hydrindone,  magnetic  rotatory  power, 
&c.,   of   (Perkin),   T.,    1093,     1201, 
1243. 
a-Hydrindone,    action    of   bromine    on 
(Eevis  and  Kipping)  ,  P.,  1895, 214. 
f^ibi'omo-  (Re VIS  and  Kipping),  P., 
1895,  214. 
action  of  alcoholic  potash  on  (Revis 
and  Kipping),  P.,  1895,  214. 


Hydrobenzoin,  preparation  of  (Kauff- 

mann),  a.,  i,  650. 
'/50-Hydrobenzoin,      preparation      of 

(Kauffmann),  a.,  i,  650. 
from    the    electrolysis   of    potassium 

mandelate  (Walker),  T.,  1279. 
Hydrobilirubm,  absorption  spectrum  of 

(Gamgee),  a.,  i,  714. 
Hydroboracite,  formula  of  (Kosmann), 

A.,  ii,  368. 
Hydrocarbon,  CgHjo  (Ipatieff),  A.,  i, 

402. 
CgHjp,    from    reduction  of  mesitylic 

oxide ;  its  oxime  and  tribromo-de- 

rivative  (Kerp),  A.,  i,  448. 
C8H,4,    derived  from  dihydroci.scam- 

phoiytamide  (Noyks),  A.,  i,  696. 

C9H16,  from  pulegonic  acid,  and  its 

'      nitrosochloride  (Wallach),   A.,  i, 

310. 
C9H20.   from   action   of    alcohol   and 

zinc   dust  on   dibi'omodipropyli^o- 

propylic   alcohol   (Obereeit),   A., 

i,  666. 
Ci()H|f„  from  oil  of  valerian 

(Oliyiero),  a.,  i,  492. 
C10H22,   from    Eerca    grit    petroleum 

(Mabery  and  Dunn),  A.,  i,  329. 
CijHisj    from   homolinalol   and   cam- 
phoric or  succinic  anhydride  (TiE- 

MANN  and  Schmidt),  A.,  i,  271. 
C11H24,   from   Berea    grit   petroleum 

(Mabery  and  Dunn),  A.,  i,  329. 
CioHsfij   fi'om    Berea  grit    petroleum 

(Mabery  and  Dunn),  A.,  i,  329. 
(Ci3Hi(,)„    (Klinger    and   Lonnes)^ 

A.,  i,  374. 
Ci^IIjo,   from   benzylic   ethylic  ether 

(Schickler),  a.,  i,  490. 
C15H00,  from  santalal  (Chapman  and 

Burgess),  P.,  1896,  140. 
CifiHo4,  from  cholesterylone  (Matjth- 

ner  and  Suida),  A  ,  i,  426. 
O19II2.S,    from     cholesterylic    chloride 

(Mauthner    and    Suida),    A,,   i^ 

426. 
C20H30,  fi'oni  eholeoterylene  (MautH- 

ner  and  Sujda),  A.,  i,  426. 
CnoHsg,  from  menthol   (Tolloczko), 

"a.,  1,  381. 
C2GH16,  from  the  reduction  of  tetra- 

phenylenepinacolin  (Klinger  and 

Lonnes),  a.,  i,  691. 
^20^18)    from   the    reduction    of    di- 

phenyldiphenjlenepinacolin  (Klin- 
ger and  Lonnes),  A.,  i,  691. 
C29H(j„,  from  Charas  (Wood,  Spivey, 

and    Easterfield),    T.,    543;  P., 

1896,  76. 
Hydrocarbon  flames.     See  Flames. 
Hydrocarbons    in  coal-tar    (Hofmann 
Lecture),  T.,  693. 
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Hydrocarbons,  molecular  weight, 
volume,  and  constitution  of 
(Teatjbe),  a.,  ii,  153. 

poisonous  effect  of,  on  algse  and  in- 
fusoria (Bokorny),  a.,  ii,  669, 

aromatic,  synthesis  of   (Tohl),  A.,  i, 
16;   (Jaxnasch),  A.,  i,  147. 
bromo-,  action  of,  on  lead  salts  of 
thiophenols  (Bourgeois),  A.,  i, 
17. 

natural,    possible  explanation  of  the 
formation  of  (Moissan),  A.,  i,  633. 

unsaturated,  union  of  the  elements  of 
water  with  (Desg-eez)  ,  A.,  i,  2. 
Hydrocarbons.     See  also  :  — 

Acenaphthene. 

Acetylene. 

Allylbenzene. 

AUylene  {methi/lacetylene) . 

Amylene. 

)8-/*o-Araylnaphthalene. 

Anthracene. 

Benzene. 

jp-Bidiphenvl. 

i*o-Butenylbenzene. 

wo-Butylbenzene. 

Z5o-Butj]eue. 

Camphene. 

Cardene. 

Cedrene. 

Cholesterylene. 

Cinnamene. 

Citrene. 

Cumene. 

»//-Cumene. 

Cymene. 

Decandiene,  1  :  3-. 

Dianthracene  {^paranthracene) . 

Dibenzyl. 

Diliydrodiphenyl. 

Dimethyl/.soallylene. 

1  :  2-Dimethyl-4.  :  5-diplienylhexa- 
methylene. 

1 : 3-Dimethyk'^fZohexane. 

1  :  S-Dimethyhv/cZohexadiene. 

1  :  4-Dimetliylnaplithalene. 

1  :  3-Diinethylc_yfZopentane. 

i>'imethyl/5opropyletliylene. 

Dimethylstilbene. 

Dipentene. 

Diphenyl. 

Diphenylacetylene  (tolane). 

7»-Diplienylbenzene. 

4  :  5-Diphenyl-l  :  2-dimethylcyeZo- 
hexane. 

Diphenyldiphenylene-ethane. 

«5*-Diphen}ldiphenylene-ethane. 

Diplienyldiphenylene-ethylene. 

DiphenyJdiphenylenethylene. 

Diphenylmethane . 

Diphenjlc^c/opentane. 

Dipropenyl. 


Hydrocarbons.     See : — 
Ethane. 
Ethylbenzene. 
Ethylcymene. 
Ethylene. 

Etliylidenecj/f/opropane. 
Ethylidenetrimetliyiene. 
p-Ethyltoluene. 
Heptane. 

Heptinene  {oenanthylidene) . 
ct/clo-  H  exacliene. 
Hexahydrocymene    {menthane    1  :  4- 

methijlpropi/lcycloliexane) . 
Hexahydro-«2-xyleuc   (1  :  'i-dimethyl' 

cyclohexane). 
Hexainethylbenzene. 
Hexanc. 
Hexylene. 
Hydrindene. 
Indene. 
Laurolene. 
Ledene. 
Limonene. 
Menthane. 
Menthonaphthene. 
Mesitylene. 
Methane, 
Methylacetylene. 
Methylamylacetylene. 
Methylbutylacetylene. 
Methylethylethylene, 
Methylliexylc?/eZt>hexadiene. 
MethyloycZohexane. 
1  :  4-Methylpropylc_yc?ohexane. 
1  :  3-Methylwopropylr"vc'/!ohexa(liene. 
Methyltvopropylucetylene. 
Methyl/sopropylbenzene. 
Methyltridecylacetylene. 
!Naphthalene. 
Octinene  {methyl-Q-heptandiene ; 

1  :  Z-caprylidene). 
Paraffin. 
Phenanthrene. 
Phenylacetylene. 
o-  and  iw-Phcnyltoluenes. 
Phenyl-^-tolylmethane. 
Pinene. 

Propylbenzene  and  2>o-Propylbenzeiic. 
Propylene. 
Sesquiterpene. 
Stilbene. 
Terpens. 
Terpinolene. 
Tetradecylacetylene. 
Tetrahydrotoluene. 
.    TetramethyletliUene. 

Tctraphenyldiphenylenepropam". 

Tetraphenylethylene. 

Tetraphenylmethylene. 

Tolane. 

Toluene. 

Trimethyl  ?  soally  le  ne. 
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Hjdrocarbons.     See : — 
Trimetbylbenzene. 
Trimethylene. 

Trimethyletbylene  {amijlene) . 
1:2:  5-Triraethjlo'^f^ohexane, 
Triphenylnietliane. 
YmylcycZopropaue  ( vim/ltrim ethyl- 
ene) . 
0-,  m-,  and  ^-Xylenes. 
Hydrocarbostyril-3'-carboxylie  acid  and 

its    silver   salt    (Reissekt),  A.,   i, 

392. 
etbylic  salt  of  (Reisseet),  A.,  i,  392. 
Hydrocinnamic    acid.       See    Pbenyl- 

propionic  acid. 
Hydrocotarnine,  action  of  benzaldenyde 

and  cinnamaldeliyde  on   (Liebee- 

mann),  a.,  i,  711^ 
action  of  bromopianic  acid  on  (LiE- 

beemann),  a.,  i,  711. 
action      of     metbylnoropianic     acid 

on  (LlEBEEMANN),  A.,  i,  711. 
action  of  nitro-opianic  acid  on  (Lie- 

beemann),  a.,  i,  711. 
Hydrocotaminepbtbalide   and   its   salts 

(LiebeemaNxN),  a.,  i,  264. 
Hydrogen,  possible  occurrence  of,  in  air 

(Phillips),  A.,  ii,  162. 
atomic  weigbt  of  (Thomsen),  A.,  ii, 

244;   (Moeley),  a.,  ii,  640. 
spectrum  of  tbe  tlame  of  (Bohn),  A., 

ii,  140. 
bebaviour  of,  wben  submitted  to  tbe 

electric     discbarge     (Collie     and 

Ramsay),  A.,  ii,  634. 
boiling   point  and    critical   tempera- 
ture of  (Olzewski),  a.,  ii,  9. 
liquefaction  of    (Dewar),  P.,  1895, 

229;  (Ramsay),  P.,  1895,  231. 
density  of  (Thomsen),  A.,  ii,  471  ; 

(Moeley),  A.,  ii,  595. 
direct  union  of,  witb  carbon   (BoNE 

and  Joedan),  P.,  1896,  61. 
combination  of,  with  oxygen  (Meyee 

and  Raum),  A.,  ii,  162. 
rate   of   combination  of  oxygen  and 

(Gatjtiee  and  Holier),  A.,  ii, 416. 
velocity  of  attraction  of  oxygen  for 

(Teclu),  a.,  ii,  14. 
explosive   mixtures   of   air   and 

(Clowes),  P.,  1895,  201. 
oxidation   by   palladinised    copper 

oxide  (Campbell),  A.,  ii,  171. 
influence  of,  on  fermentation  by  yeast 

(Rapp),  a.,  ii,  668. 
Hydrogen    peroxide,    anliydious,    pre-, 
paration  of  (BEi;HL),  A.,  ii,  162. 

production   of,   during   oxidation 
(Dixon),  T.,  779;  P.,  1896,  56. 

formation  of,  in  tbe  electrolysis 
of  dilute  acid  (Richakz  and 
LoNNEs),  A.,  ii,  586. 


Hydrogen  peroxide,  formation  of,  from 
ether    by    action     of    liglit 
(Richaedson  and  Foetey),  T., 
1352  ;  P.,  1896,  165. 
formation  of,  from  certain  organic 
substances    by    action    of    light 
(Richaedson  and  Foetey),  T., 
1349  ;  P.,  1896,  164,  165. 
physical  constants  of  (Beuhl),  A., 

ii,  163. 
decomposition  of  (Speing),  A.,  ii, 

92. 
action   of,   on   ammoniacal   copper 

compounds  (Vitali),  A.,  ii,  92. 
velocity   of   the   reaction   between 
hydriodic  acid  and  (Noyes  and 
Scott),  A.,  ii,  158;  (Haecouet 
and  Esson),  A.,  ii,  238. 
reaction   of    silver   oxide   and 

(Rieglee),  a.,  ii,  471. 
reaction  of  f  urf  uroids  with  (Ceoss, 
Bevan,  and  Smith),  T.,  1607; 
P.,  1896,  174. 
oxidation  of  pentoses  by   (Ceoss, 
Bevan,    and   Smith),  T.,  815  ; 
P.,  1896,  96. 
non-occurrence  of,  in  plants  (Cho), 

A.,  ii,  60. 
separation  of  ozone  from  (Enqlee 
and  Wild),  A.,  ii,  574. 
Hydrogen,  delicate  reaction  for  (Phil- 
lips), A.,  ii,  162.    ' 
estimation  of,  by  palladious  chloride 
(Campbell  and  Haet),  A.,  ii,  496. 
estimation  of,  in  presence  of  methane 
(GriLL  and  Hunt),  A.,  ii,  341. 
Hydro lapachol,   chlor-    (Hookee),    T., 

1361. 
Hydrolysis    and    etherification    (Weg- 
scheidee),  a.,  i,  95. 
facility  of  (Beuhl),  A.,  i,  178. 
of  salicin  by  acids  (Noyes  and  Hall), 

A.,  ii,  159. 
See  also  Velocity  of  hydrolysis. 
Hydrolytic   decomposition   in    aqueous 
solution  (Keapft  and  Steutz),  A., 
ii,  467. 
Hydrometasantonin   and    its   oxime 

(Feancesconi),  a.,  i,  378. 
Hydrothiosuccinic   acid.     See   Succinic 

acid,  hydrothio-. 
Hydrotiglic  acid.     See  Valeric  acid. 
a-Hydroxy-acids,  action  of   chloral   on 
(Edeleanu    and    Zahabia),  A.,    i, 
348. 
l-Hydroxy-l'-acetonyl-3  :  3'-dimethyl- 
isroquinoline,   hydrochloride,   platino- 
chloride  (Collie  and  Willsmoee), 
T.,  301 ;  P.,  1896,  47. 
o-IIydroxyacetophenone,     condensation 
of,  with  benzaldehyde  (Feiedlandeb 
and  RiJDT),  A.,  i,  439. 
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4'-Hydroxy-3'-amylquinoline  (Niemex- 
TOWSKi  and  Oezechowski),   A.,  i, 
188. 
Ilydroxyantliraqumones,  hydroxylation 

of  (VVackee),  a.,  i,  693. 
Hydro  xyaposafranone    (FisCHEB     and 
Hepp^  a.,  i,  323. 
formation  of,  from  anilidoaposafran- 
one   and  from  aposafranone  (Fis- 
cher and  Hepp),  A.,  i,  50. 
flydroxyazobenzene,    efPeet  of,  on   the 
freezing  point  of  dilute  soda  solution 
(GrOLDSCHMiDT  and  Gieaed),  a.,  i, 
475. 
^;-Hydroxyazobenzene,    benzoyl   deriva- 
tive of  (McPhkeson),  a.,  i,  28. 
jj-Hydroxybenzaldehyde,    condensation 
of,   with    o-aminobenzylamine 
(Busch),  a.,  i,  508. 
w-bromo-,  and  its  sodium  and  silver 

derivatives  (Paal),  A.,  i,  40. 
w-iodo-  (Paal),  A.,  i,  40. 
;)-Hydroxybenzaldoxime,    m-dVovo\no- 
(Paal  and  Keomscheodee),  A.,  i, 
2-45. 
o-Hydroxybenzliydrazide,  and  its  benzyl- 
idene  derivative  (Struve  and  Raden- 
hausen),  a.,  i,  36. 
w-Hydroxybenzhydrazide,        and      its 
benzvlidene  derivative  (Steuve  and 
Radenhausen),  a.,  i,  36. 
j>-Hydroxybenzhydrazide,        and        its 
benzylidene  derivative  (Steuve  and 
Eadenhausin),  a.,  i,  36. 
o-Hydroxybenzoic  acid.      See   Salicylic 

acid. 
w-Hydroxybenzoic   acid  (de  Coninck), 
A.,  i,  473. 
compound  of,  with  antipyrine  (Pate in 

and  DuFAu),  A.,  i,  650. 
ethylic  salt  of,  benzoic  derivative  of 
(Limpricht),  a  ,  i,  435. 
?^-Hydroxybenzoic  acid  (de  Coninck), 
A.,  i,"473. 
compound  of,  with  antipyrine  (Patein 
and  DuFAu),  A.,  i,  650. 
;^-IIydroxybenzoic   acid,  3-amiuo-,  and 
its  acetate  (Uiepoldee),  A.,  i,  615. 
w-brorao-  (Paal),  A.,  i,  40. 
m-dihvomo-    (Paal    and  Keom- 

scheodee),  a.,  i,  225. 
3-nitro-,    and   its   ammonium    salt 
(Diepoldee),  a.,  i,  615. 
o-Hydroxybenzophenone,  a  method   of 
preparation  of  (Geaebe  and  Ull- 
mann),  a.,  i,  440. 
and   its   sodium   derivative    (Cohn), 
A  ,  i,  440. 
o-Hydroxybenzophenone,    dihroxixo- 

(Cohn),  a.,  i,  440. 
?)-Hydroxybenzophenone,  preparation  of 
(Limpeicht),  a.,  i,  435. 


o-Hydroxybenzoylazoimide    (Steuve 

and  Radenhausen),  A.,  i,  36. 
M-Hydroxybenzoylazoimide    (Steuve 

and  Radenhausen),  A.,  i,  36. 
p-  Hydroxy benzoylazoimide    (Steuve 

and  Radenhausen),  A.,  i,  36. 
Hydroxy  benzylhydrocotarnin  e ,     prepa  - 

ration  of  (Liebeemann),  A.,  i,  711. 
Hydroxybenzylideneacetophenone.     See 

Phenyl  hydroxy  sty  ryl  ketone. 
o-Hydroxybenzylidene-o-aminobenzyl-o- 

anisidine     (BuscH,     Beunnee,    and 

BiEK),  A.,  i,  160. 
o-Hydroxybenzylidene-o-aminobenzyl- 

^-bromaniline  (BusCH  and  Heinen), 

A.,  i,  159. 
o-Hydroxybenzylidene-o-aminobenzyl- 

_^-chloraniline   (BuscH  and   Yolke- 

ning),  a.,  i,  158. 
t>-Hydroxybenzylidene-o-aminobenzyl-j9- 

phenetidine  (Busch  and  Haetmann), 

A.,  i,  160. 
^-Hydroxvbenzylideneaniline,w-bromo- 
(Paal),  A..,  i,  40. 

f^ibromo-  (Paal  and  Keomscheodee), 
A.,  i,  225. 
o-Hydroxybenzylidenediacetophenone, 

bromo-,    and    its    acetyl     derivative 

(CoENELSON  and  Kostankcki),  A., 

i,  241. 
o-Hydroxybenzylidenebismethyl-jt)-tolyl 

ketone  and  its  acetyl  derivative  (CoE- 

NELSON  and  Kostanecki),  a.,  i,  240. 
o-Hydroxybenzylidenediacetophenone 

and  its  acetyl  derivative  (Coenelson 

and  Kostanecki),  A.,  i,  240. 
^-Hydroxy  benzylideno-a-naphthyl- 

amine,    m-dihvova.o-    (Paal    and 

Keomscheodee),  A.,  i,  225. 
o-Hydroxybenzylidene-)8-naphthyl-o- 

aminobenzylhydrazine    (BusCH    and 

Beand),  a.,  i,  161. 
/)- Hydro  xybenzylidene-^-toluidine,m-rfi- 

bromo-  (Paal  and  Keomscheodee), 

A.,  i,  225. 
2-    (or    4-)    Hydroxybenzylphenazone, 

1-chlor-  (Kehemann  and  Fuhnee), 
^  A.,  i,  512. 
0  Hydroxybutane-o7(^ -tricarboxylic 

acid,   lactone  of    (Besthoen),  A.,  i, 

252. 
Hydroxybutyric     acid     (Weidel     and 

Roithee),  a.,  i,  470. 
w-Hydroxy-cts-TT-camphanic  acid  and  ite 

acetyl  derivative  (Kipping),  T.,  947  j 

P.,  1896,  115. 
Hydroxycamphocarboxylic  acid  {homo- 
camphoric    acid)    and  its  silver  salt 

(Beedt  and  Rosenbeeg),  A.,  i,  178. 
ir-Hydroxycamphoric  acid,  barium  salt, 

acetyl    derivative   of   the  anhydride 

(Kipping),  T.,  938;  P.,  1896,115. 
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7r-HvdroxYcamphoi*ic  acid,  oxidation  of 

(Kipping),  P.,  1895,  211. 
HydroxvcamplioroTiic  acid,  constitution 

of  (B^fial),  A..i,  1T9. 
ic-Hydroxycampliotricarboxylic       acid, 
isomeric   lactones,    silver   salt    (Kip- 
ping), T.,  961;  P.,  1896,  115. 
Hydroxycarvone,  sodium    derivative  of 

(von  Baeter),  a.,  i,  246. 
Hydroxy -;|/-cumenol,       dihromo- 

(Afwers  and  Ayert),  A.,  i,  151. 
acetate  (Auwers  and  Ayery),  A., 

i,  151. 
ether,  and  its  diacetate  (AtrwERS 

and  Ayery),  A.,  i,  151. 
compound     of,    with    phenylcarb- 
imide  (Afwers  and  Ayery),  A., 
i,  151. 
Hydroxydibromocamphorsulphonic 
acid  :  its  bromide  and  lactone   (Lap- 
WOHTH    and    Kipping),    P.,    1896, 
78. 
Hydroxydihydrocarvone     from     oxida- 
tion of  pinole  hydrate:  its  oxime,  semi- 
carbazone  (Wallach),  A.,  i,  571. 
Hydroxydiliydrocarvoxime,  diacetyl  de- 
rivative (Wallach),  A.,  i,  571. 
Hydroxydimethoxycoumarin-/3-carb- 
oxylic    acid      and     its    ethylic    salt 
(BiGiNELLi),  A.,  i,  369. 
)8-Hydroxy-aa-dimethylglutaric     acid 
(Eeformatsky),  a.,  i,  206. 
ethylic  salt  (Eeformatsky),  A.,  i, 
206. 
/8-Hydroxy-ao-dimethylglutaric     an- 
hydride (Eeformatsky),  A.,i,  206. 
a-Hydroxy-ayS-dimethylglutarie     acid, 
ethylic  salt,  and  the  action  of  bydriodic 
acid  on  (Montemartini),  A.,  i,  667. 
Hydroxydimethylglutaric  lactone, 
bromo-,  anilide  of  (Auwers,  Schif- 
fer,  and  Singhof),  A.,  i,  643, 
644. 
)8-naphthalide    of    (Auwers, 
ScniFFER,  and  Singhof),  A.,  i, 
644. 
^-toluidide  of  (Auwers,  Schiffer, 
and  Singhof),  A.,  i,  644. 
Hydroxydimethyb'.sohexoic  acids.      See 

Hydroxy octoic  acids. 
HydroxydimethAlisopropylpropionie 

acid.     See  Hydroxyoctoic  acids. 
2'-Hydroxydiphenylamine,     2  :  4-di- 
amino-  (Nietzki  and  Simon),  A.,  i, 
164. 
4''-Hydroxydiphenylamine,      2  :  4-di- 
amino-,     and     its     hydrochloride 
(Nietzki  and  Simon),  A.,  i,  164. 
4'-Hydroxydiphenylamine,     2  :  4-di- 
nitro-,    and    its    acetyl    derivative 
(Nietzki  and  Simon),  A.,  i,  164. 


aj8;3-Hydroxydiphenylbutyric  acid  (iso- 
2)henefhylmandeUc    acid)   (Japp   and 
Lander),  P.,  1896,  108. 
7-Hydroxy-)87-diphenylbutyric     acid 
(Japp  and  Lander),  P.,  1896,  110. 
a-Hydroxy-a)8-diphenylethylamine, 

formate    of    (Sodekbaum),    A.,    i, 
484. 
formyl,    diformyl.     acetyl,    diacetyl, 
benzoyl,  and  dibenzoyl  derivatives 
of  (Soderbaum),  a.,  i,  484. 
Hydroxydiphenylethylamine,  isomerido 
of :  its  hydrochloride  and  platinochlor- 
ide  (Soderbaum),  A.,  i,  98. 
)8-HvdrGxy-a)8-diplienylethylurethane 

(Soderbaum),  A.,  i,  483. 
o-Hydroxy-oj8-diphenylraethane,      o-cy- 
ano-  (Gabriel  and  Stelzner),  A.,  i, 
'  507. 

1-Hydroxy-l  :  2-diphenyle_?/eZopentTn- 
4-one  (Japp  and  Lander),  P.,  1896, 
107. 
2.Hydroxy-2  :  3-diphenyl(-yc/'openten- 
onylacetic  acids,  a-  and  )8-  (Japp  and 
Murray),  P.,  1896,  147. 
2-Hydroxy-2  :  3-diphenylcycZopenten- 
onylacetic   acid,    )3-]actone  of    (Japp 
and  Murray),  P.,  1896,  147. 
3:1:  S-Hydroxydiplienyltriazole  (WiD- 
man/,  a.,  i,  (>30;    (Young),  A.,  i, 
702. 
acetyl  derivative  of  (Widman).    A., 
i,630. 
1  :  2'  :  4  :  2-Hydroxydisulphonaphthoic 
acid,   sodium  hydrogen,  and   barium 
hydrogen    salts    (Fkiedxander  and 
Zinberg),  a.,  i,  244. 
4'-Hydroxy-4-ethoxy-2'-methylquinol- 
ine  and  its  salts  (Wenghoffer),  A.., 
i,  360. 
2-Hydroxyethylphenazone  (Kehrmann 

and  Tikhvinsky),  A.,  i,  511. 
Hydroxyethyltriethyl])hosphonium 
hydroxide,  pi'eparation  of  (Hofmann 
Lecture),  T.,  678. 
Hydroxyfumaric  acid,  identity  of,  with 
oxalacetic     acid    (Michael    and 
Bucher),  a.,  i,  600. 
ay-Hydroxyglutaric  acid  (GtUSTAVSOn)  , 

A.,  i,  669. 
Hydroxyheptoic  acid  : — ;8-Hydroxy. 
tetramethylpropionic    acid,   {tetra- 
methylethylenelactic  acid),  synthe- 
sis of   (Eeformatsky  and  Ples- 
consoff),  a.,  i,  128. 
ethylic     salt      (Eeformatsky     and 
Plksconsoff),  a.,  i,  128. 
Hydroxyt.sohei)tolactone    (Fittig    and 

Wolff),  A.,  i,  136. 
Hydroxyhexahydrotoluene.       See  3  :  ]- 
Hydroxyraethylc^/cZohexane. 
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Ilydroxyhexamethylenecarboxylic  acids. 
See  llydroxycT/cZohexanecarboxylic 
acids. 
3-Hydroxyfj/c?ohexanc-l-carboxylamide 

(EiNiiOKN  and  Coblitz),  A.,  i,  530. 
3-Hydroxy<:'_</r/ohexane-l-carboxylic 
acid    and    its    salts     (EiNHOiiN    and 
Coblitz),  A.,  i,  530. 
Hydeoxyiiexoic  acids  : — 

;8-Hydroxywohexoic    acid    (Jiydroxij- 
isocaproic    acid)   (Braun),    A.,    i, 
594. 
Ilydroxywohexoic     acid,    lactone    of 
{isocaprolacione)    (Bkaun),  A.,    i, 
594. 
;3-Hydroxy-aj3j8-trimetliylpi*opionic 
acid    {h'lidroxtj-a-methi/Usovaleric 
acid)  (Peekix  and  Thorpe),  T., 
1482, 1486, 1187;  P.,  1896,  156. 
action  of  liydriodic  aiidbydrobromic 
acids    on   (Perkin),  *T.,     1487; 
(Pebkix  and  Thorpe),  T.,  1484, 
1485. 
salts  of  (Perkin  and  Thorpe),  T., 

1486.  1487. 
ethylic  salt  (Perktn  and  Thorpe), 
T.,  1482  ;  P.,  1896,  156. 
Hydroxv-j8-wohexylamine,  and  its  oxa- 
late (Kerp),  a.,  i,  448. 
Hvdroxvlrydrolapachol    (PIooker),    T,, 

isei.*^ 

l'-lIydroxyindole-2'-carboxylic  acid  and 

its  acetyl  and  benzoyl  derivatives 

(Reissert),  a.,  i,  389 

methylic  and  elliylic  salts  (Reissert), 

A.,  i,  389. 

Ilvdroxyketoste.aric    acid     (Behbend), 

A.,  i,  410. 
llydroxylactone,  CioIIigO.j,  from  oxida- 
tion  of   pulegonic  acid   (Wallach), 
A.,  i,  311. 
Hydroxylamine,  formation  of,  by  reduc- 
tion of  nitrites  (Divers  and  Hag  a), 
T.,  1612;   P.,  1896,  179. 
action  of  hydrogen  iodide  on  (DuN- 
STAN  and'CTOULDiNG),'T.,  840, 841 ; 
P.,  1896,  73. 
action  of,  on  niti'obenzenc  (Axgeli), 

A.,  i,  613. 
derivatives    from    r.itro-compounds 
(Bamberger  and  Knecht),  A.,  i, 
430. 
amidosulphonate     (Divees     and 

Haga),  T.,  1647. 
hydrochloride,  action   of  magnesium 
on  solutions  ot  (Vitali),  A.,  ii, 
420. 
oxidising  action  of  (Biltz),  A.,  i, 
6D0. 
comparison  of  hydriodides  and  liydro- 
chlorides  of  (Dunstan  and  GouL- 
ding),  T  ,  841,  842. 


Hydroxylamine    sulphate,    preparation 
of    (Divers     and     Haga),     T., 
1665  ;  P.,  1896,  178. 
action  of  metallic  iodides  on  (Dux- 
STAN  and  G-ouldixg),  T.,  840. 
estimation  of  (DexigicI),  A.,  ii,  387. 
Hydroxylaminesuecinylhj  droxamic 

acid  (Errera),  A.,'i,  209. 
Hydroxylaminic  acids,  action  of  nitrous 

acids  on  (Traubk),  A.,  i,  9. 
Hydroxylaminoacetic  acid  (Teaube)  A., 
i,  9  ;  ilANTZscH  and  Wild).  A.,i,  286. 
Hydroxylaminoisobulyric     acid.        See 

wo-Butyric  acid,  hydroxylamido-. 
Hydroxy  laminoisobutyronitrile.         See 

Isobutyronitrile,  hydroxylamido-. 
Hydroxy-wo-lapacho],     preparation    of 

(Hooker),  T.,  1368,  1375. 
Hydroxy-a-lapachonc,       svnthesis       of 

(Hooker)  ,'T.,  1370,  1372. 
Hydroxv-;8-lapachone,      formation      of 
(HooKEtt),T.,  1381. 
pi'eparatioii  of  (Hooker),  T.,  1368. 
Hvdroxylauronic   acid   (NoYEs),  A.,  i, 

696. 
Hydroxymeroquinenine    and    its    salts 

(KoENiGs),  A.,  i,  64 
Hydroxy methanetrisulphonic  acid  (vox 

Pechmaxx  and  Maxck),  A.,  i,  16. 
i8-Hydroxy-^-methyladipic    acid    (Tie- 

MAXX  and  Schmidt),  A.,i,  272. 
^-Hydroxy-w-methyl benzoic  acid,  laevo- 
rotatory  ammonium  salt  of  (Rijghei- 
mer),  a.,  i,  616. 
5  :  2-Hydroxymethylcoumalin    (Ruhe- 

MAXX  and  Wolff),  T.,  1388. 
5   :   l-Hydroxymethyldihydropyridone- 
3  :  4-dicarboxylic  acid,  amide  of  mon- 
ethylic  salt  (Kuhemanx  and  Tylee), 
T.,  533  ;  P.,  1896,  73. 
Hydro  xymethylenebenzy  lie        cyanide, 
carbanilido-derivative    of  (WiSLiCE- 
xus),  A.,  i,  553. 
Hydro  xymethylenephenylacetic       aci'l, 
ethylic  salt  of,  and  its  salts  (WiSLi- 
cexus),  a.,  i,  552,554. 
carbanilido-derivative     of      (Wisli- 
CEXUs),  A.,  i,  553. 
1  (or  2)  :  4-Hydroxymethylethylene- 
phenazone    (Kehrmaxx   and   Tikh- 
vixsky),  a.,  i,  511. 
jS-Hydroxy.^-methylfurfuraldehyde 
(Kiermayee),  a.,  i,  144. 
action  of  oxalic  acid  on  (Kieematee), 

A.,  i,  144. 
oxidation    of    (KiEEMAYEE),    A.,    i, 

144. 
aldoximes    of,   and   their    behaviour 
when  heated  (Kiermayee),  A.,  i, 
144. 
phenylhydrazone   of    (Kieemayer), 
A.,  i,  144. 
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1  :  3-HTdroxyTnethjlc;^c7oliexaiie    (m- 
Jiifdroxyhexahifclrotoluene)        (Wal- 
LACii),  A.,  i,  310. 

2  :  l-Hvdroxyraethylphenazone  and  its 
hydrocliloride  (Kehemann  and 
Tikhyinskt),  a.,  i,  511. 

1  (or  4)  :  2-Hvdroxymetliylphenazone, 

chloro-  (Kehemann   and  Fuhnee), 

A.,  i,  512. 
1  (or  2)  :  4-Hydroxynietliylphenylplien- 

azone  (Kehrmaxn  and  Tikhvinsky) , 

A.,  i,  511- 
)3-Hydroxymethylpicolinic  acid,  lactone 

of,  and  its  platinochloride  and  barium 

salts    (ZiNCKE   and    Winzheimee), 

A.,  i,  500. 
;3-Hydroxy-^-methy]pyromucic  acid  and 
itsbenzovl  derivative  (Kieemayee), 
A.,  i,  144. 

oxidation  of  (Kieemayee),  A.,  i,  144. 
4'-Hydroxy.2'-methylquinazoline,hydro- 

chloride   of  (Niementowski),  A.,  i, 

578. 
IIydroxynaplithadiphenazone,f?ibroTOO., 

and  its  sodium  derivative  f  N  :  Br.2 :  O 

=  1 :  3  :  5  :  4  ;   N  :  OH  =  1:  4]  (MoH- 

lau  and  Uhlmann),  A  ,  i,  167. 

3  :  4-Frydroxynaplithalenesulphonic 
acid.    1 -amino-,    acetyl  derivative  of 
(FEiEDLANDERand  Ri'tdt),  a.,  i,568. 

V  :  3'-Hydroxyt)aphthalene9ulphonic 
acid,  2-amino-  (TaObee  and  Wal- 
der),  a.,  i,  692. 
2-diazo-  (Tal'BEE  andWALDEE),  A., 

i,  692. 
2-hydrazo.   (Taubee  and  Waldee), 
A.,  i,  692. 
llydroxynaphthaqninone,    condensation 
of.  with  benzyl-o-])henylenediamine 

(KEHEMANNandTlKHVINSKY),  A., 

i,  511. 
condensation  of,  with  ethyl-o-phenyl- 
enediamine  (Kehemann  and  FiJH- 
ner),  a.,  i,  511. 
fl-Hydroxy-o-nnphthaquinone,    conden- 
sation   of,   with   t.vo-valeraldehyde. 
See  V.vo-Va]praldehyde. 
2-Hydroxynjiphthaquinone-4-imide,  1- 
oxime  (Kehemann  and  Heetz),  A., 
i,  566. 
2:1:  4-Hydroxynaphthaquinonedi- 
imide  (Kehemann  and  Heetz),  A.,  i, 
567. 
1  :  2-Hydroxynaphthoic   acid,   etherifi- 

cation  oi  (VIkyee),  A,,  i.  547. 
2:  3-Hydroxynaphthoic  acid,  constitu- 
tion of  (MoHLAU  ;  Schopff),  a.,  i, 
243. 
constitution  of,  in  relation  to  colour 

(Aemstrong),  p.,  1896,  42. 
etherificjition    of  (Aemsteong),    P., 
1896,  43, 


2  :  3-Hydroxynaphthoic  acid,  1 -amino- 
(IVioHLAir  and  Keiebel),  A.,i,  242. 
1-nitroso-,  reduction  of  (Mohlait  and 
Xriebel),  A.,  i,  242. 
4-Hydroxynaphthyl-3  :  5-dibromo.4- 
hydroxyphenylamine    (Mohlaf  and 
Uhlmann),  A.,  i,  167. 
HydroxyoctaHehyde  {trimethyU2  :  2  :  4- 
pentanol-S-al-l)  audits  acetyl  deriva- 
tives (Uebain),  a.,  i,  590. 
Hydeoxyoctoic  Acids  : — 

jS-Hydroxy-x-diniethyk'.sohexoic  acid 
ifi-hydroxi/-a-dimefhyl-^.\9opro. 
pylpropionic  or  dusopropylgyl- 
collic  acid),  (Barylowitsch), 
A.,  i,  11;  (Feanke),  a.,  i, 
404. 
of  Wohlbriick-Hantzsch,  identity 
'  of,  with  di?*opropylglycollic  acid 

(Baeylowitsch),"  a.,  i,  11. 
i8-Hydroxy-o-dimethyl-/3-i?opropyl. 
propionic  acid,  and  the  action  of 
hydriodic   acid   on    (Refoemat- 
sky),  a.,  i,  128,  129. 
etliylic  salt  (Refokmatsky),  A.,  i, 
128. 
Hydroxyoxamide    (Schiff   and  Mow- 

sacchi),  a.,  i,  209. 
Hydroxypentadecoic  acid  and  its  acetyl 
derivative  (Ciamician  and  Silbee), 
a.,  ),  596. 
3'-Hydroxyphenazine,     3-araino-,     and 
its  diiicetyl  derivative  (Nietzki  and 
Simon).  A.,  i,  164. 
7-Hydroxy-)8-phenoxyet]iylbutyric   acid 
(Bkntley,  Hawortii,  and  Peekin), 
T.,  170  ;  P,  1896,  36. 
p-Hvdroxyplienyl  jo-tolyl  ketone  (LiM- 

PRiCHT  and  Samietz),  A.,i,  42. 
3:1:  5-Hydroxyphenyltsobutyltriazole 
and  its  benzoyl  derivative  (Widman), 
A.,  i,  630. 
a5-/)-Hydroxyphenylcarboxyethylthio- 
carbamide    (Doean),    T.,    329;     P., 
1896,  74. 
4-Hydroxy-5-pheny]-2  :  6-dibenzyl-w- 
diazine,   bromo-  (Herfeldt),   A.,   i, 
393. 
o-IIydroxyphenylethyl    propyl     ketone 
(Harries  and  Busse),  A.,  i,  301. 
phenylhydrazone       (Harries      and 
Busse),  A.,  i,  301. 
Hydroxyphenylethylaniine,    three    iso- 
merides  of  (Erlenmeyee),  A.,  i,  305. 
3:1:  5-Hydroxyphenylethyltriazole 

(Widman),  A.,  i,  630. 
7?-Hydroxyphenylic   ether  (Haeussee- 

mann  and  Bauee),  A.,  i,  677. 
Hydroxyphenylindazolo   and    its    mer- 
curochloride   and  silver  nitrate  (Au- 
wers  and  Sondhkimee),  A.,  i,  504. 
t*o-Hydroxyphenylindazole       and      its 
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acetyl      derivative      (Auwers      and 
Sondheimee),  a.,  i,  504. 
2-Hydroxyphenylplienazine         (Kehe- 

MANN  and  Tikhvinsky),  A.,  i,  511. 
3:1:  5-Hydroxyplienylpropyltriazole 

(Widman),  a.,  i,  630. 
3:1:  5-Hydroxyplienyh'.vopropyltri- 
azole  and  its  hydrocliloride  and  acetyl 
derivatives  (Widman),  A.,  i,  (530. 
3:1:  5-Hydroxyphenylstyryltriazole 
and  its  sodium  derivative  (Widman), 
A.,  i,  630. 
jp-Hydroxyphenylsuccinamic    acid    and 

its  salts  (PiUTTi),  A.,  i,  223. 
j!?-Hvdroxyphenyl8uccinimide  (Piutti), 

a";,  i,  223. 
^-Hydroxy-2'-plienyltetrahydroquin- 

azoliue  (Busch),  A.,  i,  508. 
3 :  l-Hydroxyphenyltriazole  (Widman), 

A.,  i,  630. 
Hydroxypinic  acid  (voN  Baeyee),  A., 

i,  308,  620. 
Hydroxypinole  dibromide,  acetyl  deri- 
vative of  (Wallace),  A.,  i,  102. 
a-Hydroxypropionic   acid,   fi-trichloro-, 
ethylic    salt,    action    of     chloral    of 
(Edkleantt  and  Zahaeia),  A.,  i,  348. 
Ilydroxyivopropylglutaric  acid  (Fittig 

and  Wolff),  A.,  i,  135. 
S-Hydroxypyridiue,  nitro-  ( Weidel  and 
Muemann),  a.,  i,  105. 
rfmitro-   (Weidel    and  Muemann), 
A.,  i,  105. 
o-Hydroxypyrindone,       )8-cbloro-,      its 
sodium    and   potassium    salts    and 
anilide  (Zinckb  and  Winzheimee), 
A.,  i,  499. 
ciichloro-  (Zinckb  and  Winzheimee)  , 
A.,  i,  501. 
Hydroxyquinacridone        (Niemen  tow- 
ski),  A.,  i,  261. 
4'-Hydroxyquinazoline,     cliromate      of 

(Niementowski),  a.,  i,  578. 
1-Hydroxyquinoline,     ethobromide     of 
(Clau8  and  Mohl),  A.,  i,  697. 
methosulphate,        methodlcbromate, 
and    methoxalate   of    (Clatjs   and 
Mohl),  A.,  i,  697. 
1-Hydroxyquinoline,  2  : 4-rfiamino-,  and 
its  salts  and  diacetyl  and  dibenzoyl 
derivative   (Glaus    and  Dewitz), 
A.,  i,  654. 
4-bromo-,  methiodide  and  methoby- 
droxide  of    (Glaus    and    Mohl), 
A.,  i,  697. 
2  :  4-(ftbromo-,  and  its  hydrobromide 
and       dibromide       (Glaus       and 
HowiTz),  A.,  i,  255. 
2:4:   3'-i^r/bromo-      (Glaus     and 

HowiTz),  A.,  i,  255. 
2  :  4-rfmitro-,  and  its  salts  (Glaus  and 
Dewitz),  A.,  i,  654. 

VOL.  LXX.  ii. 


3-Hydroxyquinoline,    4-bromo-,   hydro- 
bromide  of,  action   of  bromine  on 
(Glaus  and  Howitz),  A.,  i,  255. 
1  (?  2)   :  4  :  3'-trihromo-  (Glaus  and 
Howitz),  A.,  i,  255. 
4-Hydroxyquinoline,  action  of  bromine 

on  (Glaus),  A.,  i,  449. 
4-Hydroxyquinoline,  1-bromo-  (Glaus), 
A.,  i,  449. 
3-bromo-  (Glaus),  A.,  i,  449. 
1  :  3-c^ibromo-  (Glaus),  A.,  i,  449. 
1-Hydroxyquinolinephenazine,    2- 
chloro-,and  its  hydrochloride  (Zincke 
and  Weideehold),  A.,  i,  502. 
1:4:  3-Hydroxyquinolinequinone,     2- 
chlor-,  and  its  sodium,  acetyl,  ani- 
line, and  toluidine  derivatives  and 
its  oxime  (Zincke  and  Winzhei- 
mee),   A.,    i,    499    (Zincke    and 
Wiedeehold),  a.,  i,  501. 
4-Hydroxy.l-quinolinesulphonic       acid 
and  its   sodium   salt    (Glaus),  A.,  i, 
450. 
o-Hydroxystyryl  propyl  ketone    (Har- 
eies  and  Busse),  A.,  i,  301. 
phenylhydrazone       (Haeeies       and 
Busse),  A.,i,  301. 
o-Hydroxysuccinic    acid,   boiling  point 
under  reduced  pressure  of   (Keafft 
and  Dyes),  A.,  ii,  89. 
Hydroxytetrahydrocarvoue,  from  carone 

"(yon  Baeyee),  A.,  i,  246. 
8-Hydroxytetrahydrocarvonebisnitrosy- 

lic  acid  (von  Baeyee),  A.,  i,  246. 
2 : 3-Hydroxytetrahydronaphthylamine : 
its  picrate,  aurochloride,  and  platino- 
chloride  (Bambeegbb  and  Lodteb), 
A.,  i,  100. 
j8-Hydroxytetramethylpropionic       acid. 

See  Hydroxy heptoic  acids. 
HydroxytheophylHn    (Hiesch),   A.,   i, 
626. 
action  of  ammonia  on  (Hiesch),  A., 
i,  626. 
(?a?o-Hydroxy-r>-toluic  acid   (Einhoen), 

A.,  i,  551. 
Hydroxytoluphenoxazone   (Kehemann 

and  Buegin),  A.,  i,  707. 
Hydroxy trimethylacetic    acid     (Just), 

A.,  i,  404. 
)8-Hydroxy-oo;8-trimethyladipic         acid 
(Peekin   and   Thoepe),    P.,    1896, 
156. 
)8-Hydr6xy-ooj8-trimethyladipic       acid, 
lactone  of  (PERKiNand  Thoepe),  P., 
1896,  156. 
a-Hydroxy-o)8)8-trimethylglutaric     acid, 
ethvlic   salt  (Peekin  and  Thoepe), 
P.,  1896,  156. 
)8-Hydroxy-oo)3-trimethylglutaric     acid, 
ethylic  salt  (Peekin  and  Thoepe), 
P  ,  1896,  156. 
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/S-HTclroxy-aa/^-trimetliylglutaric  acid, 
action  of  the  bromides  of  pliosphoi-us 
on  (Peekin  and  Thorpe),  P.,  1896, 
156. 

aaui-  Hydroxy  trim  ethylglutaric  lactone, 
amide  of  (ArwEKS,  Schiefee,  and 
SiNGHOE),  A,,  i,  643. 
anilide  of   (Auwees,  Schiepee,  and 
Singhoe),  A.,  i,  643. 

1-Hydroxy-l'  :  3'  :  3-trimethyli.9oquinol- 
ine  :  its  hydrochloride ;  oxidation  of 
(Collie  and  Willsmoee)  ,  T.,  302; 
P.,  1896,  47. 

Hydroxytrimethylsuccinanil  (Auwees 
and  Campenhausen),  A.,  i,  525. 

Hydroxytrimethylsuccinic   acid 

(Auwees  and  Campenhausen),  A., 
i,  525;  (KoMPPA  and  Beegroth), 
A.,  i,  598. 

Hydroxytrimethylsuccinic  anhydride, 
acetyl  derivative  of  (Auwees  and 
Campenhausen),  a.,  i,  525. 

Hydroxytrimethylsuccinotolil  and  its 
acetyl  derivative  (Auwees  and 
Campenhausen),  A.,  i,  525. 

^-Hydroxy  triphenyltetrazolium  chlor- 
ide and  its  nitrate  (Wedekind),  A., 
i.  631. 

^-Hydroxyvaleric  acid  (Fichtee  and 
Helrand),  a.,  i,  463. 

Hydrozincite  from  Spain  (Cesaeo),  A., 
ii,  479. 

Hygric  acid,  formation  of,  fi-om  cusk- 
hygrine  (Liebeemann  and  Cybul- 
SKi),  A.,  i,  710. 

Hygrophilite  from  Bavaria  (Schwaoee 
and  GiJMBEL),  A.,  ii,  432. 

Hyoscine,  formula  of  and  physical  con- 
stants of  salts  of  (Hesse),  A.,  i,  657. 

Hyoscyamus  niger  seed  oil,  analysis  of 
(Mjoen),  a,  ii,  506. 

Hypoxanthine,  non -occurrence  of,  in  tea 
extract  (Keugee),  A.,  i,  450. 


Ice,  dimorphism  of  (Baeendeecht), 
A.,  ii,  417. 

Ichthyol,  estimation  of  sodium  salicy- 
late in  (Hofman),  a.,  ii,  549. 

Idocrase  from  Vesuvius  and  the  Matter- 
horn,  and  wiluite  (Jannasch  and 
Weingaeten),  a.,  ii,  259. 

Iglesiasite  from  Silesia  (Teaube),  A., 
ii,  255. 

Ihleite?  from  Argentina  (Schicken- 
dantz),  a.,  ii,  480. 

Ilmenite  from  Bavaria  (Schwagee  and 
GiJMBEL),  A.,  ii,  431. 
from  Queensland   (Liveesidge),  A., 
ii,  658. 


Ilvaite  from  Vancouver  Island  (Hoff- 
mann), A.,  ii,  190. 
Imides  and  Imines.     See  : — 

Benzoyltliiocarbimide. 

iso-Butylthiocarbiraide. 

t5o-B  uty  rylthiocarbimide. 

Camphoriniide. 

Camphori^oimide. 

)8-Camphormethyl/5oimide. 

Diazobenzenimide. 

Dimethylmalonimide. 

Ditsopropylsuccinanil. 

Dit.?opropylsnccinimide. 

Dit6'opropylsuccino-;8-naphthil. 

Diisopropylsuccino-p-tolil. 

Ethylglutaranil. 

Ethylphthalimide. 

Ethylsuccinimide. 
,    Formiraide. 

Glutaranil. 

;8;8.GlutaraniL 

;8;8-Glutaro-^-tolil. 

Hemimellitimide. 

Heptylthioearbimide. 

Hydrazimine. 

Hydroxynaphthaquinone-4-imide. 

2:1:  4-Hydroxynaphthaquinonedi- 
mide. 

jp-Hydroxyphenylsuccinimide. 

Hydroxytrimethylsuccinanil. 

Hydroxytrimethylsuccinotolil. 

Maleinauil. 

Maleinimide. 

Maleinotolil  and  Maleino-p-tolil. 

a-Methylglutaranil. 

o-Methylglutaro-;8-naphthil. 

a-  Methy  Iglutarotolil . 

o-Naphthylphthalimide. 
•    Palmitylthiocarbimide. 

Phenacetylthiocarbimide. 

Propionylthiocarbamide. 

Propylthiocarbimide. 

Stearylthiocarbimide. 

Succinanil  and  aa-Succinanil. 

Succinethylimide. 

Succino-a-naphthil. 

Succino-^-naphthil. 

aa-Succino-/3-naphthil. 

ao-Succino-^-tolil. 

Pyrotartarimide. 

Py  rotartaronaphthil . 

Tetramethyldiphenylimide. 

Tetramethylsuccino-)3-naphthil. 

Tel  ramethylsuccino-^-tolil. 

Thiethylimine. 
Imidocarbonic    acid,    ethylic    salt    of 
(Hantzsch  and  Mai),  A.,  i,  34. 

phenylic    salt    of    (Hantzsoh     and 
Mai),  a.,  i,  34;  (Nef),  A.,  i,  75. 

p-bromophenylic  salt  of  (Hantzsch 
and  Mai),  A.,  i,  33. 

phenylic  ethylic  salt  of  (Nef),  A.,  i,  75. 
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Tmidocarbonic    acid,    broiiio-,     ethjlic 
salt  of  (Hantzsch   and  Mai),  A  , 
i,  34. 
cyano-,  ethylic  salt  of  (Nef),  A.,  i,  71, 
72. 
Imidoformyl  chloride  and  its  compound 
with  hydrogen  cyanide  (Nep),  A., 
i,  76. 
cyanide  (Nef),  A.,  i,  76. 
Imido-oxalic    acid.      See    Oxalic    acid, 

imido-. 
Imidosviccinic  acid.     See  Suecinimide. 
Imine,    Ci4Ho;N,    from    methylc?,ycZo- 
hexenonoxime,      the      nitrate 
(Wallach),  a.,  i,  310. 
Iminosulphonic   acid.     See   under   Sul- 
phur. 
i90-Indazole,     I'-acetyl     derivative     of 

(AuwKRS  and  Ewing),  A.,  i,  504. 
Indene,  magnetic  rotatory  power,  &c.,  of 
(Pebkin),  T.,  1083,  1144,  1153, 1196, 
1197,  1230, 1242. 
Indian  geranium,  oil  of.     See  Andropo- 

gon  schcenanthus. 
Indican  in  urine  (Daiber),  A.,  ii,  491. 
presence  of,   in   tumours    (Nepveu), 
A.,  ii,  319. 
Indium   and   gallium   in  blende  from 
New  South  Wales  (Kirkland),  A., 
ii,  183. 
Indigo-carmine,  detection  of,   in   wines 

(Belak),  a.,  ii,  630. 
IndlgofercB,    formation   of    indigo    in 
plants   of  the    (van  Lookeren  and 
VAN  DER  Veen),  A.,  ii,  207. 
Indigotin,  formation  of,  in  plants  of  the 
Indigofer(B    (vAN   Lookkren    and 
VAN  DER  Veen),  A.,  ii,  207. 
formation     of,     from    benzylidene-o- 
nitroacetophenone     (Engler    and 
Dorant),  a.,  i,  49. 
fluorescence  of  gaseous  (Wiedemann 

and  Schmidt),  A.,  ii,  86. 
the  red  isomeride  of  (Schunck  and 
Marchlewskt),  a.,  i,  96. 
Indileucin,      acetyl      derivative      of 
(Schunck  and  Marchlewski),  A.,i, 
96. 
Indole,    presence     of,      in     tumours 

(Nepveu),  A.,  ii,  319. 
Indole-2'-carboxylic    acid,    I'-amino-, 
ethylic  salt  of  (Reissert),   A.,  i, 
391. 
l'-nitro-(EEi8SERT),  A.,  i,  390. 
Indophenazine  (Schunck  and  March- 
lewski), A.,  i,  96,  236. 
1 : 3-<?ibromo-,  and  its  I'-acetyl  deriva- 
tive (Schunck and  Marchlewski), 
A.,  i,  236. 
w-chloro-,   and   its  acetyl   compound 
and    silver     salt    (Schunck    and 
Marchlewski),  A.,  i,  96. 


Indophenazine,  nitro-,  and  its  I'-acetyl 
derivative    (Schunck    and    March- 
lewski), A.,  i,  236. 
Indophenols,     absorption    spectra     of 
(Bayrac   and    Camichel),   A.,    ii, 
345. 
Indoxin  (Reissert);  A.,  i,  390. 
Indoxylglycuronic      acid      in      urine 

(Daiber),  A.,  ii,  491. 
Induline,  discovery  of  (Hofmann  Lec- 
ture), T.,  622. 
Induline  (m.  p.  286—288°)  :  its  acetate, 
hydrochloride,     and    hydrobromide 
(Fischer  and  Hepp),  A.,  i,  325. 
Indulines,  nomenclature  of  (Jaubebt), 
A.,  i,  326. 
classification  of  (Fischer  and  Hepp), 
A.,  i,  51. 
Inesite  from   Sweden  (Hambebg),  A., 

ii,  308. 
Infusoria,  poisonous   action  of  various 
chemical  substances  on  (Bokorny), 
A.;  ii,  669. 
Intestinal  juice,  action  of,  on  trehalose, 
cane  sugar,  and  maltose  (Bcurque- 
LOT  and  Gley),  A.,  ii,  315. 
characters  of,  iu  sheep  (Pregl),  A., 

ii,  49. 
paralytic,  properties  of  (Mendel), 
A.,ii,6l7. 
Intestine,  absorption  of  fat  by  (Levin), 
A.,  ii,  376. 
absorption  of  peptone  bv  the  (Reid), 

A.,  ii,  318. 
absorption    of     proteids    from    the 

(Fbiedlander),  a  ,  ii,  536. 
influence    of    nerves    on    absorption 

from  the  (Reid),  A.,  ii,  663. 
small,    digestion  of  lactose  in  (RoH- 
mann  and  Lappe),  A.,  ii,  43. 
Inversion,  mechanism  of  (Armstrong), 
P.,  1896,  46. 
of  cane  sugar  bv  salts  (Long),  A.,  ii, 
414. 
Invertebrates,      marine,      respiratory 
exchange  in  (Vernon),  A.,  ii,  195. 
Invertin,  action  of  heat  on   (Roussy), 

A.,ii,  121. 
Inulin,  action  of  oxalic  acid  on  (Dull), 

A.,  i,  120, 121. 
Inulin  of  garlic,  identity  of,  with  the 
inulin    of    hyacinth,  narcissus,    and 
tuberose  (Chevastelon),  A.,  i,  5. 
lodnrgyrite  from  Broken  Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Iodine,  occurrence  of,  in  waters  (Lboco), 
A.,  ii,  579. 
absorption  spectrum  of  solutions  of, 
in    carbon   bisulphide   vapour 
(Wood),  A.,  ii,  458. 
rate  of  sublimation  of  (Arctowski), 
A.,  ii,  636. 
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Iodine,  partition  of,  between  two   sol- 
vents (Jakowkin),  a.,  ii,  295. 
partition   of,   between   salt  solutions 
and   carbon  bisulphide  and  tetra- 
chloride (Jakowkin),  a.,  ii,  514. 
presence  of,  in  thymus  gland  (Baf- 

maxn),  a.,  ii,  487. 
presence    of,   in    the    thyroid    gland 
(Baumann),    a.,    ii,   263;    (Bait- 
MANN  and  Roos),  A.,  ii,  487. 
percentage   of,  in  the  thyroid  gland 

(Battmann),  a.,  ii,  487.' 
presence  of,  in  skeleton  of  Gorgonia 

(Drechsel),  a.,  ii,  378. 
reaction    of,    with   dilute     ammonia 
solution     of      (Chattawat),     T., 
1577  ;  P.,  1896,  173. 
Hydrogen      iodide,     preparation     of 
(Kastle  and  Bullock),  A.,  ii, 
357. 
liquid,  properties  of  (NoEEiS  and 

Cottrell),  a.,  ii,  357. 
gaseous,    action     of,    on    salts    of 
elements     of     the     fifth     group 
(Smith     and    Meyer),    A.,    ii, 
165. 
action    of     carbonyl    chloride    on 

(Besson),  a,,  ii,  358. 
action    of    sulphuric    chloride    on 

(Besson),  A.,  ii,  417. 
rate  of  oxidation  of  (Warder),  A., 

ii,  297. 
velocity   of    the   reaction  between 
bromic    acid    and    (NoYKS    and 
Scott),  A.,  ii,  158. 
velocity   of    the  reaction  between 
.   hydrogen  peroxide  and    (Noyes 
and  Scott),  A.,  ii,  358;  (Har- 
corET  and  Esson),  A.,  ii,  238. 
estimation  of  soluble,  volurnetrically 
(Riegler),  a.,  ii,  573. 
Iodic  acid,  action  of   magnesium   on 
solutions    of    (VlTALi),    A.,    ii, 
420. 
compounds  of  molybdic,  tungstic, 
and  phosphoric  acids  with  (Chri6- 
tien),  a.,  ii,  652. 
Iodine,  detection  of,  by  dichlorobenzene- 
sulphonamide     (Zastle),    A.,    ii, 
216. 
detection  of,   in   organic   compounds 

(Raikow),  a.,  ii,  70. 
detection  of  small  quantities  in  pre- 
sence   of     chlorine    and    bromine 
(Ludwig),  a.,  ii,  542. 
estimation  of,  elecitrolytically  (VoRT- 

mann),  a.,  ii,  71. 
estimation  of,  in  organic  compounds 
(Schuyten),  a.,  ii,  71. 
lodo-derivatires.     See  :— 
Acetone. 
Acetylene. 


lodo-derivatives.     See : — 

Aniline. 

Anisidine. 

Anisoil. 

Azobenzenes. 

Azoxybenzene. 

Benzaldehyde. 

Benzst/waldoxime. 

Benzene. 

Benzoic  acid. 

Diazobenzenethiophenyl  ether. 

2  :  4-Dihydroxyacetophenone. 

^-Ethoxy-/3-phenylpropionic  acid. 

EthyJene. 

Ethylidenec^cZopropane. 

EthylcycZopropane. 

Etliyltrimethylene. 

Formanilide. 
*  Gorgonic  acid. 

Hexahydrotoluene      {methylcyclohex- 
ane). 

Hippenylcarbanil. 

j3-Hydroxybenzaldehyde. 

Methanedisulphonic  acid. 

i8-Methoxy-;8-phenylpropionic  acid. 

Methyldiphenyl. 

Methylwovaleric  acid. 

Naphthalene. 

Pentadecoic  acid. 

Penthiazoline. 

Phenol. 

)8-Phenylhydracrylic  acid. 

)8-Phenylpropionic  acid. 

Phthalic  and  wo-Phthalic  acids. 

Phtlialic  anhydride. 

Phthalimides. 

Propionic  acid. 

Propylene. 

iso-Quinoline. 

Terephthalic  acid. 

Thienyltriphenylmethane. 

Toluene. 

Tolylketoindene. 

Triraethylpropionic  acid. 

Yeratrol. 

Xylidine. 
lodoso-derivatives.     See  :  — 

Benzaldehyde. 

Benzoic  acid, 
lodoxy-derivatives.     See  : — 

Benzaldehyde. 

Benzene. 

Naphthalene. 

Toluene, 
lodyrite.     See  lodargyrite. 
Ion,  atom  and  molecule,  relation  between^ 

the  colours  of  (Lea),  A.,  ii,  639. 
lonisation  of   metals,  heat  of  (Jahn),. 

A.,  ii,  230,  231. 
lonisation.     See   Electrolytic    dissocia- 
tion. 
Ions,   connection  between  the  conduc- 
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tivity  of  a  vapour  for  heat  and  the 

velocity  of  its  (Bbedig),  A.,  ii,  348. 
Ions,   periodicity    of    the    colour    of 

(Thomsen),  a.,  ii,  16. 
Ipecacuanha,   alkaloids   of   (Paul  and 

Cownley),  a.,  i,  192;  (Cbipps), 

A.,  i,  395. 
estimation  of  (Ceipps),  A.,  ii,  284. 
Ipecacuanha     root,     non-existence     of 
cephaeline  in  one  sample  of  (Ckipps), 
A.,  i,  396. 
Ipomoea  turpethum,  turpethin  the  active 
constituent  of  (Keomer),  A.,  i,  386. 
Iresine,  red  dye  of  leaves  of  (Weigeet), 

A.,  i,  388. 
Iridium,    solubility    of    carbon    in 

(Moissan),  a.,  ii,  610. 
Iridium  bases: — 

Iridioaquopentamine   bromide  and 

chloriridite  (Palmaek),  A.,  ii,  180, 

181. 
Iridiohexamine,  hydroxide,  chloride, 

and  other  salts  (Palmaer),  A.,  ii, 

181. 
Iridiopentamine   bromobromide, 

chlorochloride,    chlorochloriridite, 

chlorodithionate,     chlorhydroxide, 

chloroxalate,   acid    ehlorosulphate, 

iodoiodite,    nitratonitrite    (Pal- 

maee),  a.,  ii,  180,  181. 
Iron,   native  terrestrial,    from   Ontario 

(Hoffmann),  A.,  ii,  259. 
effect   of,    on   absorption    spectra   of 

haemoglobin  and  allied  compounds 

(Gamgee),  a.,  i,  714. 
action  of  steel  on  a  photographic  plate 

of  (Pellat),  a.,  ii,  601. 
condition  of  the  carbon  in  (Donath), 

A.,  ii,  563. 
constituents  of  steel  (Osmond),  A., 

ii,  172. 
absorption  of,  by  living  body  (Wol- 

teeing),  a.,  ii,  197. 
absorption  of,  from  alimentary  canal 

(Georgenbuegee),  a.,  ii,  4^5. 
absorption    and    excretion    of    (TlE- 

mann),  a.,  ii,  AST. 
amount  of,  in  food  (Stockman),  A., 

ii,  43. 
inorganic,  as  a  source  of  hajmoglobin 

(Kunkel),  a.,  ii,  47. 
storage   of,  in  the  liver  and   spleen 

(Stockman),  A.,  ii,  438. 
effect    of    deprivation    of,    in    dogs 

(Stockman),  A.,  ii,  264. 
compounds  containing,  in  animal  and 

vegetable  cells  (Macallum),  A.,  ii, 

317. 
absorption  of   helium    by   (Tilden), 

A.,  ii,  656. 
introduction  of  tungsten  and  titanium 

into  steel  (Moissan),  A.,  ii,  602. 


Iron-alloys    with      antimony,     specific 
gravity  and  specific  heat  of   (La- 
boede),  a.,  ii,  652. 
ferrochromium,  analysis  of  (RlDEAL 

and  Rosenblum),  A.,  ii,  276. 
with     molybdenum,     tungsten,    and 
chromium    (Benneville),    A.,  ii, 
174. 
with  vanadium  (Moissan),  A.,  ii,  609. 
Iron  amidosulphonates.      See   Ferrous 
and  Ferric  amidosulphonates. 
chlorides.      See   Ferrous   and  Ferric 

chlorides, 
chromium    carbides    (Benneville), 

A.,  ii,  175. 
hydroxide,   electrochemical    prepara- 
tion of  (Loeenz),  a.,  ii,  647. 
magnetic,  from  Silesia  (Kosmann), 
A.,  ii,  431. 
nitrate.     See  Ferric  nitrate, 
nitrosodisulphonate.     See  Ferric   di- 

sulphonate. 
nitrososulphides   (Maeie  and    Mae- 

QUis),  A.,  ii,  364. 
oxides,  action  of  carbon  dioxide  on 
(Beaithwaite),  a.,  ii,  173. 
reduction  of,  by  carbon  monoxide 
(Beaithwaite),  A,,  ii,  173. 
oxide.     See  further  Ferric  oxide, 
phosphate.     See  Ferrous  phosphates, 

&c. 
phosphide  (Geangee),  A.,  ii,  651. 
sesquiphosphide    (G-eangee),   A.,   ii, 

476. 
silicide  (Moissan),  A.,  ii,  173. 
silicides  (Chalmot),  A.,  ii,  302. 
basic  sulphate  of,  from  Queensland 

(Oooksey),  a.,  ii,  480. 
sulphates.     See  Ferrous  and  Ferric 

sulphates, 
sulphide,    electrochemical  prepai*a- 
tion  of  (Loeenz),  A.,  ii,  648. 
compound  of,  with  carbon  bisulph- 
ide and  ammonia   (Wiede  and 
Hopmann),  a.,  ii,  364. 
pyrites,  constitution  of  (Beown)  ,  A., 
ii,  108. 
estimation  of  sulphur  in  (Asboth), 
A.,  ii,  71 ;  (Keller  and  Maas; 
Lunge),  A.,   ii,   498;  (Gladd- 
ing), A.,  ii,  622. 
estimation  of  pyrrhotite  in  (Cone), 
A.,  ii,  543. 
double  sulphide  of  gold  and  (Mac- 
lauein),  T.,  1274;  P.,  1896,  149. 
tellurite  from  Cripple  Creek,  Colorado 

(Knight),  A.,  ii,  613. 
Ferric   acid,   salts   of  (Rosell),   A., 

ii,  175. 
Ferric  salts,  action  of,  on  iodides  in 
aqueous  solution   (KiJSTEE),  A.,  ii, 
302. 
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Iron,  Ferric  salts,  action  of  magnesium 
on  solutions  of  (ViTAii),  A.,  ii, 
420. 
Ferric  amidosulphonate  (DiVEES  and 
Haga),  T.,*1647. 
cHoride,  action  of  light  on  a  solu- 
tion of  oxalic  acid  and    (Le- 
moine),  a.,  ii,  285. 
velocity  of  the  reaction  between 
stannous  chloride  and  (Notes 
and  Scott),  A.,  ii,  158. 
hjdrolytic   decomposition   of 
(Antony  and  G-iglio),  A.,  ii, 
250. 
compounds    of,    -with    ammonia 

(Millee),  a.,  ii,  26. 
hydrated,  absorption  of  moisture 
by  (Hake),  P.,  1806,  34. 
nitrate,  hydrolysis  of  (Antony  and 

GiGLi),  A.,  ii,  604. 
hydroxide,  action  of  oxalic  acid  on 

(Rosenheim),  A.,  i,  280,  348. 
nitrosodisulphonate     (Sabatiee), 

A.,  ii,  642. 
oxide,  solution  of  ignited  (Bokn- 
teagee),  a.,  ii,  502. 
influence  of,  on  the  reversion  of 
superphosphate     (Smetham), 
A.,  ii,  364. 
sulphate,   hydrolysis  of    (Antony 
and  GiGLi),  a!,  ii,  604, 
Ferrous    amidosulphonates    (Divees 
and  Haga),  T.,  1647. 
^      chloride,  compounds  of,  with  am- 
monia (Millee),  A.,  ii,  27. 
compounds  of,  with  nitric    oxide 
(Thomas),  A.,  ii,  26. 
sodium  triphosphate  (Stange),  A., 

ii,  643. 
thiopyrophosphate  (Feeeand),  A., 

ii,  473. 
tbiophosphite  (Feeeand),   A.,    ii, 

418. 
sulphate,  solubility  of  isomorphous 
mixtures  of  copper  sulphate  and 
(Stoetenbekee),  a.,  ii,  14. 
aluminium  sulphate,  occurrence  of, 
on  bricks  exposed  to  sulphurous 
anhydride  (Pateeson),  T.,  66; 
P.,  1895,  203. 
ceesium  sulphate,  density  and  opti- 
cal behaviour  of  (Ttjtton),  T., 
396. 
potassium    sulphate,    density    and 
optical  behaviour  of  (Tutton), 
T.,  387. 
rubidium    sulphate,    density     and 
optical  behaviour  of  (Tutton), 
T.,  391. 
Iron  ore  from  Servia  (Lozani6),  A.,  ii, 
252. 


Iron    ores,    estimation    of     arsenic    in 
(Stead),  A.,  ii,  390. 

estimation  of  manganese  in   (Mixee 
and  Dtt  Bois),  A.,  ii,  547. 

estimation  of  phosphorus  in,  in  pre- 
sence of  titanium  (Pattinson  and 
Pattinson),  a.,  ii,  389. 
Iron,  detection  and  estimation  of  : — 

autopneumatic   stirrer   for   copper 
ammonium    chloride    treatment  in 
steel  analysis,   (Beeaeley),  A.,  ii, 
71. 

detection    of,    microchemically 

(SCHEODEE    VAN    DEE    KoLk),    A., 

ii,  574. 
estimation    of,    colorimetrically 

(Lunge),  A.,  ii,  392. 
,  estimation    of,    electrolytically 

(Nicholson   and   Aveey),  A.,   ii, 

627. 
estimation   of,   in  ores    (Wells   and 

Mitchell),  A.,  ii,  502. 
estimation  of,  in  aluminium  (Mois- 

san),  A.,  ii,  339. 
estimation    of    arsenic  in    pig    iron, 

(Stead),  A.,  ii,  390. 
estimation  of  arsenic  in  steel  (Stead), 

A.,  ii,  390. 
estimation   of  carbon  in   (Peipees), 

A.,  ii,  449. 
estimation  of  carbon  in  steel  (Blaie), 

A.,  ii,  544. 
estimation   of   graphite   in    pig   iron 

(Shimee),  a.,  ii,  499. 
estimation    of    manganese   in    steel, 

errors  in  (Attcuy),  A.,  ii,  627. 
estimation     of      nickel     in    steel 

(Beeaeley),  A.,  ii,  676. 
estimation  of  phospliorus  in,  in  pre- 
sence of  titanium  (Pattinson  and 

Pattinson),  A.,  ii,  389. 
estimation   of   sulphur  in,  apparatus 

for  (Read),  A.,  ii,  274. 
estimation    of    sulphur    in    pig    iron 

(Auchy),  A.,  ii,  543;  (Bouchee), 

A.,  ii,  671. 
estimation  of  sulphur  in  white  cast 

iron  (Phillips),  A.,  ii,  498. 
estimation   of   sulphur    in    steel 

(Bouchee),  A.,  ii,  671. 
separation     of,    qualitatively      from 

chromium    (Giacomelli),  A.,    ii, 

128. 
separation     of,    qualitatively,     from 

nickel,  chromium,  cobalt,  mangan- 
ese, aluminium,  and  zinc  (Hake), 

A.,  ii,  127. 
separation    of     arsenic    from    (Jan- 

NASCH  and  Kammeeee),  A.,  ii,  221. 
separation       of,      from       beryllium 

(Atkinson    and    Smith),    A.,    ii, 

220. 
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Iron,    separation  of   chromium   from 
(Jannasch  and  von  Cloedt),  A., 
ii,  222. 
separation   of   nickel   from   (Breae- 
ley),  a.,  ii,  676. 
Isanic  acid  (Hebeet),  A.,  i,  638. 

action  of  bromine  and  of  oxygen  on 
(Hebeet),  A.,  i,  638,  639. 
I'Sano  seeds,  fatty  acids  from  (Hebeet)  , 

A.,  i,  638. 
Isatin,  condensation  of,  with  o-phenyl- 
enediamine  (Schtjnck  and  Maech- 
LEWSKi),  A.,  i,  96. 
action  of  nitrous  acid   on   (Hofmann 

Lectuee),  T,,  699. 
nitration    of    (Hofmann   Lecttjee), 
T.,  647. 
Isatin,  wi-chloro-,  condensation  of,  with 
o-phenylenediamine    (Schunck    and 
Maechlewski),  a.,  i,  96. 
Isatinacetylphenylmethylhydrazone 
(Schunck  and  Maechlewski), 
A.,  i,  96. 
Isatin-;8-naphthylhydrazone    (Schttnck 

and  Maechlewski),  A.,  i,  96. 
Isatinphenylmethylhydrazone 

(Schunck   and  Maechlewski),  A., 
i,  96. 
Isatinsemicarbazone     (  M  ar  c  hlewski)  , 
A.,  i,  449. 
jp-chlor-     (Maechlewski),      A.,     i, 

449. 
niti'o-  (Maechlewski),  A.,  i,  449. 
Isatohydrophenaziue.      See    Indophen- 

azine. 
Isomerides,    optically   active  and  inac- 
ti\re,  molecular  weights  of  (Teaube), 
A.,  i,  526. 
optical,  physical  properties  of  (Wal- 
den),  a.,  ii,  553. 
Isomerism,  position,    influence   of,    on 
optical    activity    (Feankland 
and   Whaeton),   T.,    1583;  P., 
1896,  186. 
effect      of,      on    rotatory      power 
(Feankland    and    Whaeton), 
T.,  1320;  P.,  1896,  148. 
Isomorphous    mixtures,    solubility     of 

(Stortenbekee),  a.,  ii,  13. 
Isonitriles,      alkylic,      preparation      of 

(Hofmann  Lectuee),  T.,  663. 
Isophthalic  acid.     See  Phthalic  acids. 
Itaconic  acid,  sublimation  temperature 
under  small  pressure  of  (Keafft 
and  Dyes),  A.,  ii,  89. 
amylic      salt,      rotatory     power     of 

(VValden),  a.,  ii,  633. 
ethylic  salt,  action  of   alcoholic  am- 
monia   on     (KoRNEE   and     Men- 
ozzi),  A.,  i,  205. 


J. 


Jadeite    from    Burma   (Faeeington), 
A.,  ii,  311 ;   (Bauee),  A.,  ii,  311. 

from  "Tibet"  (Bauer),  A.,  ii,  310. 
Jalap  resin,   estimation  of     (Spaeth), 

A.,  ii,  508. 
Jalapic  acid  and  salts  (Keomee),  A.,  i, 

385. 
Jalapin,  identity   of,  with  scammonin, 

and   properties   of  (Keomee).  A.,  i, 

385. 
Jalapinolic  acid  (Keomee),  A.,  i,  386. 
Jams,  estimation  of  glucose  in  (Mayr- 

hofee),  a.,  ii,  225. 
Jecorin   in   the   liver   of   the     dolphin 

(Deechsel),  a.,  ii,  378. 
Johnstonite  from  Broken  Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Juglans  regia,   proteids   of     (OSBOENE 

and  Campbell),  A.,  i,  716. 
Juices,    composition      of     pure      fruit 

(Keemla),  a.,  ii,  62. 


K. 


Kadsura  japonica,  occurrence  of  galac- 
tan  and  araban  in  (Yoshimuea), 
A.,  ii,  60. 

Kainite,  effect  of,  on  yield  and  compo- 
sition of  grass  (Maecker),  A  ,  ii, 
271. 

Kahborite,  formula  of  (Kosmann),  A., 
ii,  368. 

Kaolin  after  malachite  from  Russia 
(Jerem^eff),  a.,  ii,  566. 

Kauaiite  from  Hawaii  (GtOLDSMITh), 
A.,  ii,  35. 

Kentrolite   from    Jakobsberg,    Sweden 
(Nordensiold),  a.,  ii,  257. 
from  LSngban,  Sweden  (Flink),  A., 
ii,  186. 

Keratophyre,  quartz-,  from  Wisconsin 
(Weidmann),  a.,  ii,  314. 

Kermes  berries,  compound  obtained 
from,  and  its  acetyl  and  benzoyl  deri- 
vatives (HiLOER  and  Mai),  A.,  i, 
496. 

Kermesite  (Baubigny),  A.,  ii,  31. 

Ketazines  (Cuetius),  A.,  i,  339. 

t>o-Ketocamphoric  acid  from  oxidation 
of  pinonic  and  a-pinonic  acids  (TiE- 
mann  and  Semmlee),  A.,  i,  309. 

Ketodihydrophenotriazine-4'-oxime  and 
its    hydrochloride    (Pinnow    and 
Samann),  a.,  i,  366. 

Ketoglycol,  CjoHisOs,  from  dihydrocarv- 
ono :    its  oxime  and  semicarbazone 
(Wallach),  a.,  i,  102. 

Ketohexamethylenecarboxylic     acids. 
See  cyc^o-Hexanonecarboxylic  acids. 
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Ketohydrazones  (Cuettus),  A.,  i,  339. 
Ketoketoximebehenic   acid   (Spieckee- 

mann),  a.,  i,  410. 
Ketone  obtained  by  oxidation  of 
bromwoanethoil ;  and  its  com- 
pounds with  ammonia  and  with 
potassium  acetate  (Hell  and 
G-aab),  a.,  i,  293. 

obtained  by  reduction  of  secondary 
nitrodiwoamyls  (Konowaloff  and 
Nikitin),  A.,i,  673. 

from  the  ketoglycol  derived  from  di- 
hydrocarvone  and  its  semicarbazone 
(Wallach),  a.,  i,  102. 
Ketone,  C8H14O,  derived  from  dihydro- 
etscampholytamide  (Noyes),  A,  i, 
696. 

C9U14O2,  from  dihydrocarvone :  its 
oxime  and  semicarbazone  (Wal- 
lach), A.,  i,  102. 

CgUigO,  from  oxidation  product  of 
pulegenic  acid,  and  its  carbazone, 
and  oxime  (Wallach),  A.,  i, 
311. 

CioHgOoBra,  from  dibromanethoil  di- 
bromide.     See  Anethoil  dibromide. 

CioHjoOsBrj,  from  bromanethoil  di- 
bromide,  and  its  aniline  derivative 
(IIell  and  Gunthebt),  A.,  i, 
20. 

C10H10O3,  from  isosairole,  and  its 
oxime  (Wallach  and  Pond),  A., 
i,  95. 

CioHiiOjBr,  from  anethoil  dibromide, 
and  its  ammonia  derivative  (Hell 
and  Gunthebt),  A.,  i,  21. 

C10H14O4,  from  wo-amylacetylacetone 
audits  sodium  hydroxide  (Babbieb 
and  Bouveault),  A.,  i,  638. 

CioHifiO,  from  pinole  tribromide :  its 
oxime  and  semicarbazone  (Wal- 
lach), A.,  i,  102. 

CioHigO,  from  methyleycZohexenone 
and  acetone  (Wallach),  A.,  i, 
572. 

CjoHigO,  from  phellandrene  nitrite  : 
its  d-oxime  and  semicarbazone 
(Wallach  and  Hebbig),  A.,  i, 
101. 

C12H16O3,  from  metliyU'^oeugenol,  and 
its  oxime  and  semicarbazone  (Wal- 
lach and  Pond),  A.,  i,  95. 

C14H22O,  from  methylpz/e^ohexenone  : 
its    hydrochloride,    hydrobromide, 
and     oxime     (Wallach),    A.,    i, 
572. 
CijHifiO,  formed  by  condensation  of 
cinnamylidencacetone    with    benz- 
aldehyde  (Scholtz),  A.,  i,  368. 
Ketone-alcohol,  CioHjsOo,  from  tbe  oxi- 
dation of  menthene  (Tolloczkoj  ,  A., 
i,  381. 


Ketone-group     of    natural   dye     stuffs 

(Peekin),  T.,  1410;  P.,  1896,  167. 
Ketones    from    i^oeugenol    ethyl     and 

methyl   ether  dibromides  (Hell), 

A.,  i,  169. 
formation  of,  by  union  of  water  with 

acetylene  hydrocarbons  (Desobez), 

A.,  i,  2. 
ortho-,  action  of  hydrazine  on  (CuE- 

tius),  a.,  i,  339. 
action  of  zinc  and  ethylic  chloracetate 

on  TRefobmatsky),  A.,  i,  128. 
reduction  of,  by  aluminium  (WiSLl- 

CENUs),  A.,  i,  672. 
bromo-,    from    anethoil    dibromide 

and     bromanethoil    dibromide 

(Hell),  A.,  i,  170. 
Ketones  and  Quinones.     See  also  : — 
*    Acenaphthenone. 
Acetomesitylene. 
Acetone. 

Acetonyl-o-benzoicsulphinide. 
Acetoplienone. 
Acetophenone,  cyano-. 
Acetylacetone. 
Acetylbenzyl  methyl  ketone. 
Acetylbisnitrosodimethylnaphthal- 

ene. 
Acetyldihydrodiduroquinone. 
Acetyldihydroxydimethylnaphthal- 

ene. 
Acetyldihydroxyflavone. 
Acetyldiduroquinone. 
Acetyldurene  and  Acetylwodurene. 
Acetylhydroxyquinolinequinone. 
Acetylmesitylene. 
Acetylpentamethylbenzene. 
Acetylphorone. 

Acetyh'soijropylketopentamethylene. 
Adipinketone. 
Anhydroglycopyrogallol. 
Anhydroglycoresorcinol. 
Anilidotoluquinone. 
Anisic  acetone. 
Anisyl  ethyl  ketone. 
Anthraquinone. 
Azoxjphenyl-^-tolyl  ketone. 
Benzophenone. 
Benzopinacolin. 
Benzoylbenzoylacetomethane. 
Benzcylcoumarone. 
Benzoyldiacetylmethane. 
Benzoyldiduroquinone. 
Bcnzoylmesitylene. 
Benzoyl-3-methyl-5-i8obutyl-A2- 

c^c^ohexenone, 
Benzoyl-3-methyl-5-1iexyl-A2-ft/cZo- 

hexenone. 
Benzoylmethylic  phenyjic  ether. 
Benzoylmethylresorcinol. 
Benzoyl  vanillin. 
Benzoylveratrole. 
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Ketones  and  Quinones.     See  : — 
Benzyl  methyl  ketone. 
Ben/.yidesmotroposantonin. 
1' :  3'-Benzylethylplithalazone. 
Benzylideneaceniiphthenone. 
Benzylideneacetone. 
Benzylideneacetophenone. 
Benzylideneanliydrog:lycogallol. 
B  enzy  ]  id  en  ediacetoplienon  e. 
Benzylidene-eucarvone. 
Benzylidenementhone. 
Benzylidenemethylhexenone. 
Benzylidenemetliylketoisooxalone. 
BenzylidenecycZopentanones. 
Benzylidenepulegone. 
Benzylidenetriacetophenone. 
1'  :  3'-Benzylmethylplithalazone. 
Benzylrosindone. 
l'-t«o-Butylpbthalazoue. 
Camphenone. 
Camphor. 
Camphorone. 
Camphorquinone. 
Chloranil. 
Chrysoketone. 
Coumarone. 

Cymophenone  and  p-Cymoquinone. 
Desylacetophenone. 
Diacenaphthylidenone. 
Diacetophenone. 
Diacetyl  dicyanide. 
Diaeetylacetone. 
Diacetyldianthranol. 
Diaeetyldurene. 
Diacetyl»«odurene. 
Diacetylmesitylene. 
Diacetylresacetoplienone. 
Diallylacetone. 
Diwoamy  1  am  inoaeetone. 
Diamyloxyquinone. 
Dianilidotoluquinone. 
Dianisylidenecz/cZopentanone. 
Diazoacetopheuone. 
Diazopiperonylacetone. 
a-  and  )3-Dibenzoylacetylmethane8. 
Dibenzoylbisphenylenemethylpyr- 

azolone. 
Dibenzoylniesitylene. 
Dibenzoylphenyhncthane. 
Dibenzylidenecye/ohexanone. 
Dibenzylidenemethylhexenone. 
Dibenzylidenemetliylpentenone. 
Dibenzylidenesuberone. 
Dibenzylidenetriaeetophenone. 
Dibenzyloxyquinone. 
Dii*obutylaniinoacetone. 
Dii*obutyl  ketone. 
Dibutyroyl. 

DicinnamylidenecycZopentanone, 
Diduroquinone. 
3  :  3-Diethoxybenzophenone. 


Ketones  and  Quinones.     See  : — 

Diethoxy  benzylidenetriacetophenone. 
3  :  3-Diethoxy-4  :  4-diniethylbenzo- 

phenone. 
Diethyl  diketone. 
Diethyl  ketone. 

Difurfurylidenef_yc/ohexanone. 
DifurfurylidenecycZopentanone. 
Difurfurylidenetriaeetophenone. 
Dihjdrohippuroflavin. 
Dihydroxyaeetophenone. 
Dihydroxybenzophenone. 
Dihydroxyflavone. 
J)ihydroxy-;8-naphthaquinone. 
Diketone  from  quercitol. 
Diketopiperazine. 
Dimesityldinitrosacyl. 

3  :  3-Dimethoxybenzophenone. 
Dimethyl  ketone. 
Dimethylacetylaeetone. 
Dimethylaminoacetone. 
Dimetliylbenzoylpropionic  acid. 
2  :  5-Dimethylhexan.3-ol-4-one. 
1  :  3-Dimethylcyc/ohexanone. 
Dimethylnaplithol. 

1  :  3-Dimethylcyc/opentanone. 

Diphenacyl. 

Diphenacyl  ethylene  diketone. 

Diphenoxyquinone. 

Diphenylacetophenone. 

Diphenyldimethyitetrahydro-y- 

pyrone. 
Diphenyldiphenylenepinacolin. 
Diplienylene  ketones. 

4  :  5-Diphenyl-2  :  7-octanedione. 
Dipheny  loxetone . 
Diphenyleyc/opentenone. 

1  :  3-Diphenjh>otetrazolone. 

Dipiperonaltriaeetophenone. 

Dipropionyl. 

Dipropionyldurene. 

Dipropionylmesitylene. 

4  :  4-I)ipropoxybenzophenone. 

Dipropyl  ketone. 

Di7>opropyl  ketone. 

Dipropylaniinoacetone. 

Di-j»-tolyl  benzylidenedimethyl    di- 
ketone. 

Di-/'-tolyl  furfurylidenedimethyl   di- 
ketone. 

Diwovaleryl. 

Duroquinone. 

Ethoxybenzylideneacetone. 

Ethoxybenzylideneacetophenone. 

2  :  5-Ethoxyphenyl-  3  :  4-dithiobi- 
azolone. 

Ethyl  i.vo-propyl  ketone. 

Ethylbenzoylpropionic  acid. 

Fenchone. 

Furfurylideneacetophenones. 

Gallacetophenone. 
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Ketones  and  Quinones.     See  : — 
«/c7o-Hexanone-l-carboxylic  acid. 
Hippuroflavin. 
Hvdracetylacetone. 
Hydrindone. 
Hydrolapachol. 

o-  and  jt?-Hydroxybenzophenones. 
Hydroxybenzylideneacetophenone. 
Hydroxydihydrocarvone. 
Hydroxydimethoxycoumarincarb- 

oxylie  acid. 
1-Hydroxy-l :  2-dipbenylcycZopentan- 

4-one. 
Hydroxyhydrolapacbol. 
Hydroxy?'*olapacliol. 
Hydroxy  lapachone. 
)8-Hydroxy-a-naphthaquinoTie. 
jo -Hydroxy phenyl  p-iolyl  ketone. 
Hydroxyphenylethyl  propyl  ketone. 
Hydroxy styryl  propyl  ketone. 
o-Keto-^-pentene. 
Ketopiperazine. 
Lapachol. 
Lapachone. 
Menthone. 

Mesityl  metliyl  ketone. 
Mesitylic  oxide. 
o-Methoxybenzophenone. 
Methoxyphenyl  ethyl  ketone. 
Methoxyphenylketotetrahydroquin- 

azoline. 
Methyl  benzamidobiityl  ketone. 
Methyl  butyl  ketone. 
Methyl  iso-butyl  ketone. 
Methyl  sec-isohutyl  ketone. 
Methyl  ethyl  ketone. 
Methyl  hexyl  ketone. 
Methyl  hydroxyethyl  ketone. 
Methyl  projjeuyl  ketone. 
Methyl  propyl  ketone. 
Methyl  isopropyl  ketone. 
Methyl  propylidenethyl  ketone. 
Methylamylaminoacetone. 
Methylbenzoylpropionic  acid. 
Methylbutylaminoacetone. 
l-Methyl-3-iyobutyk-ycZohexanone. 
3  :  o-Methylt.yobutyl-Ag-c^cZohexen- 

one. 
Methylisobutyrylketopentamethylene. 
Methylhepterione. 
1-MethyleycZohexanone. 
Methyleyc/ohexenone. 
3-Methyl-5-hexyl-A2-c;yeZohexenone. 
)8- Methyl  ketopentamethylene. 
Methylketo?>oxalone. 
l-Methyl-3-isopropyk'«^cZohexanone. 
3-Methyl-5-t5opropyl-A2-c2/cZohex- 

enone. 
Naphthaquinonecarboxylic  acid. 
Nopinone. 
Peonol. 


Ketones  and  Quinones.     See  : — 

Phenacyl  bromide. 

Phenacyl-o-benzoiesulphinide. 

Phenetylketotetrahydroquinazoline. 

Phenyl  o-coumaryl  ketone. 

Phenyl  m-ethoxystyryl  ketone. 

Phenyl  ethyl  ketone. 

Phenyl  hydroxy  styryl  ketones. 

Phenyl  styryl  ketone. 

Phenyl  tolyl  ketones. 

Phenjl  jt?-tolyl  phenylene  diketone. 

Phenyl  wi-xylyl  ketone. 

Phenyl  o-xylyl  ketone. 

Phenyl  jp-xylyl  ketone. 

Phenylacetone  (benzi/l  methyl  ketone). 

5-Phenyl-3  : 4-dithiobiazolone. 

Phenylketotetrahydroquinazoline. 

Phenylniethylketotetrahydropyrid- 
*        azinecarboxylic  acid. 

Phenylpropyltetrahydroazindone. 

4-Phenylquinazolone. 

4'-Phenyltetrahydroquinazolone. 

?'.9o-Phorone. 

Pinacolin. 

Piperonalacetophenone. 

Piperonylacetone. 

Propionyldurene. 

Propionylmesitylene. 

iso-Propylbenzoquinone. 

150-Propylbenzoylpropionic  acid. 

i*o-Propylfurfuran-naphthaquinone. 

t*o-Propylheptanonoic  acid. 

I'-Propylphthalazone. 

Pulep;one. 

Resacetophenone. 

Styryl  methyl  ketone. 

Tetra(;etylethane. 

Tetraliydroacetophenone. 

l-/3-Tetranaphthyl-3-cyanotrimethyl- 
piperidone. 

Tetraphenoxyquinone. 

Tetraphenylenepinacolin. 

o-  and  wi-Toluidotoluquinones. 

Toluquinone. 
.  ^-Tolyl  a-couraaryl  ketone. 

p-Tolyl  furfurylidenemethyl  ketone. 

j^-Tolyl  o-hydroxystyryl  ketone. 

jo -Tolyl  styryl  ketone. 

Tolylketoindene. 

Tribenzoylmethane. 

Trihydroxybenzophenone. 

Trihydroxyxanthone. 

Trimethoxycoumarin . 

Trimethoxycoumarincarboxylic  acid. 

V  :Z'  :  3'.Trimethyl.2'-indolinone. 

Trimethylketohexametliylene. 

Tri-jp-tolyldibenzylidenetrimethyltri- 
ketone. 

Tropinone. 

T  r  opi  n  onecy  anhy  dr  i  n . 

^*o-Valerophenone-o-carboxylic  acid. 
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Ketones  and  Quinones.     See  : — 

Xanthone. 

w-Xyloquinone. 

p-X.j]jl  ketone. 
Ketonic  acids,  ethereal  salts  of,  action 

of   hydrazine  on   (Ctjrtius),   A.,    i, 

339. 
a.Keto.)8-pentene,    Jiexachloro-,  revers- 
ible  conversion   of,  into   hexachlor- 

o-teto-y-pentene    (Kuster),    A.,    ii, 

158. 
Ketopinie   acid,  its    methylic,    barium, 

and    calcium    salts,    hydrazone,    and 

oxime  (Aemsteong),  P.,  1896,  167; 

T.,  1401. 
ay-Ketopyrhydrindenecarboxylic    acid, 

^-dichloro-,    and    its     methyiic    salt 

(ZixcKE    and  Winzheimer),  A.,  i, 

500. 
Ketostearamide,     hydrolysis   of    (Beh- 

rexd),  a.,  i,  410. 
Ketostearic  acid  (Beheend),  A.,  i,  410. 

bromo-  (Beheend),  A.,  i,  410. 

chloro-,    reduction    of     (Beheend), 
A.,  i,  410. 

oxime  of  (Behbexd),  A.,  i,  410. 
Ketoterpine  from  hydroxvcarone  (von 

Baeyer),  a.,  i,  246. 
Kidney,    causes    of    secretion   by    the 

(Tamann),  a.,  ii,  618. 
Kinoin,    non-formation    of    acid    com- 
pounds of   (Perkin),  T.,  1440;  P., 

1896,  167. 
Xj  eld  aid's    method,    estimation    of 

platinochlorides    by    (van  Dam), 

A  ,  ii,  218. 
Klinozoisite    from   the  Tyrol    (Wein- 

schenk),  a.,  ii,  569. 
Knaresborougli  dropping  vrell,  analysis 

of  water  of  (Bueeell),  T.,  536;  P., 

1896,  73. 
Knopite  from  Alno,  -Sweden    (HoLM- 

quist),  a.,  ii,  313. 
Kola  nut,  amount  of  cafPeine  and  theo- 
bromine in  (Le  Bon),  A.,  ii,  64. 
Koprosterol,  separation  of,  from  human 

feeces  (Bondzynski),  A,,  ii,  313. 
Koridofu,    a  preparation    of    tofu 

(Inouye),  a.,  ii,  65. 
Kyanite,  action  of   boric  acid  on  (Jan- 

NAScn),  A.,  ii,  576. 
*'  Kvanol."     See  Aniline. 


L. 


Labradorite  from  the  Azores  (Fouqttk), 

A.,  ii,  532. 
from  Bavaria  (Scewagee  and  GvM- 

BEL),  A.,  ii,  432. 
from  New  Zealand  (SrEi&iiT),  A.,  ii, 

192. 


Labradorite-bytownite  from  the  Azores- 

and  France  (Fouquk),  A.,  ii,  532. 
Laccase    in    germinating  seeds    (Rey- 
Pailhade),  a.,  ii,  326. 
detection    of,    in    vegetables    (Bee- 

trand),  a.,  ii,  61. 
in   fungi    (Bouequelot    and    Ber- 
trand),  a.,  ii,  268. 
Lactase  of  the   small   intestine    (Roh- 
MANN  and  Lappe),  A.,  ii,  43. 
absence   of,     in    intestinal    juice    of 
sheep  (Pregl),  A.,  ii,  49. 
Lactic   acid,    crystallised,    of   constant 
boiling  point  (Krafft  and  Dyes),. 
A.,  i,  84. 
sodium    salt,    electrolysis    of 
(Walker),  T.,  1278. 
Lactic  acid,  ^Wchloro-  (Zahaeia),  A.,i,. 

634. 
c^-Lactic  acid,  conversion  of,  into  l»vo- 
lactic  acid  (Purdie  and  William- 
son),  T.,  837  ;  P.,  1896,  97. 
specific  rotation  of  the  ethylic  salt  of 
(Puedie    and   Williamson),   T., 
827  ;  P.,  1896,  97. 
Lactic  acids, Isevo-  and  inactive,  rotatory 
powers    of    the    Isevo-    and  inactive 
amylic  salts  of  (Walden),  A.,  ii,  139.^ 
Lactic  fermentation,  action  of  metallic 

salts  on  (Chassevant),  A.,  ii,  122." 
Lactic  nitrile,  action  of  acetic  chloride 

on  (Colson),  a.,  i,  283,  284. 
Lactide,  refraction  equivalent  of    (An- 

DEELiNi),  A.,  ii,  229. 
Lactone,    C8H14O2    (Refoematsky), 
A.,  i,  129. 
C10H14O.;,    derived   from   wobutalde- 

hyde  (Feanke),  A.,  i,  404 
C10H14O3,  from   dibromocampliolide,. 
and    its    bronio-derivative    (Foe- 
stee),  T.,  43  ;  P.,  1895,  208. 
C2oH,60o,    from    acid,    C26Hi.v^03 

(KLiNGEEand  Lonnes),  A.,  i,  691. 
unsaturated,    from    ceruleonitroso- 
campholenolide      (Bkhal      and 
Blaise),  A.,  i,  56. 
Lactone  formation  in  acids  of  the  sugar 
group,  velocity  of  (Hjelt),  A.,i,  596.. 
Lactones.     See  also  : — 

Anilido-a-methylbutyrolactone. 

Butyrolactone. 

Camphenesulphonic  acid. 

Campholenolide. 

Campholide. 

Diliydroxytetraphenylethanedicarb- 

oxylic  acid,  dilactone  of. 
2  :  6-Dimethyloctan-3-oloic   acid, 

lactone  of. 
Diphenyldibutyrolactone. 
Ethylvalerolactone. 
G-alaoctonic  acid,  lactone  of. 
iso-  Heptenolactone. 
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Lactones.     See : — 

'i50-Hexolactone  {Iso-caprolactone) . 
y-iso-'H.exolactone. 
Homoterpenojlformic  acid. 
Homoterpenylic  acid. 
S-Hydroxybutane-o7^-tricarboxylic 

acid,  lactone  of. 
tti- Hydro xycamphotricarboxy lie  acid, 

lactone  of. 
Hydroxydibromocamphorsulphonic 

acid,  lactone  of. 
2-Hydroxy.2 : 3-dipbenylcyc?openten. 

onylacetic  acid,  )8-lactone  of. 
Hydroxy  lactone,  CjoHirOs. 
Hydro  xymethylcounialin. 
j8-Hydroxymethylpicolinic  acid,  lact- 
one of. 
.;8-Hydroxy-oo/3-trimethyladipic   acid, 

lactone  of. 
Hydroxytrimethylglutaric  lactone. 
Lanoceric  acid,  lactone  of. 
Lyxonolactone. 
Methoethylheptanonolide. 
Methylbutyrolactone. 
jj-Metliylcarbocaprolactonic  acid. 
Octolactone :  a-Propylvalerolactone. 
Opianic  acid  ethylanilic  lactone. 
Opianic  acid  naphthylamic  lactones. 
Opianic    acid    tetrahydroquinaldinic 

lactone. 
Opianic  acid  tetrahydroquinolinic 

lactone. 
Phthalaldehydic  acid  tetrahydroquin- 
olinic lactone. 
Propylvalerolactone. 
wo-Propylvalerolactone. 
t*o-Rhamnonic  acid,  lactone  of. 
2:4:2':  4'-Tetraliydroxydiphenyl- 

acetic  acid,  lactone  of. 
y-Valerolactone. 
Valerolactone.     See  o-Methylbutyro- 

lactone. 
Vinylpicolinic   acid,  )8-dichloroxy-, 

lactone  of. 

La^tonic  acid,  C4H2O5,  from  dihydroxy- 

maleic  acid  and  hydrogen  bromide  in 

presence  of  acetic  acid  (Fenton),  T., 

559. 

Lactose    (milk   sugar),   action   of   lead 

acetate   on  the  rotatory  power  of 

(Svoboda),  a.,  i,  406. 
action  of  methyl  alcoholic  ammonia 

on  (de  Beuyn  and  van  Leent), 

A.,  i,  119. 
action  of  oxalic  acid  on  (Kieemayee), 

A.,  i,  145. 
a-allylhydrazone,   o-amylhydrazone, 

a-benzylhydrazone,    a-ethylhydraz- 

one,  and  naphthylhydrazone  of  (van 

Ekenstein  and  de  Bkuyn),  A.,  i, 

088. 


Lactose,  digestion  of,  in  the  small  intes- 
tine  (RoHMANN   and  Lappe),  A., 
ii,  43. 
in  the  urine   after   child-birth    (Le- 

maiee),  a.,  ii,  490. 
reducing   power   of,   on   ammoniacal 
silver    nitrate    (Hendeeson),    T., 
152;  p.,  1896,  9. 
estimation  of,  by  Fehling's  solution 

(Kjeldahl),  a.,  ii,  581. 
estimation  of,  in  milk  (Ratjmeb  and 

Spaeth),  A.,  ii,  394. 
estimation  of,  in  milk  by  polarisation 
(Wiley  and  Ewell),  A.,  ii,  628. 
Lactoseaminoguanidine    nitrate    and 

sulphate  (Wolff),  A.,  i,  78,  79. 
Lactose-ammonia  (de  Beuyn  and  van 
^    Leent),  A.,  i,  119. 
;8-Lactylcarbamide,    action    of     hydro- 
chloric   acid   and  caustic   soda  on 
( Weidel  and  Roithner),  A.,  i,  470. 
and  its  monacetyl  derivative  (Weidel 
and  Roithnee),  A.,  i,  470. 
Lactylglycollic     acid,      thio-      {acetic- 
thiopropiotiic    acid)  (Loven),  A.,    i, 
413. 
Lactylhydracrylic  acid,  thio-.     See  Di- 

propionic  acid,  thio-. 
;8-Lactylphenylhydrazide    (de    Veies), 

A.,  i,  94. 
Lactyltropeine  (Meeck),  A.,  i,  65. 
Lamprite    group    of    minerals,    micro- 
chemical  reactions  of  (Lembeeg),  A., 
ii,  430. 
Langbanite    from    Sjo    mine,    Sweden 

(Sjogebn),  A.,  ii,  113. 
Lanoceric  acid  from  wool  fat   (Daem- 
staedtee  and  Lifschijtz),  A.,  i, 
522. 
action  of   alcohol  and  hydrochloric 
acid  on  (Daemstaedtee  and  Lif- 
schutz),  a.,  i,  522. 
lactone  of  (Daemstaedtee  and  Lif- 
schutz),  a.,  i,  522. 
Lanolinic   alcohol,   homologues   of 
(Daemstaedtee  and  Lifschijtz),  A., 
i,  198. 
Lanthanum  carbide  (Pettersson),  A., 
ii,  25;  (Moissan),  A.,  ii,  650. 
niobate  (Laesson),  A.,  ii,  564. 
oxide,  new  source  of  (Phipson),  A., 
ii,  422. 
colloidal   solution  of   (Dblafon- 
taine),  a.,  ii,  562. 
tungstate  (Hitchcock),  A.,  ii,  526. 
Lanthanum,  separation  of  thorium  from 
(Feesenil's  and  Hintz),  A.,  ii.  677. 
a-Lapachan,  preparation  of  (Hookee), 

T.,  1365. 
)8-Lapachan,    preparation    of,    and    its 
picrate  (Hookee),  T.,  1365. 
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Lapachol,   constitution   of    (Hookee), 

T.,  1355 ;  P.,  1896,  166. 
t*o-;3- Lapachol,   constitution    of 
(Hooker),  T.,  1357,  1363. 
synthesis  of,  and  its  acetate  (Hookee), 

T.,  1362. 
bromide  (Hookee),  T.,  1360,  1379. 
Lapachone  (Hookee),  T.,  1361. 
a-Lapachone,   reduction   of   (Hookee), 

T.,  1366. 
j8-Lapachone,  reduction  of  (Hookee), 
T.,  1367. 
bromo-  (Hookee),  T.,  1361. 
wo-Laj)achone  (Hookee),  T.,  13S2. 
Lard,  estimation  of  acetyl  numbers  of 
(Spaeth),  A.,  ii,  454. 
iodine  number  of  (Itallie),  A.,  ii, 

344. 
detection  of  vegetable  oils  in  (Jean), 

A.,  ii,  455. 
detection  of  cotton- seed  oil,   &c.,  in 
(Schweitzee  and  Lungwitz),  A., 
ii,  399  ;   (Dupont),  A.,  ii,  485. 
analysis    of    (G-oske),    A.,    ii,    82  ; 
(Wesson),  A.,  ii,  228;  (Schweit- 
zee and  Ltjngwitz),  A.,  ii,  399; 
(Vogel),  a.,  ii,  455. 
Lard  oil,  analysis  of  (Schweitzee  and 

Lungwitz),  a.,  ii,  399. 
Latent  heat  of  evaporation,  fusion,  &c. 

See  Heat, 
Laumontite  from  the  Caucasus  (Zem- 
jatschensky),  a.,  ii,  369. 
from  Dresden  (Zschau),  A.,  ii,  189. 
Laurie  acid,  behaviour  of  alkali  salts  of, 
with  water  (Keafft  and  Wiglow), 
A.,  i,  80. 
Laurolene   from   potassium   alloethylic 
camphorate    (Walkee    and    Hen- 
deeson),T.,  750;  P.,  1896,  110. 
from  camphanic  acid  (Aschan),  A., 
i,  447. 
Lauronic  acid,  cyano-,  silver,  methylic, 
and  ethylic  salts  (Hoogeweeff  and 
VAN  DoEP),  A.,  i,  314. 
Laui'onolie  acid  from  camphanic   acid 
(Aschan),  A.,  i,  447. 
constitution  of  (Walkee  and  Hen- 
derson), T.,  758. 
Lautite  from  Saxony  (Feenzel),  A.,  ii, 

111. 
Lawsonite   from    California   (Ransome 

and  Palache),  A.,  ii,  370. 
Lazulite,  formula  of  (Rammelsbeeg), 

A.,  ii,  190. 
Lead,  specific   heat  of   (Bartoli   and 
Stracciati),  a.,  ii,  145. 
rate  of  diffusion  of,  in  mercurv  (Hum- 
phreys), T.,  250;  P.,  1896,  9. 
rate    of     diffusion    of,    through    tin 

(Roberts- Austen),  A.,  ii,  592. 
action  of,  on  lead  nitrate  (Senderens), 


A.,  ii,  106;  (Kippenbergee),  A., 
ii,  522. 
Lead,  desilverisation  of,  by  electrolysis^ 

(ToMMASi),  A.,  ii,  603. 
Lead  alloys  with  tin  and  cadmium,  solu- 
tion and   diffusion  of,  in  mercury 
(Humphreys),  T.,  1681;  P.,  1896, 
220. 
Lead  amalgam,   thermoelectromotive 
force  of  solutions  of  lead  salts  and 
(Hagenbach),  a.,  ii,  513. 
Lead  salts,  influence  of  organic  hydroxy- 
compounds    on    the     precipitation 
of  (Kahlenberg).  a.,  ii,  7. 
list    of    quadrivalent    (Hutchinson 
and  Pollard),  T.,  225. 
Lead    chloride,    fused,    electrolysis    of 
(Lorenz),  a.,  ii,  23. 
^e^rorchloride  (HUTCHINSON  and  Pol- 
lard), T.,  218. 
chromate,  action  of  nitric   oxide  on 
(AuDEN    and    Fowler),    A.,    ii, 
172. 
hydroxide,    electrochemical    prepara- 
tion of  (Lorenz),  A.,  ii,  647. 
imidosulphonates   (Divers    and 

Haga),T.,  1626. 
iodide,  non-existence  of  various  double 
salts    of    alkali    haloids   with 
(Heety),  a.,  ii,  474. 
sulphiodide  (Lenhee),  A.,  ii,  523. 
nitrate,  electromotive  force  required- 
to  electrolyse  (Jahn),  A.,  ii,  230, 
231. 
thermal  expansion  of  solutions  of 

(de  L annoy),  a.,  ii,  233. 
freezing  points  of  aqueous  solutions 

of  (Ponsot),  a.,  ii,  412. 
action  of  lead  on  (Peters),  A.,  ii, 

300. 
action     of    potassium     nitrite    on 
(Peters),  A.,  ii,  300. 
Lead  oxides : — 

red  lead,  action  of  glacial  acetic  acid 
on   (Hutchinson  and  Pollard), 
T.,  213;  P.,  1896,  31. 
peroxide  electrodes  in  galvanic  cells 

(Tower),  A.,  ii,  142. 
dioxide,   action   of    nitric    oxide    on 
(AuDEN    and    Fowler),    A.,    ii, 
172. 
Lead     tetraphosphate     (Hutchinson 
and  Pollaed),  T.,  221  ;  P.,  1896, 
31. 
thiopyrophospbate(FEERAND),  A.,  ii, 

473. 
sodium   triphosphate    pyrophosphate 

(Stange),  a.,  ii,  644. 
sulphide,  electrochemical  preparation 
of  (Lorenz),  A.,  ii,  648. 
physical  change  produced  by  gently 
heating  (Spring),  A.,  ii,  290. 
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Lead  sulphide,  action  of  a  liigli  tempera- 
ture on  (Mourlot),  a.,  ii,  fi03. 
double  sulphide  of  gold  with  (Mac- 

LAT7RIN),      T.,     1273  ;       P.,     1896, 

149. 
sulphocarbonate   from   Broken   Hill, 

N.S.W.  (Hammond),  A.,  ii,  256. 
Lead,    detection     of,     microchemically 

(Traube),  a.,  ii,  578. 
detection   of,  in   waters    (EaELixa), 

A.,  ii,  549. 
■detection   of  arsenic  in,  when  tin  is 

present  (de  Koningh),  A.,  ii,  273. 
■estimation  of,  volumetrically  (Cush- 

MANN  and  Hayes-Campbell),  A., 

ii,    219 ;     (Bbebe),    a.,    ii,    275 ; 

(LoNGi     and     Bonavia),    A.,    ii, 

626. 
estimation    of,    in    alloys    with    tin, 

antimony,  and  arsenic  (Andrews), 

A.,  ii,  501. 
•estimation  of,  in  galena  (Eckenroth), 

A.,  ii,  501. 
•estimation  of,  when  present  in  small 

quantities  in  water  (Antony  and 

Benelli),  a.,  ii,  549. 
separation  from  barium,  calcium,  anti- 
mony,   arsenic,    iron,   copper,   and 

zinc  (Beebe),  A.,  ii,  275. 
Leadhillite    pseudomorphs    from    Mis- 
souri (Foote),  a.,  ii,  35. 
Leather,   estimation   of  sulphuric   acid 
in  (Balland  and  Maljean),  A.,  ii, 
499. 
Leaves,   colouring  matter    of    autumn 

(Staats),  a.,  i,  181. 
Lecithin,   amount   of,    in   nodules   and 

leaves  (Stoklasa),  A.,  ii,  205. 
assimilation  of,  by  plants  (Stoklasa)  , 

A.,  ii,  266. 
storage  of,  in  the  liver  (Noel-Paton), 

A.,  ii,  316. 
Lecture   experiment :    volumetric  com- 
position    of     ammonium    chloride 

vapour   (Carnegie    and    Wales), 

A.,  ii,  558 
electrolysis      of      hydrochloric    acid 

(HiGLEY  and  Howard  ;  Pickel), 

A.,  ii.  557. 
combustion   of    oxygen   in   ammonia 

(Ossipoff),  a.,  ii,  356. 
with  ozone,  apparatus  for  (Newth), 

T.,  1298  ;  P.,  1896,  139. 
volumetric      composition     of     water 

vapour  (Freer),  A.,  ii,  558. 
Lectures,  memorial :  Helmholtz  (Fitz- 
gerald), T.,  885  ;  P.,  1896,  26. 
Hofmann  (Abel,  Armstrong,  Per- 

KiN,  Playfair),  T.,  575  ;  P.,  1893, 

133. 
Lothar  Meyer   (Bedson),   T.,    1403; 

P.,  1896,  119. 


Ledene  and  its  hydrochloride  (Hjelt), 

A.,  ii,  249. 
Ledum  palustre,  oil  from  (Hjelt),  A.,  i, 

248. 
Legumin,  constitution  of  (Fleurent), 
A.,  i,  112. 
the    globulin    in    peas    and   vetches 
(Osborne  and   Campbell),  A.,  i, 
715. 
LeguminosefB,  pentoses  in  (Goetze  and 
Pfeiffer),  a.,  ii,  443. 
See    also    Agricultural    chemistry. 
(Appendix.) 
Lemon-grass   oil,  semicarbazones    from 
(Barrier  and  Bofveault),  A.,  i, 
311. 
Lemonol.     See  GTeraniol. 
Lepidolite,  constitution   of    (Clarke), 
,     A.,  ii,  37. 

Lepidomelane  from  Japan  (Koto), 
A.,  ii,  39 
from  Ontario    (Hoffmann),   A.,   ii, 

257. 
from  Thuringia  (Fromme),  A.,  ii,  370. 
Lepidotic    acid    in    wing- scales    of 

Pieridse  (Hopkins),  A.,  ii,  198. 
Lepra  chlorina^  occurrence   of   stereo- 

caulic  acid  in  (Zopf),  A.,  i,  104. 
Leucaniline,  preparation  of  (HoFMANN 

Lecture),  T.,  613. 
Leucin,  occurrence  of,  in  Vicia  sativa 

(Schulze),  a.,  ii,  208. 
Leucinimide  (Cohn),  A.,  i,  658. 

identical    with    a  pyridine  derivative 
from    the   hydrolysis    of   albumin 
(Ritthausen),  a.,  i,  716. 
Leucite-basalt  from  Vesuvius 

(Thorpe),  A.,  ii,  41. 
Leucite-nepheline     group    (Rammels- 

berg),  a.,  ii,  189. 
Leucodendron   concinnum,   constituents 

of  (Hesse),  A.,  i,  495. 
Leucodrin  and  its  triacetyl  derivative 

(Hesse),  A.,  i,  495. 
Leucol.     See  Quinoline. 
Leucosin  in  barley  (Osborne),  A.,  i, 
455. 
from    malt   (Osborne    and    Camp- 
bell), A.,  i,  714. 
preparation  and  properties  of  (Os- 
borne), A.,  i,  399. 
Leucotin,  identity  of,  with  a  mixture  of 
methylprotocotoin  and  methylhydro- 
cotoin  (Negri),  A.,  i,  655. 
Levulinic  acid  [j^-acetiflpropionic  acid, 
acetonylacetic  acid)  (Kiermayer), 
A.,  i,  144. 
condensation   of,    with  benzil  (Japp 

and  Murray),  P.,  1896,  146. 
as    a    source    of    acetone    in    urine 

(Weintraud),  a.,  ii,  490. 
ethylic  salt,  action  of  ethylic  brom- 
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isohutyrnte   on  (Peekin  and 
Thoepe),  p.,  1896,  156. 
Levulinic   acid,  )8-bromo-,  etliylic  salt, 
action    of    etbylic     sodiomalonate 
on  (Emeey),  a,,  i,  414, 
a-cyano-,  ethylic  salt  (Klobb),  A.,  i, 
126. 
methylie  salt  (Klobb),  A.,  i,  126. 
plienylhydrazone  of  (Klobb),  A.,  i, 
126. 
Levulochloral   and  its  benzoyl  deriva- 
tive (Haneiot),  a.,  i,  519. 
Levulose    (frtcctose),  solution  of,  action 
of   beat  on  (RA-jfMANN  and  Sulc), 
A.,  i,  459. 
transformation  of,  into    glucose  and 
mannose     (de    Beuyn    and    tan 
Ekenstein),  a.,  i,  116. 
hydrazines   of,   non-crystalline    (van 
Ekenstein  and  de  Beuyn),  A.,  i, 
588. 
action    of    chloral    on    (Hanetot), 

A.,  i,  519. 
action   of  glyoxylic   acid  on    (Boet- 

tingee),  a.,  i,  6. 
action  of  lead  acetate  on  the  rotatory 

power  of  (Svoboda),  A.,  i,  406. 
action    of    lead    hydroxide    on    (de 
Beuyn  and  van  Ekenstein),  A.,i, 
588. 
action  of  lead  hydroxide  and  potash 
on   (dk  Beuyn  and    van  Eken- 
stein), A.,  i,  588. 
action  of  oxalic  acid  on  (Dijll),  A.,  i, 

121. 
relative  proportion  of,  to  glucose  in 

svreet  wines  (Konig),  A.,  ii,  79. 
reducing   power  of,    on  ammoniacal 
silver   nitrate    (Hendeeson),    T,, 
152;  P.,  1896,  9. 
extent  of  action  of,  on  alkaline  copper 
solutions  (Kjeldahl),  A.,  ii,  453. 
estimation  of,    by   copper  potassium 

carbonate  (Ost),  A.,  ii,  453. 
estimation  of,  by  Febling's  solution 

(Kjeldahl),  A.,  ii,  581. 
estimation  of,  in  honeys,    &c. 
(Wiley),  A.,  ii,  342. 
Licareol,  source  of  (Baebieb  and  Bou- 
veault),  a.,  i,  55. 
constitution  of  (Baebibe  and  Bou- 

veault),  a.,  i,  491. 
oxidation    of    (Baebieb    and    Bou- 
veault),  a.,  i,  345. 
Liearhodaldehyde,  conversion  of,  into 
lemonaldehyde   (Baebieb  and  Bou- 
veault),  a.,  i,  345. 
Licarhodol,   source  of    (Baebieb    and 
Bouveault),  a.,  i,  55. 
composition  of  (Beeteam  and  G-ilde- 
meistee),  a.,  i,  381. 


Licarhodol,   constitution   of    (Baebieb 
and  Bouveault),  A.,  i,  491. 
oxidation    of    (Baebieb    and    Bou- 
veault), A.,  i,  345. 
Lichens,  occurrence  of  atranoric   acid 
and    allied    compounds   in     (Zopf). 
A.,  i,  103.  ^ 

Light,  retarding  action  of  hydrochloric 
acid  and  chlorides  on  the  decompo- 
sition of  chlorine  water  by  (Kli- 
menko),  a.,  ii,  90. 
action  of,  on  a  solution  of  ferric  chlor- 
ide  and  oxalic   acid  (LEM:oINE^, 
A.,  ii,  285. 
action  of,  on  mercurous  acetate 

(Hada),  T.,  1674;  P.,  1896,  183. 
dissociation  of  mercurous  nitrate  by 

(Hada),  T.,  1668  ;  P„  1896,  183. 
action  of,  on  mercurous  sulphate 

(Hada),  T.,  1673  ;  P.,  1896,  183. 
action  of,  on  ethylic  ether  (Richabd- 
SON  and   Fobtey),   T.,   1352;  P., 
1896,  165. 
action   of,     on    amylic    alcohol,    &c. 
(RiCHABDSON    and    Fobtey),  T. 
1349  ;  P.,  1896,  164. 
action  of,  on  organic  acids  in  presence 
of    uranium    salts    (Fay),   A.,     i, 
464,465. 
effect  of,  on  development  of  rancidity 

in  fats  (Spaeth),  A.,  i,  664. 
effect  of,  on  diastase  (Q-eeen),  A.  i 
110.  '   ' 

effect  of,  on  assimilation  of  nitrogen 
(Stoklasa),  a.,  ii,  205. 
Light  : — 

Circular  polarisation.     See  Rotatory 

power. 
Colour,  origin  of  (Aemsteong),  P., 
1896,  42. 
of  atom,  ion,  and  molecule,  rela- 
tions between  the  (Lea),  A.,  ii. 
639. 
of  ions,  connection  between  atomic 
weight    and      the     (Thomsen), 
A.,  ii,  6 ;  (Lea),  A.,  ii,  594. 
of  solutions  of  potassium    chrom- 
oxalate    (Hambubgeb),    A.,   ii, 
86. 
Dispersion  of  organic  compounds  con- 
taining   oxygen    (Andeelini), 
A.,  ii,  229. 
molecular,  of  the  double  sulphates 
of    potassium,    rubidium,      and 
caesium  (Tutton),  T.,  476 ;  P 
1896, 70.  ' 

rotatory.    See  Rotatory  dispersion. 
Infra-red  light,  action  of,  on    silver 

sulphide  (Rigollot),  A.,  ii,  3. 
Luminosity  of  inorganic  compounds 
exposed  to  cathode  rays  (VViede- 
ICANN  and  Schmidt),  A.,  ii,  287. 
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Light  : — 

Luminosity   of    hydrocarbon   flames, 

cause  of  the  (Lewes),  A.,  ii,  141. 
of   solid   and  liquid  organic   com- 
pounds produced  by  the  cathode 

discharge       (Wiedemann     and 

Schmidt),  A.,  ii,  86. 
Magnetic   rotatory  power,  apparatus 

for  determining  (Perkin),  T., 

1027  ;  P.,  1896,  122. 
effect  of  temperature  on  (Perkin), 

T.,  1058 ;  P.,  1896,  122. 
of  organic  substances,  chiefly  aro- 
matic (Perkin),  T.,  1026;    P., 

1896,  122. 
of  mixtures  (Perkin),  T.,  1052  ; 

P.,  1896,  122. 
Optical  behaA'iour  of  the  sulphates 
containing  potassium,  rubidium, 
and  caesium,  influence  of  atomic 
weight  on  the  (Tutton),  T.,  499; 
P.,  1896,  71. 
Optically  active  compounds,  inversion 

of  (Armstrong),  P.,  1896,  46. 
and  inactive  substances,  molecular 

weights  of  (Traube),  A.,  i,  526. 
Phosphorescence  produced  by  Ront- 
gen    rays    (Jackson),    P,    1896, 
58. 
Photography,  endo-  and  exo-thermic 

reactions    in    (Namias),   A.,    ii, 

459. 
in  colours  (Richard),  A.,  ii,  406. 
Developer,    quinine  as    a  (Ackkr- 

mann),  A.,i,  513. 
Photometric  unit,  use  of  acetylene  as 

a  (Violle),  a.,  ii,  347. 
Polarimeter   ifor    chemical  purposes 

(Landolt),  a.,  ii,  230. 
Refraction,    atomic,    of     oxygen    in 

organic  compounds  (  Anderlini), 

A.,  ii,  229. 
double,  of  gelatin-producing  tissues, 

reversal  by  reagents  of  the  (yon 

Ebner),  a.,  ii,  457. 
Refraction  equivalents    of  acetylace- 

tone    at    different  temperatures 

(Perkin),  T.,  2  ;  P.,  1895,  199. 
of    benzil     (Andeelini),     A.,    ii, 

229. 
of  benzoic  anhydride  (Anderlini), 

A.,  ii,  229. 
of  7-i9ocaprolactone  (Andeelini), 

A.,  ii,  229. 
of  coumarin  (Anderlini),  A.,  ii, 

229. 
of  dibutyryl  (Anderlini),  A.,  ii, 

229. 
of  i^odibutyl  ketone  (Andeelini), 

A.,  ii,  229. 
of  diethyl  ketone  (Andeelini),  A., 

ii,  229. 


Light : — 

Refraction  equivalents  of  dimethyl- 
fumaric  anhydride  (Andeelini), 
A.,  ii,  229. 

of  diphenylmethane  (Anderlini), 
A.,  ii,  229. 

of  dipropionyl  (Anderlini),  A., 
ii,  229. 

of  dipropyl  ketone  (Anderlini), 
A.,  ii,  229. 

of  tsodivaleryl  (Andeelini),  A.,  ii^ 
229. 

of  lactide  (Anderlini),  A.,  ii,  229. 

of  maleic  anhydride  (Anderlini), 
A.,  ii,  229.  ■ 

of      phenolphtbalein     (Ander- 
lini), A.,  ii,  229. 

of  propionic  anhydride  (Ander- 
lini), A,,  ii,  229. 

of  pyrotartaric  anhydride  (Ander- 
lini), A.,  ii,  229. 

of  succinic  anhydride  (Anderlini)  ,, 
A.,  ii,  229. 

of  terebic  acid  (Andeelini),  A.,ii,. 
229. 

of  o-toluidine  at  different  tempera- 
tures (Peekin),  T.,  4;  P.,  1895^ 
199. 

of  ^-toluidine  at  different  tempera- 
tures (Peekin),  T.,  4;  P.,  1895^ 
199. 

of  triphenylmethane  (Andeelini)^ 
A.,  ii,  229. 

of  i*ovalei*Jc  anhydride  (Andee- 
lini), A.,  ii,  229. 

of     7-valerolactone    (Andeelini),. 
A.,  ii,  229. 
Refraction,  molecular,  new  formula  for 
(Eijkman),  a.,  ii,  133;    (Zec- 
chini),  a.,  ii,  285. 

influence  of  electrolytic  dissociation 
on  (Le  Blanc  and  Rohland),. 
A.,  ii,  345. 

of  crystalline  salts,  additive  nature 
of  (Pope),  T.,  1530;  P.,  1896, 
178. 

of  substances  in  the  solid  and 
liquid  states  compared  (Pope),. 
T.,  1533 ;  P.,  1896,  178. 

of  the  double  sulphates  of  potas- 
sium, rubidium,  and  caesium 
(Tutton),  T.,  476,  503;  P.^ 
1896,  70. 

of  the  salts  of  the  polythionic  acids 
(Heetlein),  a.,  ii,  353. 
Refractive  index,  mean,  of  anisotropic 

crvstals    (Pope),     T.,    1530;     P., 

1896,  177. 
Refractive     indices    of     the    double 
sulphates  of  potassium,  rubidium, 
and  ccesium   (Tutton),  T.,  463  ; 
P.,  1896,  69. 
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Light  : — 

Refractive    indices   of    organic    sub- 
stances (Eijkman),  a.,  ii,  133. 
Eefractive  power  of  argon  and  helium 

(Ratleigh),  a.,  ii,  598. 
Refractonieter,  a  new  (Pui-rEiCH),  A., 

ii,  161. 
applied  to  butteranalybis  (Besina), 

A.,  ii,  129. 
Radiations   which  affect  a    sensitive 

plate  after  traversing  metals  (Le 

Bon),  a.,  ii,  347. 
phosphorescent,  photographic 

action  of  (Becqijeeel),  A.,   ii, 

406. 
Rontgen  rays,  methods  of  producing, 

and  nature  of    (Jackson),    P., 

1896,  58. 
properties    of    (Perein),    A.,    ii, 

347. 
relative  opacity  of  substances  for 

(Novak  and  Sulc),  A.,  ii,  406. 
influence    of     the,    on     chemical 

changes  (Dixon  and  Bakeb),  T., 

1308  ;  P.,  1896,  160. 
influence   of  the,  on  the  combina- 
tion of  carbonic  oxide  and  oxvgen 

(Dixon),  T.,  788;  P.,  1896,^56. 
Rotatory  power  of  substances  in  the 

crystalline  and  amorphous  con- 
dition (Pope),  T.,  971  ;  P.,  1896, 

116. 
influence  of  position  isomerism  on 

(Feankland    and   Whaeton), 

T.,  1583  ;  P.,  1896,  186. 
of  two  asymmetric  carbon  atoms, 

superposition  of  the  (Gitye  and 

Goijdet),  a.,  ii,  134;  (Walden), 

A.,  ii,  138. 
of   six   asymmetric   carbon  atoms, 

superposition  of  the  (GuYE  and 

Goudet),  a.,  ii,  458. 
of   the   diauiylic  divaleryltartrates 

(GuYE    and    Gofjjet),    A.,    ii, 

458. 
of  aspartic  acid  (Maeshall),  T., 

1022  ;  P.,  1896,  146. 
of    isobutylic  dichloracetyltartrate 

(Feeundlee),  a.,  ii,  554. 
of    caesium   dextro tartrate   in    the 

crystalline     and     liquid     states 

(Teaube),  a.,  ii,  509. 
of     crystals    of     hydra  ted    trans- 

camphotricarboxvlic  acid  (Pope), 

T.,  978  ;  P.,  1896,  116. 
of  cholic  acid,  choleic  acid,  and  de- 

oxycholic  acid  (Vahlen),  A.,  i, 

453. 
of    ethylic    diacetylglycerate    dis- 
solved  in   acetic   acid    (Feank- 

XAND   and  Pickaed),  T.,    136; 

P.,  1896,  11. 

VOL.   LXX.   ii. 


Light: — 

Rotatory  power  of  ethylic  diacetyl- 
glycerate dissolved  in  benzene 
(Feankland  and  Pickaed),  T., 
135;  p.,  1896,  IL 

of    ethylic    dichloracetyltartrate 
(Feeundler),  a.,  ii,  554. 

of  derivatives  of  maleic  and  fu- 
maric  acids  (Walden),  A.,  ii, 
633. 

of  malic  acid  and  its  derivatives 
(Walden),  A.,  ii,  135. 

of  mandelic  acid  and  its  derivatives 
(Walden),  A.,  ii,  137,  138. 

of  matico-camphor  in  the  crystal- 
line and  liquid  states  (Teaube), 
A.,  ii,  509. 

of  methylic  and  ethylic  mono- 
benzoylgly  cerates  at  different 
temperatures  (Feankland  and 
MacGbegoe),  T.,  112;  P., 
1896,  10. 

of  methylic  dibenzoylglycerate 
dissolved  in  acetic  acid  (Feank- 
land and  Pickakd),  T.,  133 ; 
P.,  1896, 11. 

of  methylic  dibenzovlglycerate 
dissolved  in  benzene  (Frank- 
land  and  Pickaed),  T.,  127 ; 
P.,  1896,  11. 

of  methylic  dibenzoylglycerate 
dissolved  in  ethylene  dibromide 
(Feankland  and  Pickaed),  T., 
130;  P..  1896,  11. 

of  methylic  dibenzoylglycerate  dis- 
solved in  nitrobenzene  (Frank- 
land  and  Pickaed),  T.,  131 ; 
P.,  1896,  11. 

of  methylic  and  ethylic  dibenzoyl- 
tartrates  (Feankland  and 
Wharton),  T.,  1585  ;  P.,  1896, 
186. 

of  methylic  dichloracetyltartrate 
(Fbeundlee),  a.,  ii,  554. 

of  methylic  diphenylacetylglycer- 
ate  at  different  temperatures 
(Feankland  andMAcGEEGOB), 
T.,  Ill  ;  P.,  1896,  10. 

of     methylic    dipropionylglycerate 
at  different  temperatures 
(Feankland  nnd  MacGbegor), 
T.,  116;  P.,  1896,  10. 

of  methylic,  ethylic,  and  propylic 
dibenzoylglycerates  at  different 
temperntures  (Feankland  and 
MacGeegoe),  T.,  104;  P., 
1896,  9. 

of  the  methylic  and  ethylic  salts  of 
0-,  m-,  and  j3-ditoluoyltartarie 
acids  (Feankland  and  Whar- 
ton), T.,  1309,  1589  ;  P.,  1896, 
148. 

64 
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LiaHT: — 

Kotatory  power  of  a-nitrocamphor  in 

different,     solvents     (Pescetta), 

A.,  ii,  346. 
of  pateliouli  camphor  in  the  crystal- 
line and  liquid  states  (Traube), 

A.,  ii,  509. 
of    propylic     dichloracetyltartrate 

(Feeundler),  a.,  ii,  554. 
of  superfused  and  dissolved  rham- 

nose  (GI-ERNEz),  A.,  ii,  287. 
of  rubidium  tartrate  in  tlie  crystal- 
line and  liquid  states  (Traube), 

A.,  ii,  509. 
of  succinic  acid  and  its  derivatives 

(VValden),  a.,  ii,  135. 
Specific  rotatory  ])ower,  influence  of 

solvents  on  and  of  ring  formation 

on  (Forster),  T.,  40. 
of  ethylic  acetyl-f?-lactate  (PURDIE 

and'WiLLiAMSOK),  T.,  828;  P., 

1896,  97. 
of    ethylic    acetylmalate   (Purdie 

and  Williamson),  T.,  824;    P., 

1896,  97. 
of  ethylic  butyrylmalate  (Purdie 

and  Williamson),  T.,  825. 
of    ethylic   dextrochloropropionate 

(Purdie  and  Williamson),  T., 

829 ;  P.,  1896,  97. 
of  ethylic  (/-lactate  (Purdie  and 

Williamson),     T.,     827;      P., 

1896,  97. 
of  malic   acid   and    its    potassium 

salt  (Purdie  and  Williamson), 

T.,  822. 
of  the  methylic,  ethylic,  propylic, 

isopropylic,  normal  butylic,  and 

isobutjlic    salts    of    malic    acid 

(Purdie  and  Williamson),  T., 

823 ;  P.,  1896,  97. 
of  valeric  acid  and  its  salts  (G-UYE 

and  Rossi),  A.,ii,  85. 
Birotation,  cause  of  (Lippmann),  A., 

ii,  230. 
of    glucose    in    different    solvents 

(Trey),  A.,  ii,  139. 
Rotatory  dispersion  in  non-associating 

liquids  (GuYE  and  Jobdan),  A., 

ii,  459. 
of  malic  acid,  anomalous   (Nasini 

and  Gennari),  A.,  ii,  133,  285. 
of  nicotine  and  its  salts  (Q-ENNARi), 

A.,  ii,  286. 
Spectrum  or  spectra  (sparli)  of  non- 
metals   in   the    vapour  of  alkali 

salts     (de     Gramont),    A.,    ii, 

585. 
of  argon  (Ratleigh  and  Ramsay), 

A.,    ii,    103;     (Friedlander), 

A.,   ii,  457. 


Light  : — 

Spectrum  or  spectra,  of  argon  v^hen 

mixed  with  other  gases  (Collie 

and  Ramsay),  A.,  ii,  634. 
blue,  of  argon  (Kayser),  A.,  ii,  2. 
of    argon,    three    difierent    (Eder 

and  Valenta),  A.,  ii,  405. 
of  the  carbon  compound  of  argon 

(Crookes),  a.,  ii,  2. 
of     carbon     compounds    (Geissler 

tube),  (Bohn),  a.,  ii,  140. 
of  the  Bunsen  flame  (Bohn),  A.,  ii, 

140. 
of    the    carbon    bisulphide    flame 

(Bohn),  A.,  ii,  140. 
of  the  carbonic  oxide  flame  (Bohn), 

A.,  ii,  140. 
of  the  flame  of  cyanogen  (Lewes), 

T.,  240  ;  P.,  1896,  2. 
of  flames  (Eder),  A.,  ii,  287. 
of  a  candle  flame  (  Hartley)  ,  T.,  845. 
of  the  gas  obtained  from  cleveite 

(helium)  (RuNGEandPASCHEN), 

A.,  ii,  1. 
of  gas  from  uraninite  and  eliasite 

(Lockyer),  a.,  ii,  597. 
of  the  sun,  wave-length  of  the  line 

D3  in  the  (Palmer),  A.,  ii,  405. 
of  helium  (Crookes),  A.,  ii,  1. 
of    helium  from  different  sources 

(Ramsay),  A.,  ii,  596. 
of  helium  when  mixed  witb  other 

gases    (Collie    and    Ramsay), 

A.,  ii,  634. 
of    the    hydrogen    flame    (Bohn), 

A.,  ii,  140. 
of  mercury,  line  and  band  (Eder 

and  Valenta),  A.,  ii,  2, 
of  phosphorus  (spark)   in  its  com- 
pounds (de  Gramont)  ,  A,  ii,  585. 
of  the  flame  of  sulphur   (Bohn), 

A.,  ii,  140. 
Absorption      spectrum     or    spectra, 

banded,  interpretation  of 

(I^tard),  a.,  ii,  133. 
of  bromine  dissolved  in  carbon  bi- 
sulphide vapour  (Wood),  A.,  ii, 

458. 
of  the  cobalt   salts,   origin  of  the 

(^tard),  a.,  ii,  133. 
of  the  chi'omium  salts,  original  of 

the  (^taed),  a.,  ii,  133. 
of  solutions  of  potassium  chrom- 

oxalate  (Hamburger),  A.,  ii,  86. 
of  iodine  dissolved  in  carbon    bi- 
sulphide vapour  (Wood),  A.,  ii, 

458. 
of  organic  colouring  matters 

(KRiJss),  A.,  ii,  285. 
of  chromothiocyanates  (Magna- 

NiNi),  A.,  ii,  345. 
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Light : 

Absorption    spectrum   or   spectra   of 
lia-moglobin      and      comjDounds 
(GtAMGEe),  a.,  i,  713. 
of  indophenols   (Baybac  and 

Camichel),  a.,  ii,  345. 
of  urobilin    (Gtakeod   and   Hop- 
kins), A.,  i,  713. 
of  violuric  acid  and  its  salts  (Don- 
nan),  A.,  ii,  405, 
Fluorescence  spectrum  or  spectra,  of 
argon    (Doen    and   Erdmann), 
A.,  ii,  2. 
of  potassium  yapour  (Wiedemann 

and  Schmidt),  A.,  ii,  346. 
of    sodium    vapour    (Wiedemann 

and  Schmidt),  A.,  ii,  346. 
of   gaseous  organic  substances 
(Wiedemann     and    Schmidt), 
A.,  ii,  86. 
Spectrum  analysis  of   gases,  metliod 
of  filling  Tacuum  tubes  for 
(You>g  and  Darling),  A.,  ii,  3. 
quantitative,   new  method  of 
(Keuss),  a.,  ii,  215. 
Velocity  of  light   along  the   axes  of 
the    optical    ellipsoid    of     double 
sulphates  of  potassium,  rubidium, 
and   csesium    (Tutton),   T.,   466; 
P.,  1896,  69. 
Lignaloes,  oil  of,  constituents  of  (Bae- 

BiER  and  Bouveault),  A.,  i,  55. 
Limburgite  from  East  Lothian  (Hatch), 

A.,  ii,  116. 
Lime.     See   Calcium  oxide,  also  Agri- 
cultural chemistry  (Appendix). 
Limes,  oil  of,  constituents  of  (GtILDE- 

meistee),  a.,  i,  54. 
Limestone    from     Bohemia    (Stolba), 
A.,  ii,  435. 
from  New  South  Wales  (Liveesidge), 
A.,  ii,  658. 
Limestones   from  Burma,  minerals  of, 
(Beown  and  Judd),  A.,  ii,  33. 
and   dolomites   from    Canada   (Hae- 

eington),  a.,  ii,  116. 
fromSussex  Co.,  New  Jersey  (Nason), 
A  ,  ii,  435. 
Limonene,    influence    of     solvents    on 
specific  rotatory  power  of    (Kee- 
mees),  a.,  i,  177. 
hydrochloride,    conversion    into  ter- 
pene hydrate  (Keemees),  A.,  i,  177. 
<Z.Limonene  nitrosochloride,  behaviour 
of,  towards  halogen  hydrides  (yon 
Baeyer),  a.,  i,  246. 
Linalol,  sources  of  (G-ildemeistee),  A., 
i,  54. 
purification    of    (Tiemann    and 
Keijgee),  a.,  i,  382. 
Linoleic  acid  (H^beet),  A.,  i,  638. 


Linseed  oil,  compound  of,  with  sulphur 

(Heneiques),  a.,  i,  204. 
oxidisability    of    (Bishop),    A.,    ii, 

399. 
iodine   and   bromine   absorptions  :  of 

(Williams),  A.,  ii,  281. 
iodine   number   of  pure   and   boiled 

(Katz),  a.,  ii,  680. 
raw      and      boiled,     examination    of 

(Heeelmann  and  Mann),   A.,  ii, 

680. 
Lipoxanthin  series  of  dyes  (Scheotteh- 

Keistelli),  a.,  ii,  208. 
Liquefaction  of  gases.     See  G-ases. 
Lithiophilite    and    triphylite,    optical 
properties  of  (Peneield  and  Peatt), 
A.,  ii,  184. 
Lithium,    preparation  of   (Boechebs), 

A.,    ii,    520;    (Waeeen),   A.,   ii, 

646. 
spark   spectra    of   the    salts   of    (de 

Geamont),  a.,  ii,  585. 
combination  of,  with  nitrogen   (Des- 

landres),  a.,  ii,  299 ;    (G-fntz), 

A.,ii,  300. 
Lithium  bromide,  thermochemical  data 

of    the    compound    of    mercuric 

cvanide     with     (Vaeet),    A.,    ii, 

88. 
carbide  (Moissan),  A.,  ii,  419. 
chloride,  electrolysis  of  a  solution  of, 
in  acetone  (Laszczynski),  A.,ii, 
556. 

absorption  of  moisture  by  (Hake), 
P.,  1896,  34. 
subchloride  (&untz),  A.,  ii,  299. 
hydride  (G-UNTz),  A.,  ii,  359. 
iodide,  thermochemical    data  of  the 

action    of    mercuric    cyanide  on 

(Vaeet),  A.,  ii,  148. 
nitrate,  vapour  pressures  of  concen- 
trated solutions  of  (Waddell),  A., 

ii,  151. 
zirconate  (Venable  and  Claeke),  A., 

ii,  653. 
cyanide,    thermochemical    data    of 

(Vaeet),  A.,  ii,  149. 
Lithofellic    acid,  preparation  and  pro- 
perties of,  from  gall-stones   (Jungee 
and  Klages),  A.,  i,  194. 
Lithofellolactone,    preparation     of,    by 
hydrolysis  of  litliofellic  acid  (Jungee 
and  Klages),  A.,  i,  194. 
Liver,   iron   in    (Wolteeing),    A.,   ii, 

197. 
storage  of  iron  in  the  (Stockman),  A., 

ii,  438. 
relation  of,  to  fat  (Noel-Paton),  A., 

ii,  316. 
formation  of  sugar  in  the  (Mosse), 

A.,  ii,  617. 
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Liver,  cause  of  formation  of  sugar  in, 
after  death  (Pavy),  A.,  ii,  665. 
of  the  dolphin,  substances  present  in 

the  (Drechsel),  A.,  ii,  378. 
estimation  of    glycogen  in   (Kistia- 
koffskt),  a.,  ii,  80. 
Loharia  pnlmonacea,  cholesterol  from 

(G-eeaed),  a.,  i,  21. 
Lollingite,  cobaltiferous,  from  Ontario 

(Hoffmann),  A.,  ii,  258. 
LoUum    ital.,    potash    and    phosphoric 
acid  required  by  (Smets  andScHEEi- 
ber),  a.,  ii,  384. 
Lomatiol,  constitution  of  (Hookee),  T., 

1369,  1381. 
7so-Lomatiol,  preparation  of  (IIookee), 

T.,  1382. 
Lophine,  synthesis  of  (Kulisch),  A.,  i, 

627. 
Lophophorine,  properties  of  (Hefftee), 

A.,  i,  268. 
Lorandite    from    Allchar,     Macedonia 

(Keennee),  a.,  ii,  30. 
Lucerne,  potash    and    phosphoric  acid 
required  by  (Smets  and  Scheeiber), 
A.,ii,  384. 
Lupin,  conglutin,  the  principal  proteid 
in  (Osboene  and  Campbell),  A.,  i, 
716. 
Lupins.     See  Agricultural  chemistry. 
Lupinus,  confflutin,  tlie  principal  pro- 
teid in  (Osboene  and  Campbell), 
A.,i,  716. 
alhus,  alkaloid  from,   properties    of, 
its  salts  and    its  extraction   (Sol- 
DAiNi),  A.,  i,  193. 
luteus,  decomposition  of  albumin  in 
(Ziegenbein),  a.,  ii,  265. 
and  L.  angu.ttifoliu.~,  occurrence  of 
paragalactan     in     cell-wall    of 
cotyledons  of   (Schtjlze),  A.,  ii, 
619. 
angustifoVius    and    L.    luteus.      See 
Agricultural  chemistry. 
Luteolin,    the     colouring    matter    of 
weld  (Pebkin),  T.,206;  P.,  1896, 
37. 
preparation   of,    from    weld     extract 

(Perkin),T.,  207. 
preparation  and   properties    of  com- 
pounds   of,    with    mineral    acids 
(Peektn),  T.,  208. 
constitution  of    (Peekin),    T.,  212, 

799  ;  p.,  1898,  37,  105. 
relation    of,    to  fisetin    and   chrysiii 

(Herzig),  A.,  i,  494. 
relation   of,  to    quercetin   (Peekin), 

T.,  803  ;  P.,  1896,  105. 
decomposition  of,  with  fused  alkalis 
(Pekkin),  T.,  210,  801 ;  P.,  1896, 
37,  105. 
tetracetylandtctrabcnzoyldcrivalives 


of  (Peekin),  T.,  210;    P.,  1896, 
37. 
Luteolin,  triethyl  ether  and  its  acetyl 
derivative   (Peekin),  T.,  800;  P., 
1896,  105. 
trietliyl  ether,  decomposition  of,  with 
alcoholic  potash  (Peekin),  T.,  802  ; 
P.,  1896,  105. 
hvdriodide,  analysis  of  (Peekin),  T., 
'1442;  P.,  1896,  167. 
Luteolin,   bromo-,   acetyl  derivative  of 
(Peekin),   T.,    *210  ;  P.,   1896, 
37. 
preparation    and    properties    of 
(Pekkin),   T.,  209;    P.,    1896, 
37. 
Lutidinedicarboxylic    acids.      See    Di- 
metbylpyridincdicarboxylic  acids. 
>  Lymph,  causes  of  formation  of  (Men- 
del),  A.,  ii,    315;    (Lazaeus-Bar- 
Low),  A.,  ii,  485;  (Cohnstein),  A., 
ii,  616. 
Lysidine,  action  of  benzoic  chloride  and 
potassium  carbonate    on   (Laden- 
burg),  A.,  i,  201. 
hydrochloride,   products   of  dry  dis- 
tillation  of   (Ladenburg),    a.,    i, 
201. 
Lvxonic  acid  (Fischer and  Brombeeg), 
A.,  i,  348. 
brucine    salt    (Fischee  and    Beom- 

beeg),  a.,  i,  348. 
phenylhydrazide    of    (Fischee    and 
Beombeeg),  a.,  i,  348. 
Lyxonolactone   (Fischer    and    Beom- 
beeg), A.,  i,  348. 
Lyxose      (pentanetetronal)      (Fischeb 
and  Beombeeg),  A.,  i,  348. 
cyanhydrin  of  (Fischee  and  Beom- 
beeg), A.,  i,  348. 
Lysine,  separation  of  pure  (Deechsel), 

A.,  i,  268. 
Lysuricacid, barium  salt  of  (Dbechsel), 
A.,  i,  268. 


M. 


Madura  tinctoria,  morin,  the  colouring 
matter  of  (Peektn  and  Bablich),'!., 
792  ;  P.,  1896,  106. 
Magenta.     See  Rosaniline. 
Magncsite  from  Servia   (Stanojeyic), 

A.,  ii,  254. 
Magnesium,  solution  and   diffusion  of, 
in     mcrcurv      (Hhmpheeys),    T., 
1680  ;  P.,  1896,  220. 
action   of,    on   a   photographic  plate 

(Colson),  a.,  ii,  601. 
action  of,  on  solutions  of  salts  (KiP- 

penbeegee),  a.,  ii,  522. 
action   of,    on    aqueous  solutions    of 
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salts  and  other  substances  (Yitali), 
A.,  ii,  419. 
Magnesiuin,  combination  of,  with  argon 
and  helium  (Teoost  and  Ouveaed), 
A.,  ii,  99. 
Magnesium    salts,    elimination    of,    in 
rickets  (de  Koninck),  A.,  ii,  50. 
bromide,  thermochemical  data  of  the 
compound  of  mercuric  cjanide  and 
(Vaeet),  a.,  ii,  88. 
carbonate,     estimation     of,     in     soil 
(Mauzelitjs  and  Vesteebeeg),  A., 
ii,  219. 
sodium  carbonate  (Schulten),  A.,  ii, 
610. 
chlorocarbonate  (Schulten),  A,,  ii, 
610. 
chloride,    freezing    points    of   dilute 
solutions   of    (LooMis),    A.,    ii, 
352. 
absorption  of  moisture  by  (Hake), 
P.,  1896,  34. 
oobaltite  (Dufau),  A.,  ii,  647. 
lijdroxide,    electrochemical    prepara- 
tion of  (Loeenz),  a.,  ii,  647. 
action  of  ammonium  salts  in  pre- 
venting    the      precipitation      of 
(Lov^n),  a.,  ii,  413. 
iodide,  thermochemical   data   of  the 
action     of     mercuric     cjanide    on 
(VikEET),  A.,  ii,  148. 
niobate  (I-aesson),  A.,  ii,  564. 
nitrate,    absorption    of    moisture   by 
(Hake),  P.,  1896,  34. 
basic  (Didiee),  A.,  ii,  474. 
nitride,  action  of  acetic  anhydride  on 
(Emmeeiing),  a.,  i,  591. 
action    of     benzoic    anhydride    on 
(Emmeeling),  a.,  i,  591. 
ftilver  nitrite  (Spiegel),  A.,  ii,  360. 
oxide     {magnesia),     action     of     dry 
hydrogen   chloride  on   (Veley), 
A.,  ii,  360. 
See  also  Agricultural  chemistry, 
calcium     phosphates     from     Algeria 

(Malbot),  a.,  ii,  185. 
sodium  triphosphate  (Stange),  A.,  ii, 

643. 
eilicate,  a  new  mineral  (CesAeo),  A., 

ii,  481. 
bydrated,  an  artificial  (Koninck),  A., 

ii,  480. 
sulphate,  thermal  expansion  of  solu- 
tions of    (de   L annoy),  a.,  ii, 
233. 
density  of  very  dilute  solutions  of 

(Kohleausch),  a.,  ii,  90. 
solubility  of  isomorphous  mixtures 
of  zinc  sulphate  and  (Stobten- 
bekee),  a.,  ii,  14. 
CiBsium  sulphate,  density  and  optical 
behaviour  of  (Tutton),  T.,  ^QQ, 


Magnesium   salts,  potassium   sulphate, 
optical  behaviour  of  (Tutton), 
T.,  356. 
density  of  (Tutton),  T.,  355. 
rubidium      sulphate,     density      and 
optical  behaviour  of  (Tutton),  T., 
361. 
alums,  natural  (Caed),  A.,  ii,  530. 
zinc   alum   from    New    South  Wales 
(Caed),  A.,  ii,  252. 
Magnesium    allylide    (Keisee),   A.,    i, 
457. 
cyanide,      thermochemical     data     of 

(Vaeet),  A.,  ii,  149. 
estimation      of,     as      pyrophosphate 
(Neubauee),  a,,  ii,  674. 
Magnetic  pyrites.     See  Pyrrhotite. 
Magnetic    rotation.     See    Light,    mag- 
netic rotatory  power. 
Magnetite  from    Servia  (Losanitsch), 
A.,  ii,  252. 
magnetic  behaviour  of   (Abt),  A.,  ii, 

657. 
artificial  (Mijllee),  A.,  ii,  254. 
cortaining  manganese  and  aluminium 
from   Madras   (Holland),   A.,  ii, 
254. 
Maize  meal,  proteidsfrom  (Kjbldahl), 

A.,  i,  584. 
Maize.     See  also  Agricultural   chemis- 
try.    (Appendix.) 
Muleic   acid,   heat   of   electrolytic   dis- 
sociation of  (Koeteight),  A.,   ii, 
463. 
behaviour    of,    when   heating   under 
small      pressure      (Kbafft      and 
Dyes),  A.,  ii,  89. 
conversion    of,    into     fumaric     acid 

(Michael),  A.,  i,  132. 
amylic   salt,   rotatory   power   of    the 
(Walden),  a.,  ii,  633. 
Maleic  acid,  bromo-  (Michael),  A.,  i, 
131. 
melting   point    and   behaviour   of, 
towards        aqueous       potash 
(Michael),  A.,  i,  131. 
silver     salt,     action    of     heat     on 
aqueous  solution  of  (Michael), 
A.,  i,  131. 
amylic     salt,    rotatory    power     of 

(Walden),  A.,  ii,  633. 
rftbromo-,     ethylic     salt,    loss     of 
halogen      by      (Michael     and 
Clabk),  a.,  i,  132. 
chloro-,    from    dichlorosuccinic    acid 
(Michael  and  Tissot),    A.,  i, 
132. 
behaviour    of,     towards      aqueous 
potash  of  (Michael),  A.,  i,  131. 
amylic     salt,    rotatory     power    of 

(Walden),  A.,  ii,  633. 
ethylic  salt,  behaviour  of,  towards 
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etliylic  acetoacetate  (Ruhemann 
and  Ttlee),  T.,  535. 
Maleic  anhydride,  refraction  equivalent 
of  (Andeelini),  a,,  ii,  229. 
action     of     alcoholic     ammonia     on 
(PiUTTi),  A.,  i,  669. 
Maleic  anhydride,    c^ibromo-,  action  of 

carbamide  on  (Dunlap),  A.,  i,  471. 
JVl.ileimide,  c^ibromo-  (Dunlap),  A.,   i, 

471. 
Maleinanil,  bromo-  (Auwees,  Schiffee, 

and  Sing  hop).  A,  i,  64i. 
Malein-^-tolil,        bromo-        (Auwees, 

ScHiFFEE,  and  Singhof),  A.,  i,  644. 
Maleinuric  acid,   c^ibromo-    (Dunlap), 

A.,  i,  471. 
Maleinuric    acid,   dichloro-    (Dunlap), 

A.,  i,  471. 
Malic  acid,  configuration  of  (Fischbe), 
A.,  i,  526. 
and  its  potassixim  salt,  specific  rota- 
tion of    (Puedie   and  William- 
son), T.,  822. 
anomalous      rotatory     dispersion     of 
(Nasini  and  Q-ennaei),  A.,  ii,  133, 
285. 
action  of   isopropylic  iodide   on    the 
silver  salt  of  (Puedie  and  Wil- 
liamson), T.,  825. 
in  fruit  juices  (Kkemla),  A.,  ii,  62. 
ethylic    salt,    preparation    of    (Wis- 

licenus),  a.,  i,  672. 
methylic,  ethylic,  propylic,  iso- 
propylic, normal  butylic,  isobutylic, 
amylic,  and  octylic  salts  of,  specific 
rotation  of  the  (Purdie  and  Wil- 
liamson), T.,  823;  P.,  1896,  97; 
(Walden),  a.,  ii,  135,  136. 
Malic  acid,  tbio-   (Andeeasch),  A.,  i, 

90. 
/-Malic     acid      from     asparagine     and 

aspartic  acid  (Walden),  A.,  i,  139. 
Malic  acid,  Isevo-  and  inactive,  rotatory 
powers    of    the    Icevo-   and    inactive 
amylic  salts  of  (Walden),  A.,  ii,  139. 
Mallow,  dye  of  (Weigeet),  A.,  i,  388. 
Malonamide,  action  of  hypobromite  and 
of  bromine  and  potash  on  (Weidel 
and  Eoithnee),  A.,  i,  470,  471. 
Malonenediamidoxime  and  its  diacetyl 
and  dibenzoyl  derivatives  (Schmidt- 
mann),  a.,  i,  458. 
Malonenediazoximedibenzenyl 
(Schmidtmann),  a.,  i,  458. 
Malonenediazoximediethenyl(SCHMlDT- 

mann),  a.,  i,  458. 
Maionic  acid,  lieat  of  electrolytic  disso- 
ciation of  (Koeteight),  a.,  ii, 
463. 
absorption  by  silk  of  dilute  (Walkee 
and  Appleyaed),  T.,  1346;  P., 
1896. 147. 


Maionic  acid,  action  of  iVobutaldehyde 
and  acetic  acid  on  (Beaun),  A.,  i, 
594. 
potassium  uranyl  salt  of  (Fay),  A., 

i,  465. 
ethylic    salt,    molecular  volume    of, 
in  organic  solvents  (NicOl),  T., 
143;  P.,  1895,237, 
hydrolysis  of  (Hjelt),  A.,  i,  205. 
velocity  of  formation  of  alkyl  deri- 
vatives of  (Bischoff),  a.,  i,  84. 
action  of  sodium  ethoxide  and  j8- 
bromethyl  phenyl  ether  on  (Bent- 
ley,  Hawortk,  and   Peekin), 
T.,  167,  169  ;  P.,  1896,  35,  36. 
action  of  dietliylic  bromomalonate 
on,  in  presence  of   sodium  eth- 
oxide (Bischoff),  A.,  i,  468., 
*  condensation    of,    with  phenacetic 

chloride  (Schott),  A.,  i,  700. 
methylic  salt,    thermochemical   data 
of  (Gtuinchant),  a.,  ii,  12. 
action  of  methylic  bromomalonate 
on,   in  presence  of  sodium  eth- 
oxide (Bischoff),  A.,  i,  468. 
action   of   sodium   metlioxide    and 
iodine  on  (Bischoff),  A.,  i,468. 
Maionic  acid,  bromo-,  ethylic  salt,  ac- 
tion     of     ethylic      sodethyl- 
malonate  on  (Bischoff),  A,,  i, 
527. 
action   of   ethylic   sodiopropane- 
1:2:2:3:  3-pentacarboxylic 
acid  on  (Bischoff),  A.,  i,  601. 
action   of    sodium    ethoxide    on 
(Bischoff),  A.,  i,  469. 
methylic    salt,    action  of  methylic 
sodethanetricarboxylate        on 
(Bischoff),  A.,  i,  600. 
action   of  sodium  methoxide  on 
(Bischoff),  A.,  i,  468. 
chloro-,  ethylic  salt,  action  of  ethylic 
sodethylmalonate     on      (Bis- 
choff), A.,  i,  527. 
action   of   sodium   ethoxide    on 
(Bischoff)',  A.,  i,  469. 
oximido-  (Andeeasch),  A.,  i,  88. 
sodio-,  ethylic  salt,  molecular  weight 
of  (Beckmann  and  Schliebs), 
A.,  i,  124. 
action  of  ethylic  a-bromobutyr- 
ate,  o-bromt5obutyrate,  o-bro- 
mopropionate,  and  a-bromt'^o- 
valerate  on  (Bischoff),  A.,  i, 
467. 
action  of  ethylic  o-bromometbyl- 
ethylacetate  on  (Auwees  and 
Schlossee),  a.,  i,  640. 
action  of  ethylic  chloracetate  on 

(Bischoff),  A.,  i,  466. 
action     of     ethylic     chlorethyl- 
malonate      and       bromethyl- 
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nialonate  on  (Bischoff),  A.,i, 
528. 
Malonic  acid,  sodio-,  ethylic  salts,  action 
of  ethylic  chloromethylmalon- 
ate  and  broraometliylmalonate 
on  (Bischoff),  a.,  i,  527. 
action  of  ethylic  t,soprop,ylacryl- 

ate  on  (Perkin),  T.,  1490. 
action  of  ethylic  ajS/S-trimethyl- 
propionate   on    (Peek  IN    and 
Thorpe),  T.,  1485. 
action  of  tetrahalogen    ethylene 
compounds  on  (Bischoff),  A., 
i,  130. 
action  of  trimethylenic  bromide 
on  (Bischoff),  A.,  i,  130. 
metliylic    salt,    action   of    carbon 
tetrachloride  on  (Zelinski  and 
PoECHUNOw),  A.,  i,  135. 
Malonic    acids,    sodioalkyl-,    compara- 
tiye  ease  of  the  action  of  the  ethylic 
salts    of    a-bromo -fatty   acid  on  the 
ethylic   salts   of    (Bischoff),   A.,   i, 
464. 
Malononitrile,  action  of  hydroxylamine 
on  (Schmidtmann),  A.,  i,  458. 
action  of   alcoholic  sodium  ethoxide 

on  (Schmidtmann),  A.,  i,  458. 
condensation  of,    with    diazobenzeno 
nitrate    (Schmidtmann),     A.,     i, 
459. 
Malonylazoimide  (Cuetius),  A.,  i,  35. 
Malt,    preparation    of     diastase     from 
(Osboese  and  Campbell),   A.,  i, 
716. 
proteids    of    (Osboene   and     Camp- 
bell), A.,  i,  714. 
estimation  of  sucrose  in  (Jalowetz), 
A.,  ii,  225. 
Malt  extract,   special  ferment   (cytase) 
in  (Geuss),  a.,  ii,  669. 
estimation  of  (Heeon),  A.,  ii,  343; 
(Stern),  A.,  ii,  396. 
Maltase,     occurrence     of,     in     plants 

(Boueqtjelot),  a.,  i,  111. 
Maltodextrins.     See  JDextrins. 
Maltose,  action  of  lead  acetate  on  the 
rotatory  power  of  (Svoboda),  A., 
i,  406. 
action  of  alcoholic  ammonia  on  (de 
Beuyn    and   van    Leent),   A.,  i, 
119. 
action  of  dextrin  on  (Jalowetz),  A., 

i,  405,  406. 
hydrolysis  of,   by   yeast   (Lintnee), 

A.,  i,  4. 
alcoholic  fermentation  of  (Boueque- 

lot),  a.,  i.  111. 
fermentation     of,      by     Eurotiopsis 

Gayoni  (Laboede),  A.,  ii,  322. 
digestion      of      (Bouequelot     and 
Gley),  a.,  ii,  315. 


Maltose,  reducing  power  of,  on  ammo- 
niacal  silver  nitrate  (Hendeeson), 
T.,  153;  P.,  1896,  9. 
estimation   of,   by  copper  potassium 

carbonate  (Ost),  A.,  ii,  453. 
estimation  of,  by  Fehling's   solution 
(Kjeldahl),  a.,  ii,  581. 
/V,o-Maltose,  two  possible  stereoisomeric 
modifications  of  (Lintnee),  A.,  i, 
119. 
Lintner's,   evidence     against   the  ex- 
istence  of  (Uleich),  a.,  i,    385; 
(Jalowetz),  A.,  i,  406. 
non-identity      of,      with      maltose 

(Fischee),  a.,  i,  119,  120. 
action  of  diastase  on  (Lintnee),  A., 

i,  119. 
hydrolysis  of,   by  yeast    (Lintneb), 
A.,  i,  4. 
we-ifa-Maltose    (Mittelmeiee),    A.,    i, 

336. 
Maltoseamine    (de    Beuyn    and    van 

Leent),  A.,  i,  119. 
Malyltropeine  (Meece:),  A.,  i,  65. 
Mandelamide  (Hallee),  A.,  i,  32. 
rotatory  power  of  (VValden),  A.,  ii, 
138. 
Mandelic   acid    {phenijighjcollic   acid), 
rotatory  power  of   (Vv^alden),  A., 
ii,  138. 
action  of  phenylcarbimide  on  (Hal« 

lee),  a,,  i,  32. 
methoxybenzylideneamide  of  (MiNO- 

vici).  A.,  i,  703. 
potassium       salt,       electrolysis      of 

(Walkee),  T.,  1279. 
methylic,    ethylic,      isobutylic,     and 
amy  lie  salts,  rotatory  power  of  the 
(VValden),  A.,  ii,  138. 
^-aminophenetoil     salt     (Wenghop- 
fee),  a.,  i,  360. 
Mandelic    acids,    Isevo-    and     inactive, 
amylic   salts  of,   rotatory  powers  of 
the  Icevo-  and  inactive  (Walden),  A., 
ii.  139. 
Mandelonitrile,  compound  C15H12N2  ob- 
tained by  the  action  of  alcoholic  am- 
.  monia  on  (voN  Meyeu),  A.,  i,  420. 
Manganapatite   from   Bavaria    (Wein- 

schenk),  a.,  ii,  310. 
Manganese     alloys      with     aluminium 

(Combes),  A.,  ii,  604. 
Manganese  carbide  (Moissan),  A.,  ii, 
423. 
thermochemical    data    of    (Le 
Chateliee),  a.,  ii,  350. 
cai'bonate,  thermochemical    data    of 

(Le  Chateliee),  A.,  ii,  350. 
chloride,   electrolytic  dissociation  of, 
at  difl'erent  temperatures   (Salva- 
DOEi),  A.,  ii,  512. 
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Manganese  liydroxide,    electrocliemical 
preparation    of    (LoEEXz),    A.,   ii, 
647. 
niobate  (Larsson),  A.,  ii,  564. 
nitrate,    hjdraled,    absorption    of 

moisture  hj  (Hake),  P.,  1896,  34. 
monoxide,    thermocliemical    data    of 

(Le  Ch\tel]Ee),  a.,  ii,  350. 
dioxide  (peroxide),  eleclrodes  in  gal- 
vanic cells  (Toweb),  a  ,  ii,  142. 
tliermoeliemical    data    of    (Le 

Chatelier),  a.,  ii,  350. 
action  of  nitric  oxide  on  (Afden 

and  Fowleh).  A,  ii,  172. 
precipitation   of,   by   hjpocblorous 
acid  (K.  and  13.  Klimenko),  A., 
ii,  303. 
reduction  of  permanganic  acid  by 
(Morse,     IIopkins,     and 
Walker),  A  ,  ii,  475. 
Permanganic  acid,  reduction   of,   by 
manganese      dioxide       (Morse, 
Hopkins,  and  Walker),  A.,   ii, 
475. 
permanganates,       electrochemical 
preparation  of  (Lobenz),  A.,  ii, 
650. 
potassium    permanganate,    estima- 
tion of,  by  means  of  sulphuric 
acid  (Morse  and  Chambers), 
A.,  ii,  3S8. 
standardisation    of     (Rieoler), 
A.,  ii,  676. 
Manganese     sodium     triphosphate 
(STAxaE),  A.,  ii,  643. 
silicate,  thermocliemical  dita  of  (Le 

Chateliek),  a.,  ii,  350. 
silicide  (ViGOUROUx),  A.,  ii,  249. 
sulphide,    crystallised    anhydrous 

(Mourlot),  a.,  ii,  25. 
csesium  sulphate,  density  and  optical 

behaviour  of  (  Tuttox),  T.,  403. 
rubidium  sulphate,  density  and  opti- 
cal   behaviour    of    (Totton),   T., 
399. 
Manganese,  estimation    of,    electrolyti- 
cally  (Engels),  A.,  ii,  276. 
estimation     of,     volumetrically 
(Auchy),  a.,  ii,  3;{9j  (Stone),  A., 
ii,  547. 
estimation   of,   in  iron  ores  (Mixer 

and  Dubois),  A.,  ii,  547. 
estimation    of,    in    steel,    errors     in 

(Auchy),  A.,  ii,  627. 
separation     of,     qualitatively      from 
iron,     nickel,     cobalt,     cliromium, 
aluminium,  and  zinc   (Hare),  A., 
ii,  127. 
separation     of    arsenic    from    (Jan- 
NAscn    and    Kammeree),   A.,    ii, 
221. 
separation  of  chromium  from  (Jan- 


NASCH  and  vo.x  Cloedt),   A.,   ii, 
222. 
Manganese,   separation   of  cobalt   from 
(.Jannascii  and  Lehnert),  A.,  ii, 
547. 
separation  of  copper  and  zinc  from 

(Jaxnascii),  a.,  ii,  546. 
separation  of  zinc  from    (Jannasch 
and  yon  Cloedt),  A.,  ii,  220. 
Manganite    from    Michigan    (HoBBS), 

A.,  ii,  33. 
Manganocolumbite    from    Maine 

(Foote),  a.,  ii,  660. 
Mannan,  occurrence  of  two  kinds  of,  in 
the   roots   of    Conophalius  konjak 
(Kinoshita),  a.,  ii,  60. 
as  a  food  (TsuJi),  A  ,  ii,  44. 
hydrolysis   of    (Kinoshita),   A.,   ii, 
60.  ' 
Mannitol,  boiling    point  of,   under    re- 
duced pressure  (Krafft  and  Dyes), 
A.,  ii,  89. 
heat  of  solution  of,  in  water  (Spe yees)  , 

A.,  ii,  411. 
fermentation    of,    in    Sicilian    wines 
(Basile),  a.,  ii,  121. 
^Mannonic    acid,    velocity   of    lactone 

formation  in  (Hjelt),  A.,  i,  597. 
Mannose,  preparation  of,  from  ivory-nut 
turnings  (de  Witt),  A.,  i,  459. 
transformation  of,   into   glucose  and 
fructose  (de  Bruyn  and  van  Eken- 
STEix),  A.,  i,  116. 
action   of  ammonia   on    (de  Bruyn 

and  VAN  Leent),  A.,  i,  586. 
action    of    lead    hydroxide    on    (de 
Buuyn  and  van  Ekenstein),  A., 
i,  588. 
action  of  lead  hydroxide  and  potash 
on    (de   Buuyn   and  van   Eken- 
stein), A.,  i,  588. 
f^ Mannose,    crystallised    (vAN    Eken- 
stein), A.,  i,  272. 
Mannose-a-allylhydrazone  (van  Eken- 
stein and  DE  Bruyn),  A.,  i,  588. 
Mannose-a-amylhydrazone  (vAN  Eken- 
stein and  DE  Bruyn),  A.,  i,  588. 
Mannose-a-benzylhydrazone       (van 
Ekenstein  and  de  Bruyn),  A.,  i, 
588. 
Mannose-ethy lenemercaptal  (  Law- 
rence), A.,  i,  272. 
Mannose-a-ethylhydrazone  (van  Eken- 
stein and  DE  Bruyn),  A.,  i,  588. 
Manno^  enaphthylhydi-azone     (van 
Ekenstein   and  de  Bbdyn),  A.,  i, 
5S8. 
Manures.      See  Agricultural  chemistry 

(Appendix). 
Marbles,  onyx-  (Merrill),  A.,  ii,  260. 
Marcasite,  constitution  of  (Brown),  A., 
ii,  lOS. 
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Margarine  cheese.      See  Agricultural 

chemistry  (Appendix). 
Marshgas,  composition  of  (Schloesinq), 

A.,  i,  401. 
Martite,    artificial    (Fkiedel),    A.,   ii, 

110. 
Martylaraine.     See  Diphenyl,  jo-amino-. 
Mascarine,  action  of.  on  the  embryonic 

heart  (Pickering),  A.,  ii,  46. 
Matico-camphor,     rotatory    power    of, 
in   the   crystalline    and  liquid  states 
(Teaube),  a.,  ii,  509. 
Matrine,    properties,   physiological    ac- 
tion,  and  salts   of  (Plugge),  A.,  i, 
68. 
Mauve,  discovery   of    (Hofmann  Lec- 

tuhe),  T.,  604;  P.,  1893,  138. 
Mauveine  and  its  salts  (Hofmann  Lec- 
ture), T.,  613. 
action  of  cthylic  iodide  on  (Hofmann 
Lecture),  T.,  617. 
Meat,  influence  of  feeding  on  the  com- 
position of   (Woods   atd    Phelps), 
A.,  ii,  44. 
Meat-extract,    composition   of    (KoNiG 
and  Bomer),  A.,  ii,  83. 
estimation  of  gelatin  in  (Konig),  A., 

ii,  83  ;  (Stutzer),  A.,  ii,  84. 
estimation  of  phospliorcarnic  acid  in 
(Balkk  and  Ide),  A.,  ii,  632. 
Medlar,  composition  of  the  (Beesch), 

A.,  ii,  383. 
Medusa,    violet    pigment    of    the 

(Gteiffiths  and  Platt),  A.,  i,  182. 
Meerschaum   from    Servia    (LozANic), 

A.,  ii,  252. 
Melamine,    constitution  of    (HoFMANN 

Lectpre),  T.,  717. 
Melaniline.     See  Diphenylguanidine. 
Melanoximide.      See    Oxalyldiphenyl- 

guanidine. 
Melanterite,  zinciferous,  from  Carinthia 
(Brunleckxer),  a.,  ii,  256. 
from  Laurion  (Michel),  A.,  ii,  36. 
Melibiase,  an  enzyme  of  yeast  (Bau), 

A.,  i,  453. 
Melibiose,  formation  of,  from  melitriose 
(Bau),  a.,  i,  4i3. 
hydrolysis    of,    by    certain    enzymes 
(Fischer    and   Lindner),   A.,    i, 
195. 
Melissic  acid  from   beeswax  (Marie), 
A.,  i,  347. 
methylic  and  ethylic  salts  (Marie), 

A.,  i,  347. 
glycerylic   salts    of   (Marie),   A.,   i, 
*347. 
Melitriose,  hydrolysis  of    (Bau),  A.,  i, 

453. 
Melons.      See   Agricultural    chemistry 

(Appendix). 
Melting  point.     See  Heat. 


Membrane,   a    perfect   semi-permeable 
(Fitzgerald),   T.,   905;    P.,   1896, 
25. 
Membranes,  semi-permeable,  theory  of 
(Fitzgerald),   T.,  897;   P.,  1896, 
25. 
Memorial  lectures  :  Helmholtz    (Fitz- 
gerald), T.,  885;  P.,  1896,  26. 
Hofmann   (Abel,  Armstrong,  Per- 
KIN,  Playfair),  T.,  575  ;  P.,  1893, 
133. 
Lothar  Meyer  (Bedson),   T.,    1403; 
P.,  1896,  119. 
Mendozite  ?  from  Argentina  (Schicken- 

dantz),  a.,  ii,  480. 
Menthane,  C^qU^q  (Kuner),  A ,  i,  178. 
from    menthol   (Tolloczko),   A.,  i, 

381. 
identical  with  hexahydrocymene 
(JiJNGEU  and  Klagks),  A  ,  i,  245. 
Menthane-1 :  2  :  6  :  8-tetrol.     See 

Sobreritritol. 
Menthene,    from     menthylic     chloride 
(Masson   and   Eeychlek),   A.,   i, 
620. 
constitution  and  oxidation  of 
(Tolloczko),  A.,  i,  381. 
^s(9).Menthene-l  :  2-diol,  from  tri- 
hydroxy menthane,   diacetate    (Ginz- 
berg),  a.,  i,  447. 
A-Menthene-2  :  8-diol.     See  Sobrerol. 
Mentheneglycol,  modifications  of 

(Tolloczko),  A.,  i,  381. 
Menthol,  heat  of  evaporation  of  (Beck- 
MANN,  Fuchs,  and  Bernhardt), 
A.,  ii,  237. 
crystalline  modifications   of   (Pope), 

P.,  1896,  143. 
constitution  of  (JiJNGEE  and  Klages), 

A.,  i,  244. 
behaviour  of,  towards  sulphuric  acid 

(Tolloczko),  A.,  i,  381. 
sodium  derivative,  molecular  weight 
of    (Beckmann    and    Schliebs), 
A.,  i,  124. 
Menthol,  4-amino-,  acetate    (Tiemann 
and  Krijger),  A.,  i,  384. 
tliio-  (Voswinkel),  A.,  i,  379. 
Menthol,  tertiary,  from   menthene  and 
trichloi'iicetic  acid  (Masson  and 
Reychler),  a.,  i,  620. 
Menthonaphthene  identical  with  hexa- 
hydrocymene (JiJNGEEand  Klages), 
A.,  i,  245. 
Menthone,  constitution  of  (Beckmann), 
A.,   i,   312;  (Baebiee    and   Bou- 
veault),  a.,  i,  492. 
heat  of  evaporation  of  (Beckmann, 
Fpchs,   and  Geenhaedt),  A.,  ii, 
237. 
oxidation  of  (Beckmann  and  Mbhb- 
lander),  a.,  i,  312. 
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JMenthone,    4-ainino-,  acelyl  derivative 
(TiEMANN    and  Keijger),    A.,    i, 
384. 
fZtbromo-   (Beckmann   and   Eickel- 

bekg),  A.,  i,  313. 
nitro-  (Konowaloff),  A.,  i,  177. 
sodium  derivative,  molecular  weight 
of  (Beckmann  and  Scbliebs),  A., 
i,  124. 
(Z-Menthone     and     its      semicarbazone 

(Beckmann),  a.,  i,  312. 
Z-Mentlione,  inversion  of,  and  its  semi- 
carbazone (Beckmann),  a.,  i,  311. 
Menthonementhylhjdrazone   (Kijnek), 

A.,  i,  178. 
Menthoneoxime    from    rliodinaldoxime 
(Barbiee   and   Bouveault),  A.,   i, 
491. 
rf-Menthoneoxime   (Beckmann),  A.,  i, 
311. 
behaviour    of,    towards    phosphorus 
pentachloride      (Beckmann      and 
Mehrlandeb),  a.,  i,  312. 
Z-Menthoneoxime    (Beckmann),   A.,  i, 
312. 
behaviour    of,    towards    phosphorus 
pentachloride      and     concentrated 
sulphuric    acid    (Beckmann     and 
Mehklandek),  a.,  i,  312. 
Mentlioximic      acid,     sodium,     copper, 
silver,  ethylic  salts,  and  acetyl  deriva- 
tive (Beckmann  and  Mehelandee), 
A.,  i,  312. 
Menthylamine,  dihromo-,  behaviour  of, 
towards     hydroxylamine     (Kijner), 
A.,  i,  178. 
Menthylhydrazine  hydrochloride 

(Kijnek),  A.,  i,  178. 
Menthylic    acid,   oxy-.     See    Oxymen- 

thylic  acid. 
Menthylic  chloride,  conversion  of,  into 
menthene  (Masson  and  Reychlee), 
A.,  i,  620. 
Mercaptans  (Thiols).     See: — 
Benzylic  hydrosulphide. 
Diazobenzenemercapfohydrosulphide. 
Diazophenol  hydrosulphide. 
1  :  5-Diphenylthiobenzolone     hydro- 
sulphide. 
Ethylthiazoline  hydrosulphide. 
a-Naphthyl  mercaptan. 
Phenyl  mercaptan,  o-amino- 
Thiocresol  (tolyl  mercaptan), 
Thioeugenol. 
Thioguaiacol. 

Thionaphthol  (naphthyl  mercaptan). 
Thiophenol  (phenyl  mercaptan) . 
Thioresorcinol. 
Thiothymol. 

o-  and  ^-Tolyl  mercaptans. 
Mercury,    line    and    band    spectra    of 
(Edee  and  Valenta),  A.,  ii,  2. 


Mercury,    specific    heat    of    (Baetoli 
and  Steacciati),  A.,  ii,  145. 
solution  and  diffusion  of  metals  and 
alloys  in   (Humpheeys),  T.,  250, 
1679;   P.,  1896,  220;    (Hobeets- 
Austen),  p.,  1896,  9,  219. 
Mercury  haloid  salts,  rate  of  sublima- 
tion of  (Aectowski),  a.,  ii,  635. 
amidosulphonates       (Divees        and 

Haga),  T.,  1619  ;  P.,  1896,  180. 
imidosulphonates    (Divers  and 

Haqa),  T.,  1627  ;  P.,  1896,  179. 
thiophosphite  (Fereand),  A.,  ii,  418. 
Mercuric     chloride,     electrical     con- 
ductivity of  solutions  in  acetone 
of  (Laszczynski),  a.,  ii,  555. 
electrolytic    dissociation     of,    in 
alcoholic      solution      (Salva- 
>  DOBi),  A.,  ii,  512. 

action  of  iodoform  on  (Schuy- 

ten),  a.,  ii,  524. 
basic,      artificial      dendrites     of 
(Aectowski),  A.,  ii,  649. 
silver  iodide,  decomposition  of,  by 

heat  (Baue),  A.,  ii,  146. 
oxide,  identity  of  red  and  yellow 
(OsTWALD   and  Maek),   A.,   ii, 
142. 
oxy-salts,  condition  of,   in  solution 

(Vaeet),  a.,  ii,  618. 
sulphates,  equilibria  between   nor- 
mal and  hydrated  basic  (PIoiT- 
sema),  a.,  ii,  15. 
cyanide,    thermochemical    data    of 
compounds    of    metallic    bro- 
mides with  (Varet),  a.,  ii,  88. 
thermocheuiical     data     of    com- 
pounds of  metallic  iodides  with 
(Varet),  A.,  ii,  148. 
combination  of,   with    bromides 
and    iodides    (Varet),   A.,   i, 
113. 
compounds     of,     with     metallic 
chlorides,       composition       of 
(Vaeet),  A.,  i,  3. 
interaction     of,    with     salts     of 
metals  of  the  alkalis  or  alka- 
line   earths    (Vaeet),    A.,   i, 
113. 
iodoform  and  alcohol,  action  of 
heat  on  (Longi  and  Mazzo- 
LiNo),  A.,  i,  517. 
detection  of,  in  toxicology 
(ViTALi),  A.,ii,  628. 
oxycyanides  (Baetiie),  A.,  i,   330, 
331. 
Mercurous   and    mercuric    chlorides, 
mutiial  conversion  of  (Hada), 
T.,  1675;  P.,  1896,  183. 
nitrates,    mutual    conversion    of 
(Hada),  T.,  1667  j  P.,  1896, 
182. 
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MeECUEY  : — . 

Me)curous  and  mercuric  phosphates, 
mutual  conversion  of  (Hada), 
T.,  1673  ;  P.,  1896,  182. 
sulphates,  mutual  conversion  of 
(Hada),   T,,  1672;  P.,  1896, 
182. 
acetates,  perchlorates,  and  oxal- 
ates,    mutual     conversion    of 
(Hada),  T.,  1674;  P.,  1896, 
183. 
Mercurous  iodide,  decomposition  of, 
by    heat    (FEAN901SJ,    A.,   ii, 
363. 
decomposition  of,  when  dissolved 
in  boiling  alcohol  (FEAN901S), 
A.,  ii,  801. 
decomposition  of,  when  dissolved 
in  boiling  phenol  (FEAN901S), 
A.,  ii,  248. 
action  of  aniline  on.    See  Aniline, 
nitrite  (Bay),  A.,  ii,  649. 
oxide    and   carbonate,    decomposi- 
tion  of    (Hada),   T.,  1677;  P., 
1896,  183. 
thiopyrophosphate  (Feeeand), 

A.,  ii,  473. 
sulphide,  decomposition  of  (Hada), 

T.,  1678. 
allylide  (Keisee),  A.,  i,  458. 
Mercurnpjridines.     See   Pyridine?, 
mercuro-. 
Mercury,  detection  of  (Jannasch  and 
Lbhneet),  a.,  ii,  545. 
estimation   of,   in   cinnabar  by  elec- 
trolysis   (Rising    and    Lenhee), 
A.,  ii,  338. 
estimation  and  detection  of,  in  urine 

(JoLLEs),  A.,  ii,  77. 
separation    of,     from    other    metals 
(Jannasch  and  Lehnbet),  A.,  ii, 
546. 
separation  of,  from  arsenic,  antimony, 
and  copper  by  ignition  (Jannasch)  , 
A.,  ii,  675. 
separation  of,  electrolytically  from 
cadmium  (Smith  and  Wallace), 
A.,  ii,  220. 
separation  of,  from  organic  mixtures 
(Jannasch  and  Lehneet),  A.,  ii, 
546. 
Meroquinenine  {merochinine) 
(Koenigs),  a.,  i,  63. 
action  of  bromine  water  on 
(KoENiGfi),  A.,  i,  64. 
Meroquinenine,  bromo-  (Koenigs), 

A.,  i,  64. 
Mesaconic  acid,  rotatory  power  of  the 
amylic    salt  of  (Walden),  A.,   ii, 
633. 
heat   of    electrolytic    dissociation    of 
(Koeteight),  a.,  ii,  463. 


Mesaconic  acid,  sublimation  temperature 
of,  under  small   pressure  (Keafft 
and  Dyes),  A.,  ii,  89. 
diethylic  salt,  action  of  alcoholic  am- 
monia on  (KoENEE  and  Menozzi), 
A.,  i,  205. 
Mesaconic   acid,   bromo-,  silver  salt  of 
(Michael),  A.,  i,  132. 
melting    point    and    solubility   of 
(Michael   and   Tissot),   A.,  i, 
132. 
Mesidine,  nitro-,  preparation  of   (HoF- 
MANN  Lectuee),  T.,  694. 
oxyphosphazo-com pound   of    (Ml- 
chaelis  and  Silbeestein),  A.,  i, 
345. 
Mesitilole.     See  Mesitylene. 
Mesityl  methyl  ketone,  preparation  of 

(Lucas),  A.,  i,  418. 
Mesityl  oxide  {methyl  isohuienyl  Jcetoney 
isopropylideneacetone) ,  reduction  of 
(Haeeies  and  Eschenbach),  A.,  i, 
306;   (Keep),  A.,  i,  448. 
semicarbazoiie,   products   of  distilla- 
tion of  (Scholtz),  a.,  i,  343. 
Mesitylaw^/aldoxime    (Lucas),  A.,   i, 

418. 
Mesityldiazonium  triiodide 

(Hantzsch),  a.,  i,  93. 
Mesitylene  from  acetophorone  (Keep), 
A.,  i,  448. 
synthesis  of  (Lucas),  A.,  i,  418. 
composition  of  (HoFMANN  Lectueb), 

T.,  694. 
magnetic    rotatorv     power,    &c.,    of 
(Peekin),  T.,  "^1064,   1130,   1193, 
1241. 
Mesitylene,     /ribromo-,     discovery    of 
(Hofmann  Lecture),  T.,  694. 
cyauo-  (Baum),  A.,  i,  222. 
nitro-,  heat  of  combustion  of  (KoNO- 
waloff,  Kikina,  and  Tschitsoh- 
kin),  a.,  i,  675. 
w-nitro-  (Konowaloff,  Kikina,  and 
Tschitscukin),  a.,  i,  674. 
labile    form    of     (Konowaloff), 
A.,  i,  675. 
c?initro-,    preparation  of    (Hofmann 
Lectuee),  T.,  6J4. 
heat  of  combustion  of  (Konowa- 
loff,  Kikina,  and  Tschitsch- 
kin),  a.,  i,  675. 
w-o-di.xi'\\To-  (Konowaloff,  Kikina, 

and  Tschitscukin),  A.,  i,  674. 
{ii-o-p-triniivo-    (Konowaloff, 
Kikina,  and  Tschitschkin),  A.,  i, 
674. 
w-o-o-^Wnitro-  (Konowaloff, 
Kikina,  and  Tschitschkin),  A.,  i, 
674. 
Mesitylenecarboxylic  acid.     See   iS-wo- 
Caminic  acid. 
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Mesitjlenesul  phonic  acid,  discovery  of 

(HoFMANX  Lectube),  T.,  694. 
Mesitylenic    acid,    o-nitro-    (Konowa- 

LOFF,  KiKINA,  andTsCHITSCHKIN), 

A.,  i,  674. 
dimtro-,  derivatives  of  (Konowaloff, 

KiKiNA,  and  Tschitschkin),  A.,  i, 

674. 
Mesitylglyoxylic    acid,    preparation   of 

(Lucas),  A.,  i,  418. 
behaviour  of,  towards  hydroxylamine 

(Baum),  a.,  i,  222. 
formation    of   oximes   from  salts   of 

(Meyer),  A.,  i,  433. 
a-Mesityloxidoxalic  acid  (Claisen, 

Tingle,  andKERSTiENs),  A.,i,561. 
ethereal    salts,    molecular   refraction 

and  dispersion  of  (Beuhl),  A.,  i, 

522. 
methylie  and  ethylic  salts  of  (Clai- 

sen,    Tingle,     and    Kebstiens), 

A.,  i,  561. 
iS-Mesityloxidoxalic    acid    (Claisen, 

Tingle,   and  Kebstiens),  A.,  i, 

561. 
methylie  and  ethylic  salts  of  (Clai- 
sen,   Tingle,    and   Kebstiens), 

A.,  i,  561. 
Mesoxylic   acid,   tetramethylic   salt    of 

(Bischoff),  a.,  i,  468. 
Mespihm    flermanica,    composition    of 

(Bebsch),  a.,  ii,  383. 
Metabolism,  laws  of  (Munk),  A.,  ii,  43. 
action  of  dilute  acids  on  (Dunlop), 

A.,  ii,  484. 
action   of  the   vasomotor    nerves   on 

(Tangl),  a.,  ii,  43. 
influence     of     fat     and     starch    on 

(Wicke  and  Weiske),  A.,  ii,  535. 
proteid,   influence  of  muscular  work 

on  (Kbummachee),  A.,  ii,  377. 
in  poisoning  by  carbonic   oxide  and 

nitrobenzene    (MiJNZEB   and   Pal- 
ma),  A.,  ii,  662. 
Metallic  bases,  constitution  of  (KuB- 

nakoff),  A.,  ii,  170. 
Metals,    use    of   electro-dissolution    in 

purifying  (Waeeen),  A.,  ii,  249. 
I^henomena    accompanying    the    dis- 
charge of  electricity   through   the 

vapours  of  (Wiedemann  and 

Schmidt),  A.,  ii,  348. 
thermoelectromotive  force  of 

(Dewab  and  Fleming),  A.,  ii,  4. 
separated  from  their  amalgams,  pro- 
perties of  (GuNTz),  A.,  ii,  421. 
compounds  of  oxyheemoglobin   with 

heavy  (Jutt),  A.,  i,  584?. 
Metamaltose.     See  under  Maltose. 
Metasantonic  acid.    See  unier  Santonic 

acid. 
Metasantonin.     See  under  Santonin. 


Meteorite  from  Cherokee  mills,  Georgia 
(Howell),  A.,  ii,  193. 

from  Costilla,  New  Mexico  (Hills), 
A.,  ii,  614. 

from  El  Capitan  range.  New  Mexico 
(Howell),  A.,  ii,  193. 

from    Fors)'th    Co.,    N.    Carolina 
(Schweinitz),  A.,  ii,  375. 

from  Godhaven,  Disko  Island  (Gold- 
smith), A.,  ii,  41. 

from  Lesves,  Belgium  (Renabd),  A., 
ii,  614. 

from  Moonbi,  Tamworth,  N.S.W. 
(Mingaye),  a.,  ii,  193. 

from  Smithville  (Huntington),  A., 
ii,  484. 
Meteorites,  amorphous  carbon,  graphite, 

and  diamond  in   (Moissan),  A.,   ii, 
'    194. 

Methoemoglobin.     See  Hsemoglobin. 
Methane,  possible  occurrence  of,  in  air 
(Phillips),  A.,  ii,  162. 

synthesis  of,  from  carbon  and  hy- 
drogen ot  (Bone  and  Jobdan),  P., 
1898,  61. 

oxidation  of,  by  poUadinised  copper 
oxide  (Campbell),  A.,  ii,  171. 

explosive   mixtures   of   air   and 
(Clowes),  P.,  1895,  201. 

combustion  of,  in  presence  of  nitrogen 
(Dunstan  and  Caeb),  P.,  1896, 
48. 

estimation  of,  in  presence  of  hydrogen 
(Gill  and  Hunt),  A.,  ii,  341. 

See  also  Marsh  gas. 
Methane,  bromonitro-  (Scholl),  A.,  i, 
585. 

rfibromonitro-  (Scholl),  A.,  i,  585. 

^rtchloronitro-,    melting   point   of 
(v.  Schneider),  A.,  ii,  290. 

nitro-,  behaviour  of,  towards  phenyl- 
hydrazine  (Walthee),  a.,  ii,  542. 
Methaneazobenzene,    nitro-,    formation 

of  (Michael),  A.,  i,  594. 
Methanedisulphonic  acid,  amino-,  potas- 
sium salts  of  (voN  Pechmann  and 
Manck),  a.,  i,  14,  15. 

iodo-,  dipotassium  salt  of  (voN  Pech- 
mann and  Manck),  A.,  i,  15. 

cf-iiodo-,     dipotassium    salt    of    (voN 
Pechmann  and  Manck),  A.,  i,  15. 
Methanesulphonepropionic    acid,   fi-di- 
bromo-,  eloctrolytic  conductivity  of 
solutions  of  (Lovkn),  A.,  ii,  413. 

/3-c?ichloro-,  electrolytic  conductivity 
of    solutions   of    (Lov^jn),   A.,    ii, 
413. 
Methenehydrazone,  remarks  on  consti- 
tution of  (Walker),  T.,  1286. 
Methenyl-o-aminothiophenol,    prepara- 
tion  of    (HOFMANN   LeCTUBE),    T., 

712,  713. 
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Melhenyl-o-aminothioplienol,  amyloiod- 

ide,  colouring  matter  obtained  from 

(HoFMANN  Lectuee),  T.,  714. 

chloro-,    preparation   of    (Hofmann 

Lectube),  T.,  712. 

Metboethylheptanonolide    from    o-pin- 

onic  acid  (von  Baeteb),  A.,  i,  308. 

from    pinonic    acid    (Tiemann    nnd 

Semmler),  a.,  i,  309. 
a  source  of  terpenylic  acid  (Mahla 
and  Tiemann),  A..,  i,  385. 
Methoxyacrylic    acids,    a-o-   and    $-o-, 
magnetic  rotatory  powers,  &c.,  of  the 
metliylic  salts  of  (Perkin),  T.,  1147, 
1228,  1247. 
Methoxyaposafranone     (Fischer     and 

Hepp),  a.,  i,  323. 
o-Methoxybenzaldehyde  {methyl.ialicyl- 
aldehyde),  magnetic  rotatory  power, 
&c.,   of   (Perkin),   T.,    1127,    1128, 
1200,  1243. 
w-Methoxybenzaldehydehydrazone 

(Bouveault),  A.,  i,  650. 
o-Metlioxybenzanilide  {methyls alicyU 

anilide)  (Haller),  A.,  i,  32, 
d-Methoxy benzoic  acid   {melhylsalicylic 
acid),  magnetic  rotatory  power,  &c., 
of  the  ethylic  salt  of  (Perkin),  T., 
1127,  1128,  1130,  1160,  1176,  1231, 
1238. 
phenylglyoxylamide   of    (MiNOVici), 
A.,  i,  705. 
wi-Methoxybenzoic  acid,  magnetic  rota- 
tory power,  kc,  of  the  ethylic  salt  of 
(Perkin),  T.,  1130,  1177,  1238. 
o-Methoxybenzopbenone  and  its  benzo- 
ate,     phenylh^drazone,     and     oxime 
(Cohn),  a.,  i,  440. 
o-Methoxybenzylic  alcohol  {methylsali- 
cylic     alcohol)  y     magnetic     rotatory 
power,   &c.,  of  (Perkin),  T.,  1128, 
1198,  1242. 
Met  boxy  benzylidenemandelamide.     See 
Mandelic   acid,  methoxybenzylidene- 
aniide  of. 
Methoxybromethoxypropylbenzene 

(Hell  and  Hollenberg),  A.,  i,  354. 
Methoxy-»|/-cumenol,    dihromo- 

(Auwers),  A.,  i,  149;   (Auwees 
and  Marwedel),  A.,  i,  150. 
benzoate    (Auwehs  and  Mar- 
wedel), A.,  i,  150. 
jo-Methoxydiphcnylamine,    <?mmino- 
(Fischer),  a.,  i,  628. 
diwitxo-  (Fischer),  A.,  i,  628. 
l'-MethoxTindole-2'-carJboxylic   acid 
(Reis'^ert),  a.,  i,  390. 
3'-bromo-  (Reis>ert),  A.,  i,  390. 
l-Methoxy-t|/-isatin   and  its   phenyl- 
hydrazone  (Reissert),  A.,  i,  390. 
/3-Methoxynaphthalene     (Thiele     and 
Meyer),  A  ,  i,  407. 


M-Methoxypenthiazoline,  7-bromo. 

(Dixon),  T.,  32 ;  P.,  1895,  217. 
Methoxyphenazine,  syn-p-Bim\no-  (Fis- 
cher), A.,  i,  628. 
Methoxyphenyl    ethyl    ketone,    mono-y 

di-,  and  ^r/-bromo-  (IIell  and  Hol- 
lenberg), A.,  i,  354. 
o-Methoxyphenylcrotonic   acid 

(MouREu),  A.,  i,  647. 
7w-Methoxyphenylcrotonic   acid 

(MouEEu),  A.,  i,  647. 
3'-o-Methoxyphenylketotetrahydroquin- 

azoline  (Busch,  Beunneb,  and 

Bibk),  a.,  i,  160. 
^-Methoxyphenylmalonamic    acid    and 

its  ethylic  salt  (Castellaneta),  A., 

i,  368. 
^-Methoxyphenyloxamic   acid    and    it» 

ethylic   salt   (Castellaneta),  A.,   i^ 

368. 
j8-Methoxy-)8-phenylpropionic   acid, 

a-iodo-  (Erlenmeyeb),  A.,  i,  302. 
/3-Methoxyphenyl-/i-propylphenylox- 

azole  and  its  salts  (MiNOVici),  A.,  i, 

704. 
)8.Methoxyphenyl-/u-styryloxazole   and 

its  salts  (MiNOVici),  A.,  i,  704. 
^-Methoxyphenylsuceinamic   acid 

(PiDTTi),  A.,  i,  223. 
j5-MethoxTphenylsuccinimide  (Piutti), 
A.,  i,*223. 

compound  of,  -with  potassium  iodide- 
and  iodine  (Piutti),  A.,  i,  364. 
3'-o-Methoxyphenylthiotetrahydroquin- 

azoline  (Busch,  Brunner,  and  Bibk), 

A.,  i,  160. 
1'  :  3'-Methoxypropyl/5oquinoline    and 

its  salts  (Albahary),  A.,  i,  699. 
3-Methoxyquinoline,  4'-amino-,  and  it* 
salts  (Hirsch),  a.,  i,  626. 

4'-chloro-,  and  its  salts  (Hirsch),  A  ,, 
i,  626. 
^-Methoxytriphenyltetrazolium  chloride 

(Wedekind),  a.,  i,  631. 
£u-Methoxy-l  :  3  :  4-xyleno],    trihramo- 

(AuwERS  and  Campenhausen),  A., 

i,  424. 
Methyl    anilidobntyl    ketone,    platino- 

chloride  of,  and  its  oxime  and  phenyl- 

hydrazone  (Ljpp),  A.,  i,  317. 
Methyl  benzamidobutyl  ketone  and  its 

oxime  (Lipp),  A.,  i,'317. 
Methyl  t^obutenyl  ketone.     See  Mcsityl 

oxide. 
Methyl  butyl  ketone,  heat  of  evaporation 

of  (Lonuuinine).  a.,  ii,  146. 
Methyl  wobutyl  ketone  (Glucksmann),. 

A.,  i,  333. 
Methyl  i^er^-butyl  ketone,    uncertainty 

as  to  the  identity  of  pinacoline  with 

(Delacbe),  a.,  i,  591,  662. 


938 


INDEX   OF   SUBJECTS. 


Methyl      cliloro-^ec-i'.yobutyl     ketone 

(Kondakoff),  A.,  i,  462. 
Methyl   cliloropropyl  ketone    (KoNDA- 

koff),  A.,  i,  462. 
Methyl   ethjl  ketone,  heat  of  evapora- 
tion of '(Luginik),  a.,  ii,  146. 
products  of  distillation  of   the  semi- 
carbazone  of  (Scholtz),  A.,  i,  343. 
Methyl  a-ethylpropyl  ketoxime  (Born), 

A.,  i,  199. 
Methyl  hexyl  ketone  (Boen),  A.,  i,  199. 
Methyl     hydroxyethyl      ketone,     a-di- 
bromo-    (Wolff    and   Schwabe), 
A.,  1,522. 
tri-hvomo-,   and   its  behaviour   with 
sodium     carbonate      (Wolff    and 
Schwabe),  A.,  i,  522. 
Methyl  propenyl  ketone  (Kondakoff), 

A.,*i,  462. 
Methyl  propyl  ketone,  lieat  of  evapora- 
tion  of  (Beckmann,   Fuchs,   and 
Gernhabdt),  a.,  ii,  237, 
products  of  distillation  of  the  semi- 
carbazone  of  (Scholtz),  A.,  i,  343. 
Methyl  i^opropyl  ketone,  heat  of  evapo- 
ration of  (Luginin),  a.,  ii,  146. 
Methyl  propylidene-ethyl  ketone  (KoN- 

dakoff),  *A.,  i,  462. 
Methyl  wopropyl  ketone    (Ipatieff), 

A.,  i,  401. 
Methylacetoacetic     acid,     ethylic    salt, 
action   of    sodium  ethoxide  and 
bromethylphenyl  etlier  on 
(Bentley,  Haworth,  and  Per- 
kin),  T.,  172;  P.,  1896,36. 
condensation      of,      with      ethylic 
chlorofumarate  (Ruhemank  and 
Wolff),   T.,   1384;    P.,    1896, 
166. 
rate  of  formation  of    (Bischoff), 

A.,  i,  85. 
products   of   the  bromination   of 
(Freer),  A.,  i,  277. 
methylic  salt,  action  of    bromine  on 
(Conrad  and  Kbeichgauee),  A.,  i, 
409. 
Methylacetoacetic  acid,  bromo-,  ethylic 
salts,  oxidation  of  (Freer),  A.,  i, 
277. 
a-bromo-,  methylic  salt  (Conrad  and 
Kreichgauer),  a.,  i,  409. 
Methylacetonedicarboxylic  acid,  ethylic 
salt  of:   its  compound  with  phenyl- 
hydrazine  (Petrenko-Kritschenko 
and  Kphrussi),  A.,  i,  135;  (Petren- 
ko-Kritschenko), A.,  i,  258. 
Methylacetylene.     See  AUylene. 
|3-Methyladipic  acid  from  citronellalde- 
hyde  (Barbier  and  Bouveault), 
A.,  i,  492. 
from  2  :  6-dimethyloctan-3-oloic  acid 
(von  Baeyer),  a.,  i,  247. 


iS-Methyladipic  acid   from  oxidation  of 
rhodinol    (Barbier    and    Bouve- 
ault), A.,  i,  446. 
(iJ-)8-Methyladipic   acid   from    citronell- 
aldehvde  (Tiemann  and   Schmidt), 
A..  i,'383. 
Z-)8-Methyladipic    acid    from    rhodinol 

(TiEMANN  and  Schmidt),  A.,  i,  384. 
Methylal,  heat  of  evaporation  of  (Beck- 
MANN,  Fuchs,  and  Gternhardt),  A., 
ii,  237. 
Methylallyldithiourazole :      its    hydro- 
chloride and  acetyl  derivative  (Feeund 
and  Heilbrun),  A.,  i,  415. 
Methylallylhexenylcarbinol.     See  Hen- 

deciuyl  alcoliols. 
/i-Methylallylsuccinic    acid,    conversion 
of,  into  paramethylcarbocaprolictonic 
acid  (Hjelt),  A.,  i,  600. 
^ara-Metliylallylsuccinic    acid,  conver- 
sion   of,  into   paramethylcarbocapro- 
lactonic  acid  (Hjelt),  A.,  i,  600. 
Methylalljlthiocarbamide,      action      of 
bromine  on  (Dixon),  T.,  852. 
c?tbromide     of     (G^adamee),    A.,    i, 

140. 
chlorobromide  of   (GIadamee),  A.,  i, 
140. 
Methylamine,  discovery  of  (Hofmann 
Lecture),  T.,  656. 
preparation   of,   from    formaldehyde 
and  ammonium  chloride  (Brochet 
and  Cambier),  A.,  i,  7  ;  (Tbillat), 
A.,  i,  407. 
hydrochloride  (Luxmooee),  T.,  184; 

(Del^pine),  A.,i,  589. 
picrate  (Del^pine),  A.,  i,  589. 
Methylamine,    nitroso-    (Thiele     and 

Meyer),  A.,  i,  407. 
Methylamines,  separation  of,  by  means 
of  formaldehyde  (Del^pine),  A.,  i, 
519,  520. 
M(>thylaminoformic  acid,  methylic  and 
ethylic  salts,  action  of  nitric  acid  on 
(Franchimont),  a.,  i,  602. 
5-Methylamino-l-methyltetrazole  :      its 
aurochloride      and       platinochloride 
(Thiele  and  Ingle),  A.,  i,  108. 
Methylamylacetylene.     See  Octinene. 
Methyh'.?oamylamine      and      its      salts 
(Stoermer  and  von  Lepel),  A.,  i, 
664. 
benzoyl   derivative    (Stoermee    and 

YON  Lepel),  A.,  i,  664. 
methyk'.9oamyldithiocarbamate 

(Stoermer  and  yon  Lepel),  A.,  i, 
i,  664. 
nitroso-derivative     (Stoermer     and 
VON  Lepel),  A.,  i,  664. 
Methylamylaminoacetone  and  its  meth- 
iodide  (Stoermer  and   Poqge),  A., 
i,  408. 
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Methyli'-soaraylcai-bamide       (Stoermee 

and  VON  Lepel),  A.,  i,  664. 
Methylanemonin.     Hee  Anenionin. 
Methylaniline     (Hofmann    Lectfee), 
t.,  598. 
preparation  of  (HoFMANN  Lecture), 

T.,  624,  625. 
magnetic     rotatory    power,    &c.,    of 
(Perkin),  T.,  1099,  1207,  1244. 
Methylaniline,  bromonitro-  (Evans),  P., 

1895,  236. 

tribromo-  (Evans),  P.,  1895,  235. 

nitrainino-,    azoimide   from   (Zincee 
and  Helmert),  A.,  i,  301. 
Methylanilines,   colouring   matters    ob- 
tained  from    (Hofmann    Lectuee), 

T.,  623. 
Metliylazimidobenzoic    acid      (Zincke 

and  Helmkrt),  A.,  i,  550. 
o-Methylazobenzene      (.Jacobson     and 

Lischke),  a.,  i,  96. 
w-Methylazobenzene     (Jacobson     and 

Nanninga),  a.,  i,  97. 
Methylbenzaconine,  formation  of  (DuN- 
stan.  Tickle,  and  Jackson),  P., 

1896,  159. 

salts  of,  hydrolysis  of  (Dunstan, 
Tickle,  and  Jackson),  P.,  1896, 
160. 

N-Methylbenza»^taldoxime  and  its  hy- 
drobromide  (Luxmoore),  T.,  183; 
P.,  1895,  149. 
hydriodide  (Luxmoore),  T.,  185. 

N-Methylbenz6///ialdoxime  and  its  hy- 
drobroraide  (Luxmoore),  T.,  184, 
185;  P.,  1895,  149. 

Methylbenzamide  imidochloride  (vON 
Pechmann),  a.,  i,  31. 

1:3: 4-Metliylbeuzenedicarboxylic  acid. 
See  o-Metliylphthalic  acid. 

Methylaw^/benzliydroximic  acid,  phos- 
phate, and  benzenesulphonateand  ben- 
zoyl, dinitrophenyl,  j?-methoxyben- 
zoyl,  and  carbanilido-derivatives 
(Wernfr  and  Subak),  A.,  i,  431. 

Methyl*//wbenzliydroximic  acid  and 
its  benzoyl,  dinitrophenyl,  jp-meth- 
oxybenzoyl,  and  carbanilido-deriva- 
tives (Werner  and  Subak),  A.,  i, 431. 

2-Methylbenzidine :  its  hydrochloride 
and  diacetyl,  dibenzylidene  and  di- 
orthohydroxybt-nzylidene  derivatives 
(Jacobson  and  jNannikga),  A.,  i,  97. 

3-Methylbenzidine  and  its  dibenzylidene 
derivative  (Jacobson  andLisrcnKE), 
A.,  i,  97. 

^-Methylbenzovlpropionicacid  (Mtjhe), 
A.,  i,  231. 

^-Methylbenzylamine :   its  picrete, 
acetyl,  and  benzoyl  derivatives 
(LufiTio),  A.,  i,  163. 
w-amino-,  salts  of  (Lustig),  A.,  i,  13. 


^-Methylbenzylamine,    nitro-,    salts   of 

(Lustig),  A.,  i,  163. 
^-Methylbenzylbenzamide,  w-nitro* 

(Lustig),  A.,  i,  163. 
Methylbetainepyridiiie-3  :  4-dicarboxyl- 

ic  acid.     See  Apophyllenic  acid. 
Methylbutyl  acetylene.    See  Heptinenes. 
Methylbutylamine  (Fbanchimont  and 

VAN  Erp),  a.,  i,  275. 
Methyk'^obutylamine    and    its    salts 
(Stoermeb  and  von  Lepel),  A.,  i, 
662. 

benzoyl   derivative    (Stoermer   and 
VON  Lepel),  A.,  i,  664. 

methyksobutyldithiocarbamate 
(Stoermee  and  von  Lepel),  A.,  ij 
663. 
Methyh'.sobntylamine,       nitroso- 

(Stoermee  and  VON  Lepel),  A.,  i, 

662. 
Methylbutylaminoacetone     (Stoermee 

and  Pogge),  A.,  i,  408. 
w-Methyk'*obutylbonzene,   2:4:  6-tri- 

nitro-  (Knoevenagel),  A.,  i,  288. 
Methyl  ?'«obutylcarbamide     (Stoeemeb 

and  VON  Lkpel),  A.,  i,  662. 
MethyU.sobutylcarbinol.      See    Hexylic 

alcohols. 
1  :  3-Methyh'*obutyl(?t/c?ohexadiene 
{vi-methyli^iohutyldihydrohenzene) 
(Knoevenagel),  A.,  i,  288. 

5-chloro-    (GrUNDLiCH    and    Knoe- 
venagel), A.,  i,  213. 
l-Methyl-3-zi&butyl(?yc/ohexanone, 

action  of  phosphorus  pentachloride 

on  (GrUNDLiCH  and  Knoevenagel), 

A.,  i,  212. 
1  :  3-Methyk*obutylr7/oZohexenol-5  and 

its  acetyl   derivative,   methylic  ether 

and  isopropylic  ether  (Knoevenagel), 

A.,  i,  287. 
3  :  5-Methyli*obutyl-A2-cyc/ohexenone  : 

its  oxime,  benzoyl  derivatives,  and  its 

phenylhydrazone  (Knoevenagel), 

A.,  i,  211. 
3  :  5-Methyli5obutyl-A.2-rycZobexenone- 

4-carboxylic  acid,  ethylic  salt  of :   its 

oxime   and    benzoyl    derivatives 

(Knoevenagel),  A.,  i,  211. 
3  :  5-Methylwobutyl-A2-fycZohexenone- 

6-carboxylic    acid,    ethylic    salt    of, 

phenylhydrazone  of  (KnoevenA'JEl), 

A.,  i,  211. 
3  :  5-Metliyli.9obutyl-A2-c?/c/ohexenone, 

4  :  6-dieai*boxylic  acid,  ethylic  salt  of  : 

its   oxime    and    benzoyl   derivatives 

(Knoevenagel),  A.,  i,  211. 
Methylbutylhydrazme    (Fkanchimont 

and  VAN  Ee"p),  A.,  i,  275. 
Methylw'obutylhydrazine,  carbamide   of 

(Stoeemee  and  von  Lepel),  A.,  i, 

664. 
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Methylisfobutylketotetrahydrobenzcne. 

See  Methyl^5obutyl(?_^/eZohexenone. 
Metliylbutylnitraruine,    reduction    pro- 
ducts  of   (Feanchimont    and    tan 

Ebp),  a.,  i,  275. 
Methylbutylnitrosamine     (Feaxchi- 

MONT  and  VA]sr  Erp),  A.,  i,  275. 
Methylbutyloxamic    acid    (Franchi- 

MONT  and  VA>f  Erp),  A.,  i,  275. 
3  :  5-Metl\yk'.9obutylphenol     (Knoe- 
venagel),  a.,  i,  211. 

^ribromo-    (Knoevenaqel),    A.,     i, 
211. 
Methylbutyltetrazone    (Feanchimont 

and  VAN  Eep),  A.,  i,  275. 
a-Methylbutyric  acid.       See    Yaleric 

acids. 
Methylbutryolactones.     See  Valerolact- 

ones. 
Methyl-j3-camphoramic  acid,  from  oam- 

phonnethylimide  (Hoogewerff  and 

TAN  Dorp),  A.,  i,  314. 
Methylcarbamide,  action  of   benzalde- 

hyde  on  (Schiff),  A.,  i,  530. 
/t-Methylcarbocaprolactonic  acid,  barium 

salt  (Hjelt),  a.,  i,  600. 
jpara-Methyleurbocaprolactonic   acid, 

barium  salt  (Hjelt),  A.,  i,  600. 
o-Methylcarboxyglutaric    acid.       See 

Butane-077-tricarboxylic  acid. 
Methylcitraconic  acid  (Spenzeb),  A.,  i, 

128. 
Methylcusparine  (Beckuets),  A.,  i,  66. 
Methyldesmotroposantonin,  preparation 

and  properties  of  (Andreocci),  A., 

i,  182. 
Methyl/.9ode8motroposantonin  (Andre- 
occi), A.,  i,  182. 

reduction    of    (Andeeocci),    A.,    i, 
184. 
Methyldesmotroposantonous    acid    and 

its  etbylic  salt  (Andeeocci),  A.,  i, 

185. 
Methyldietlienyltetraminobenzene    and 

its   mercurocbloride    (Schtjstee  and 

PiNNOw),  A.,  i,  428. 
Metbyldietliylamine,    preparation    of 

(HoFMANN  Lecture),!'.,  670. 
Methyldiethylamylammonium     hydr- 
oxide, action  of  heat  on   (Hofmann 

Lectuee),  T.,  666. 
Methyldiethylii*oamylammonium     plat- 

inochloride,  crystalline  form  of  (Hof- 
mann Lecture),  T.,  671. 
2-Methyldihydrofurfuran-3  :  4-dicarb- 

oxylamic       acid,       ethylic      salt 

(Ruhemann  and  Wolff),  T.,  1393. 
2-Methyldihydrof iirfuran-3  :  4-diearb- 

oxylic      acid,      ethyJic      salt     of 

(Ruhemann  and  Wolff),  T.,  1392. 
2-Methyldihydrofuriuran-3  :  4  :  5- 

tricartoxylic      acid,      etli}lic      salt 


(Ruhemann  and  Tyler),  T.,    532; 
P.,  1896,  73. 

m-Methyldihydroresorcinol.       See 

3:5:  l-Dihydroxymethyle_ycZohexa- 

diene. 
^•Metliyldihydroxybenzenesul  phonic 

acid  and  its  ammonium  salt  (Jones), 

A.,  i,  50. 
5-Methyl-l  :  3-diketocyc?ohexane-4  :  6- 

dicarboxylic    acid,    diethylic  salt    o^f 

(Knoevenagel),  a.,  i,  289. 
2-Methyl-4  :  6-dioxytriazine      {acefo- 
guanamide)   and   its  hydrochloride 
and  platinoehloride,  its   silver  and 
lead    derivatives    (Ostrogovich), 
A.,  i,  261,  393. 

fribromo-  (Ostrogovich),  A.,  i,  262. 
Methyldiphenyl.     See  Phenyltoluene. 
Methyldiphenylamine,    magnetic    rota- 
tory  power,   &c.,   of    (Perkin),    T., 

1101,  1157,  1208,  1232,  1244. 
o-Methyl-7-diphenylitaconic   acid    and 

its  monethylic  salt   (Stobbe),  A.,   i, 

235. 
Methyl-o-ecgonine,   benzoyl    derivative 
of  (Willstatter),  a.,  i,  708. 

methiodide,  formation  of,  and  its  salts 
(Willstatter),  A.,  i,  708. 
Methyleneaminoacetonitrile  (Cuetius), 

A.,  i,  337. 
Methylenebisacetonedicarboxylic    acid^ 

ethylic  salt  of  (Knoevenagel),  A.,  i, 

212. 
Methylene-blue,  detection  of,  in  wines 

(Belak),  a.,  ii,  630. 
MethylenecafPeic  acid,  bromo-,  prepara- 
tion of,  and  its  silver  salt  (Moueep), 

A.,  i,477. 
o-Mothylenedioxybenzene    (Moueeu), 

A.,  i,  477. 
Metliylenediurethane   (Cuetius),  A.,  i, 

35. 
Methylenemucic  acid  (Henneberg  and 

ToLLENs),  A.,  i,  645. 
Methylenepentaglycol  (Apel  and  Tol- 

LENS),  A.,  i,  115. 
1 :4-Methvlenepiperazine  (Rosdalsky), 

A.,  i,  257. 
Methylenesaccharic  acid  and  tlie  action 
of  alkalis  on  (  Henneberg  and  Tol- 
LENs),  A.,  i,  645. 

ethylic  salt    (Henneberg   and  Tol- 
LENs),  A.,  i,  645. 
Methylerietartaric     acid     (Henneber& 

and  Tollens),  A.,  i,  645. 
Methylene,  trioxy-.     See  Trioxymethyl- 

ene. 
Methylenic  diiodide,  magnetic  rotatory 
power    and    rehitive    density    of 
(Pekkin),  T.,  1063,  U73,  1237. 

diiodide    anci    dichloride,    action    of 
sodium  phenoxide   on    (Bentley, 
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Hawoeth,  and  Peekin),  T.,  166, 
167. 
Methylethenylacetamidophenylene- 

amidine  (Schtjstee  and  Pinnow), 
A.,  i,  427. 
nitro-  (Schuster  andPiNNOw),  A.,i, 
428. 
Methjlethenylarainoplienyleneaniidine 
and  its  picrate  (Schustee  and  Pin- 
now),  A.,  i,  427. 
Methyletlienyldiazoplienyleneamidine, 
colouring  matter  obtained  from,  with 
)8-naphthylamine    (ScHFriTEE    and 
PiNNOw),  A.,  i,  428. 
Methylethenylphenyleneamidine,     nitr- 
amino-  (Schuster  and  Pinnow),  A., 
i,  428. 
Methylethylacetaldehyde.      See   Valer- 

aldehyde. 
Methylethylacetic   acid.      See    Valeric 

acids. 
Methylethylacroleinanthranilic   acid 
(NiEMENTOWsKi  and  Oezechowski), 
A.,  i,  187. 
y^-Methylethylbenzene  (ip-ethi/ltoluene), 
preparation    of    (Bayeac),    A.,    i, 
474. 
o-bromo-  (Defeen),  A.,  i,  90. 
r^ibromo-  (Defeen),  A.,  i,  91. 
chloro-  (Defren),  A.,  i,  90. 
rfichloro-  (Defeen),  A.,  i,  90. 
^-Methylethylbenzenesulphonamide 
(Defeen),  A.,  i,  90. 
o-bromo-  (Defeen),  A.,  i,  91. 
p-Methylethylbenzenesulphonic  acid  and 
salts  (Defeen),  A..,  i,  90. 
o-broino-,  and  salts  (Defeen),  A,,  i, 

91. 
cbioro-,  and  salts  (Defeen),  A  ,  i,  91. 
jiO-Methylethylbenzenesulphonic     chlor- 
ide (Defeen),  A.,  i,  90. 
o-bromo-  (Defeen),  A.,  i,  91. 
chloro-  (Defren),  A.,  i,  91. 
^>Methylethylbenzene-o-8ulphonic  acid, 

barium  salt  of  (Bayeac),  A.,  i,  474, 
/j-Methylethylbenzene-7n-8ulphonic 
acid,  barium  salt  of  (Bayeac),  A.,  i, 
474. 
/j-Methylethylbenzonitrile    (Defeen), 

A.,  i,  90. 
3-Methylethylene-\|/-thiocarbamide.    See 

Propylene-i//-thiocarbamide. 
#i-Methylethylene-4'-t biourea,    hydro- 
bromide  of  (Dixon),  T.,  2H. 
Methyletbylethylene.     See  Amylene. 
Methylethylliydantoin  {ethyllactylcarh- 

amide)  (Duvilliee),  A.,  i,  89. 
1:4:  2-Methjlethylplienol    {^-ethyl-o- 

cresol)  (Bayeac),  A  ,  i,  474. 
1:4:  3-Methyletbylphenol  {^-ethyl-m- 
cresol)  (Bayrac),  A.,  i,  474. 

TOL.  LXX.    ii. 


2  :  5-Methylethylpiperidine.    See  Copel- 

lidine. 
l-Methylethyl-4-wopropylbenzene 

{ethylcymene) ,     preparation     of 

(Bouveault),  a.,  i,  616. 
Methyl-a-ethylpropylmi-thane.      See 

Heptane. 

2  :  5-Methylethylpyridine.      See  Col- 
lidine. 

3  :  2-Methyletl)ylpyridine   from    mero- 
quineninc  (Koenigs),  A.,  i,  63. 

3'-Methyl-2'-ethvlqninoline    (Niemen- 

TOWSKi   and  Oezechowski),   A.,  i, 

188. 
3'-Methyl-2  -ethylquinoline-1-carb- 

oxylic    acid     (Niementowski    and 

Oezi'CUOWski),  a.,  i,  187. 
Methylethylsuccinic    acid    (Michael), 

A.,  1,  597. 
Methylethylsuccinic   acid,    asymmetric, 

and  its  ^-tolil  (Auwees  and  Schlos- 

see),  a.,  i,  640. 
Methyleugenol,  synthesis  of  (Meldola, 

WooLCOTT,  and  We  ay),  T.,  1321. 
S-Methylfurfuraldebyde  (Fischee  and 
Herborn),  a.,  i,  5S8. 

oxide  (Kieemayer),  A  ,  i,  144. 

aldoxime  of    (Kiermayee),  A.,  i, 

145. 
anilide  of  (Kieemayee),  A.,  i,  144. 
phenylhydrazone  o?  (Kieemateb), 
A.,  i,  141-. 
Metliylfurfurandicarboxylic    acid, 

ethylic    salt   of    (Ruhemann    and 

Wolff),  T.,  1388;  P.,  1896,  166. 
o-Methylglutaranil,    bimolecular 

(Auwees    and    Titheeley),    A.,  i, 

612. 
a-Methylglntai-anilio     ac'ds     (Auwees 

and  Titheeley),  A.,  i,  642. 
a-Methylglutaric  acid  and  its  anhydride 

(Auwees    and    Titherley),   A.,   i, 

642. 
a-Methylglutaro-i9-naphthil,   bimole- 
cular (Auwees  and  Titjieeley),  A., 

i,  642. 
o-Methylglutaro-iS-naphthilic    acid 

(Auwees    and    Titheeley),    A.,  i, 

643. 
a-Methylglutaro-p-tolil,    bimolecular 

(Auwees    and    Titheeley),    A.,   i, 

642. 
o-Methylglutaro-^J-tolilic      acids 

(Auwees    and    Titheeley),   A ,   i, 

642. 
Methylglyoxime     (TTantzscji     and 

Wild),    A.,    i,    285;     (Scholl  and 

Matthaiopoulos),  a.,  i,  520. 
Methylgranatoline,  oxidation  of    (ClA- 

MiciAN  and  Silbee),  A.,  i,  397. 
Methyl -t-;-heptadieue,  1  :  3-.     See 

Octinenes 

65 
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Metliylheptenone,    natural,    source    of 
(Baebier  and  Bouveault),  A.,  i, 
65. 
and  its  semicarbazone  (Baebier  and 

Bouveault),  A.,  i,  638. 
behaviour   of,    towards  ethylic  iodo- 
acetate  (Baebiee  and  Bouveault), 
A.,  i,  445. 
«-Methylliexalivdrocincliomeronic    acid 

(KoENios  and  Wolff),  A.,  i,  699. 
Methyl<??/c/oliexane    {hexahydrotoUiene) 
(Zelinsky  and  Gteneeosoff),  A., 
i,  351. 
w-iodo-  (Wallach),  A.,  i,  310. 
<rt5-;>-Metliylc_ye/ohexanecarboxylic    acid 
(cia-hexahi/dro-'p-ioluic     acid),     exo- 
amino-,  and  its  salts  (Einhoen),  A., 
i.  551. 
1  :  2-Methylcyt'7ohexanol    (Zelinsky 

and  Generosoff),  A.,  i,  350. 
1  :  3-Methylc^c;ohexanol     (Wallach), 

A.,  i,  310. 
1  :  2-MethylcycZohexanone    (Zelinsky 

and  Generosoff),  A.,  i,  350. 
1  :  3-Methylc7/rZohexunone     from     iso- 
pulegone  (Tiemann  and  Schmidt), 
A.,  i,  383. 
from  pulegone  and  formic  acid,  semi- 
carbazone and  oxime  (Wallach), 
A.,  i,  309. 
oxidation  of  (Wallach),  A.,  i,  310. 
rftisonitroso-,      diacetate      (von 

Baeyer),  a.,  i,  445. 
^rtisonitroso-,    anhydride,    and    its 
acetate  (von  Baeyer),  A.,  i,  445. 
Methylc^e/ohexene    {tetrahydrotoluene) 
from  w-iodohexaliydrotoluene  (Wal- 
lach), A.,  i,  310. 
1  :  3-Methylcyc/ohexenol  and  its  acetyl 
derivative,    urethane,     and    chloride 
(Knoevenagel),  a.,  i,  287. 
1  :  3-Methylhexylc«/cZohexadiene  (1  :  3- 
methylhexyldlhydrohenzene) 
(Knoevenagel),  A.,  i,  289. 
6-chlo.ro-  (GuNDLiCH  and  Knoeve- 
nagel), A.,  i,  213. 
1  :  3-Methylhexylcj/6'Zt»hexenol-5     and 
its    acetyl    derivative,    methyl   ether 
(Knoevenagel),  A.,  i,  287. 
3  :  5-Methylhexyl-A2-c//cZohexenone  :  its 
oxime,     benzoyl,     and     phenylhydr- 
azone  (Knoevenagel),  A.,  i,  211. 
3  :  5-Methylhexyl-A2-c^cZohexenone-4- 
carboxylic   acid,  ethylic  salt  of  :   its 
oxime    and    benzoyl    derivatives 
(Knoevenagel),  A.,  i,  211. 
3  :  5-Methylhexyl-A2-<7t/c'Zohexenone-6- 
carboxylic  acid,  ethylic  salt  of,  and 
its  phenylhydrazone  (Knoevenagel), 
A.,  i,  211. 
3  :  5-Methylhexyl-A2-cycZohexenone-4- 
6-dicarboxylic  acid,   ethylic  salt  of : 


its    oxime    and    benzoyl   derivatives 
(Knoevenagel),  A.,  i,*211. 
Methylhexylmethane.     See  Octane. 
3  :  5-Methylhexylphenol    (Knoeve- 
NAGEL),  A.,  i,  212. 
^Hbromo-    (Knoevenagel),     A.,    i, 
212. 
2?-Methylhomoatropine  (Merck),  A.,  i, 

65. 
Methylliydrastamide,   physiological   ac- 
tion of  (Falk),  a.,  ii,  201. 
Methylhydrastimide,   physiological   ac- 
tion of  (Falk),  A.,  ii,  201. 
Methylhydrazine  (Thiele  and  Meyer), 

A.,  i,  407. 
o-Methylhydrazobenzene        (Jacobson 

and  Lischke),  A.,  i,  96. 
w-Methylhydrazobenzene      (Jacobson 

and  Nanninga),  A.,  i,  97. 
Methylliydrocotoin,  crystallography  of 

(Negei),  a.,  i,  655. 
;8-Methylhydroxylamine    hydrochloride 

(Luxmoore),  T.,  183. 
Methylic  alcohol,   production  of,  from 
various  woods   (Barillot),  A.,  i, 
403. 
purification  of  (Schall),  A.,  ii,  463. 
action  of  light  on  (Richardson  and 
Fortey),    T.,     1351  ;     P.,    1896, 
164. 
electrolytic  conductivity  of  salts  and 
acids  dissolved  in  (Carrara),  A., 
ii,  511. 
heat  of  evaporation  of  (Beckmann, 
FucHS,  and  Oernhardt),   A.,  ii, 
237. 
boiling  point  of  solutions  of  salts  in 

(Woelfer),  a.,  ii,  237. 
products  of  the  limited  combustion  of 

(Brocket),  A.,  i,  277. 
action   of,    on    aconitine    (I)unstan, 
Tickle,  and  Jackson),  P.,  1896, 
159. 
influence  of,  in  the  nutrition  of  plants 
(Kinoshita),  a.,  ii,  54. 
Methylic  a)3-dibromallylic  ether   (Les- 

PiEu),  A.,  i,  332. 
Methylic     iodide,     preparation     of 
(Orloff),  a.,  i,  635. 
heat  of  evaporation  of  (Beckmann, 
FucHS,  and  Bernhardt),  A.,  ii, 
237. 
action  of  hydro xylamine    on   (DuN- 
btan  and  Goulding),  T.,  839  ;  P., 
1896,  72. 
Methylic    methylacetylenic    ether   and 
its  bromo- derivative  (Lespien),  A.,  i, 
332. 
Methylic  nitrate,  preparation  of  (Delk- 

pinb),  a.,  i,  586, 
Methylic     nitrosoferrocyanide      (HOF- 
mann),  a.,  i,  269. 
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Methylic     a)8)8-tribromopropjlic     etlier 

(Lespieu),  a.,  i,  332. 
Methylic     )8)87-tribromopropylic    ether 

(Lespieu),  a.,  i,  332. 
/i-Methylimidazoline,  adion  of  phenyl- 
thiocarbimide  on  (Dixon),  T.,  3i  ; 
P.,  1895,  217. 
action     of     o-tolylthiocarbimide    on 
(Dixon),  T.,  35  ;  P.,  1895,  217. 
,u-Methylimidazolylphenylthiourea 
(Dixon),  T.,  34;  P.,  1895,  217. 
action   of    alkahne   lead   tartrate   on 
(Dixon),  T.,  35  ;  P.,  1895,  217. 
/A-Methylimidazolyl-o-tolylthiourea 
(Dixon),  T.,  35  ;  P.,  1895,  217. 
)8-Methyliminophenylpropionic     acid, 
ethylic   salt   (GtOldschmidt),   A.,  i, 
231. 
3-Methylindazole  ;  its  nitrosamine  and 
picrate  (GtAbeiel  and  Stelznee), 
A.,  i,  320. 
1-amino-,  and  its  dibenzoyl  derivative 
(Gabeiel  and   Stelznee),   A.,   i, 
320. 
4  :  1-chloramino-,  and  its  acetyl  deri- 
vative (GtAbeiel  and  Stelznee), 
A.,  i,  320, 
1-nitro-    (Gabeiel  and    Stelznee), 
A.,  i,  320. 
3-Methylindophenazine  and  its  I'-aeetyl 
I       derivative   (Schunck    and    Maech- 
^       lewski),  a.,  i,  236. 

Methylitaconic   acid   (Spenzee),  A.,  i, 
128. 
barium  salt  (Fittig),  A.,  i,  599. 
1-Methylketoliexamethylene.       See     1- 

Methylcvctohexenone. 
Methylketole.     See    Methyl    hydroxy- 

ethyl  ketone. 
5-Methylketoi*ooxazolone-4-pbenyl- 

hydrazone  (Schiff),  A.,  i,  83. 
)8-Methylketopentamethylene.    See  Me- 

thylct/cZopentanone. 
iS-Methyl-iS-lactylcarbamide      and     its 
acetyl     derivative    (Weidel     and 
Koithnee),  a.,  i,  470. 
action  of  hydrochloric  acid  on  (Wei- 
del and  Eoithnee),  A.,  i,  470. 
Methyllevulinic  acid,  ethylic  salt,  and 
potassium  cyanide,  action  of  sulph- 
uric acid  on  (Montemaetini),  A.,  i, 
667. 
Methylluteolin,   preparation   of    (Pee- 

kin),  T.,  211  ;  P.,  1896,  37. 
Methylmalonic  acid  {iso-succinic  acid), 
ethereal  salts^  action  of  sodium 
ethoxide  and  ethylene  dibromide 
on  (Bentley,  Hawoeth,  and 
Peekin),  T.,  162. 
ethylic  salt,  rate  of  formation  of 
(Bischoff),  a.,  i,  85. 


Methylmalonic   acid,  ethylic   salt,  rate 
of  hydrolysis  of  (Hjelt),  A.,  i, 
598. 
action    of    ethylenic    bromide    on 
(Bischoff),  A.,  i,  129. 
sodio-,  ethylic  salt,  action    of  allylic 
salts   of  7-chlorobutyric    acid 
on    (Montemaetini),    A.,   i, 
667. 
action  of  bromo-  or  chloroethyl 
phenyl    ether    on    (Bentley, 
Hawoeth,  and  Peekin),  T., 
171;   P.,  1896,  36. 
action  of  ethylic  a-bromopropion- 
ate,  o-bromobutyrate,  o-brom- 
isobutyrate,     and     a-hvoraiso- 
valei'ate  on  (Bischoff),  A.,  i, 
467. 
action  of   methylic   and   ethylic 
chloromalonate     and     bromo- 
malonate  on  (Bischoff),  A.,  i, 
527. 
action  of  ethylic  i3-iodopropion- 
ate   on  (Aijwebs   and   Tith- 
erley),  a.,  i,  642. 
behaviour  of,  towards  ethylic  a- 
bromwovalerate    (Bentley, 
Peekin,    and    Thoepe),    T., 
284;  P.,  1896,  65. 
action  of  wopropjlic  bromide  on 

(Peekin),  T.,  1477. 
action  of  trimethylene  bromide 
on  (Bischoff),  A.,  i,  130. 
Methylmalonicanhydride,bromo-,  action 
of  aniline  on    (Auwees,   Sciiiffee, 
and  Singhof),  A.,  i,  644. 
Methylmesaconic  acid.     See  Dimethyl- 

f  umaric  acid. 
1  :  4-Methylmethoethyl-5-c^c?ohexanol, 

4-amino..     See  Menthol,  amino-. 
1  :  4-Methylmethoethyl-5-ryc/ohexan- 
one,    4-amino-.     See    Menthone, 
amino-. 
Methylmorphimethine      methohydrox- 
ide,  decomposition  of    (Vongehich- 
ten),  a.,  i,  264. 
Methylnarcotamide,  physiological  action 

of  (Falk),  A.,  ii,  201. 
Methylnarcotimide,  physiological  action. 

of  (Falk),  A.,  ii,  201. 
Methylnitramine,  reduction  of  (Thiele 
and  Meyee),  A.,  i,  407. 
action  of  fused  potash  on  (van  Eep), 

A.,  i,  276. 
action  of  ;3-naphthol  and  aluminium 
on   (Thiele   and  Meyee),   A.,  i, 
407. 
Methylnitrazimidobenzene,  from  nitraz- 
imidobenzene,  identity  of,  with  deriv- 
ative    from     nitraminomethylaniline 
(ZiNCKE  and  Helmeet),  A.,  i,  301, 

65—2 
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MethyJnort'.sonarcotine,  preparation  and 
properties    of,    and    salts     (Liebee- 
mann),  a.,  i,  711. 
Methylnoropiananilidic  acid  and  its  so- 
dium salt  (Liebermann),  A.,  i,  683. 
Methylnoi'opianic  acid  (Liebeemann), 
A.,  i,  682. 
action  of,  on  hydrocotarnine  (Liebee- 

mann),  a.,  1,  711. 
'  tetrahydroquinoline      derivative     of> 
and  its  sodium  salt  (Liebeemann) 
.      A.,  i,  683. 
Methylnoropian-o-naphthalidic     acid 

(Liebeemann),  a.,  i,  683. 
Methy]noropian-)8-naphtbalidic  acid  and 
its  sodium  salt  (Liebeemann),  A:,  i, 
682. 
Methylnoropian-^-toluidic     acid    (Lie- 

behmann),  a.,  i,  683. 
Methyloctylnitramine     (  Feanchimont 

ana  van  Eep),  A.,  i,  :i98. 
5-Methyh'.yotizolone,   oxime   of   (Jotit- 
schitsch),  a.,  i,  83. 
4-nitro-  (Joyitschitsch),  A.,  i,  82. 
4-oximido-  (Joyitschitsch),  A.,i,81, 
p,-Methyl-)8-oxythiazole-a-carl)oxylic 
acid,  the  ureide,  ammonium,  sodium, 
barium,  and  silver  salts  of  (Weidel 
and  NiEMiLOWSKi),  A.,  i,  106. 
Methylparaconie  acid,  products  of  dis- 
tillation of  (Spetee),  a.,  i,  128. 
Methvlpellotine,  preparation  of  (Heff- 

tee),  a.,  i,  267. 
^- Metliylryc/opentanone  {^-methylketo- 
penfamethylene),     condensation     of, 
with     benzaldehyde      and      acetone 
(Wallach),  a.,  i,  573. 
3-Methyl«/r/opentane-l-carboxylic  acid 
{^■methylpentamethylene-\-carboxyl- 
ic   acid)  :  its  calcium  and  silver  salt 
(Eulee),  a.,  i,  145. 
3-Methylf'?/cZopentane-l  :  1-dicarboxylic 
acid  \Z-tnethyl]yentamethylene-\  :  \-di- 
carhoxylic  acid)  (Eulee),  A.,  i,  145. 
//-Methylpenthiazoline,  7-bromo-,    and 
its  picrate  (Dixon),  T.,  853;  P., 
1896,  100. 
action  of  silver  nitrate  on  (Dixon), 

T.,  853. 
liydrobromide  (Dixon),   T.,   852; 
P.,  1896,  100. 
action    of     caustic     potash     on 
(Dixon),  T.,  853  ;  P.,    1896, 
100. 
action     of     silver     chloride    on 
(Dixon),  T.,  853. 
hydrochloride  (Dixon),  T.,  853. 
4-Metliylpenthiazoline     2-etho8ulpliide 
(Luchmann),  a.,  i,  545. 
2-hydro8ulphide  and  its  salts  (Luch- 
mann), A,,  i,  545. 
«i-Mctbylphcnanthridinc :      its     hydro- 


chloride, mercurochloride,  picrate, 
methiodide,  platinochloride,  auro- 
chloride,  and  dichromate  (PiCTET 
and  Heebeet),  A.,  i,  52,  483. 

Methylphenofluorindine  and  its  dihydro- 
chioride  (Kehemann  and  Bijbgin), 
A.,  i,  513. 

a-Methylphthalic  acid  (1:3:  A:-methyl- 
henzenedicarhoxylic  acid),  from  di- 
methylnaphthalene  (Collie  and 
Willsmoee),  T..  2>^9;  P.,  1896,  47. 

1:2:  4-Methyk'.9ophtlialic  acid  and  its 
niethylic  salt  (BENTLEYand  Perkin), 
P.,  1896,  79. 

;3-Metliylpico]inic  acid  and  its  hydro- 
chloride and  platinochloride  (Zincke 
and  Winzheimer),  A.,  i,  500. 

a-Methy]pimelic  acid  and  its  ethylic  salt 

,  (Zelinsky  and  Geneeosoff),  A.,  i, 
350. 

n-Methylpipecolinic  acid,  ethylic  salt : 
its  methiodide,  auroehloride  of  the 
methiodide  (VVillstatteh),  A.,  i, 
319. 

Methylpiperidinecarboxyaeetic  acid  and 
grnnatic  acid,  identity  of  (ClAMlClAN 
and  Silber).  A.,  i,  397. 

Methylt«opropylacetic  acid.  SeeHexoic 
acids  :  Trimethylpropionic  acid. 

00,-Methylwopropyladipic  acid  (Bent- 
ley,  Maworth,  and  Perkin),  T., 
161. 

Methylpropylamine     and     its     salts 
(Stoermee  and  von  Lepel),  A.,  i, 
663. 
methylpropyldithiocarbamate(STOER- 

MEE  and  VON  Lepel),  A.,  i,  662. 
nitroso-  (Stoermer  and  von  Lepel), 
A.,  i,  662. 

Methyl propylaminoacetone  (Stoermer 
and  Pogge),  A.,  i,  408. 

Methylpropylaniline,  nitroso-,  hydro- 
chloride   of,    action    of     soda    on 
(Stoermer  and  von  Lepel),  A.,   i, 
663. 

Methylpropylbenzaldehyde      (Bou- 
veault),  a.,  i,  649. 
hydrazone  (Bouveault),  A.,  i,  649. 

Methylpropylbenzenes.     See  Cymenes. 

Methyh'sopropylbenzenes.     See 
Cymenes. 

^-Methyh'^opropylbenzoylpropionic 
acid  (Munii),  A.,  i,  232. 

Mctliyh'.yopropylcyc^obutanedicarb- 

oxylic  acid  (Bentley,  Haworth, 
and  Perkin),  T.,  161. 
ethylic  salt,  T.,  162. 

Methylwopropylbutanetricarboxylic 
acid,    ethylic    salt    (Bentley,   Ha- 
worth, and  Perkin),  T.,  162. 

Methylpropylcarbamide  (Stoermer  and 
von  Lepel),  A.,  i,  663. 
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Methylpropjldinitromethane.     See 

Pentane,  ^^-dinitro-. 
MethyKsopropyldinitrometliane.     See 

i5o-Pentane,  )3;8-dinitro-. 
Methyh-sopropylethanetricarboxylic 
acid,     etliylic     salt,     hydrolysis     of 
(Bentley,   Peukin,   aud   Thoepe), 
T.,  274;  P.,  1896,64. 
1  :  3-Methylisopropyk'i/6-?ohexadiene 
(Knoevenagel),  a.,  i,  288. 
5-chloro-   (G-uNDLiciL  aud  Knoeve- 
nagel), A.,  i,  212. 
1  :  4-Methyk'6ropropylr?/cZohexadiene 
{dihydrocymene),     cbloro-     (Jungek 
and  Xlages),  A.,  i,  245. 
1  :  4-Methylpropylej/c^ohexane     {Jiexa- 
hydrocymene) ,    dichloro-,  from  men- 
thoue   (JuNGEii  and  Klages),  A.,  i, 
244. 
l-Methyl-3-i5opropyleycZohexanoiie, 
action   of   phosphorus   pentachloride 
on    (GuNDLiCHand  Knoevenagel), 
A.,  i,  212. 
1  :  4-Methylpropylc?/cZohexene      {tetra- 
hydrocymene),  chloro-    (Junger  and 
Klages),  A.,  i,  245. 
1  :  3-Methylt*oprop)'lfj/cZohexenol-5 
and  its  acetyl  derivative,  methyl  ether 
chloride     and     bromide     (Knoeve- 
nagel), A.,  i,  287. 
3  :  5-MetliyKsopropyl-^2-^^^^ol^^^6none 
(^methylisoprojjyiketotetrahydro- 
henzene)  (Knoevenagel),  A.,  i,  210. 
3  :  5-Metliyl/5opropyif;</c-Z(4iexenone-4- 
carboxylic     acid,     ethylic     salt    of 
(Knoevenagel),  A.,  i,  120. 
3  :  5-Methyl-5-i«opropyl-A2-t'?/eZo- 
hexenone-6-carboxylic   acid 
(Knoevenagel),  A.,  i,  210. 
ethvlic  salt  of  (Knoevenagel),  A.,  i, 
120. 
c/5-Methyh'*bpropylsuccinic  acid,  silver 
salt,  anil  and  anilic  acid  of  (Bent- 
ley,    PEhKiN,    and    TuoKPii),    T., 
279,  282  ;   f .,  1896,  04. 
^ram-AIetliylw-opropylsuccinic      acid 
and  its   silver  salt,  anil  and  anilic 
acid      (Bentley,      Peekin,     and 
Thoepe),  T.,  :i78,  283  ;  P.,  1696, 
65. 
Methylwopropylsuccinic  anhydride,  cis- 
anU   trans-  torn)S  of  (Bentley,  Peu- 
KiN,    and     Thoepk),    T.,    278 ;     P., 
1896,  65. 
Metliyi/.sopropyltetramethyleneQicarb- 
oxylic    acid.      See    MethyliA-opropyl- 
f^f/obutanedicarboxyhc  acid. 
Methylprotocotoin,  crystallography    of 

(Negei),  a.,  i,  655. 
Methylpuriu,    ^-tric\\\oro-    (Fischek), 

A.,  i,  13. 
Methylpurpuroxanthin  from  «i-dihydr- 


oxybenzoic   and    o-toluic    acids,    di- 

acetyl    derivative  of    (Schtnck  and 

Maechlewski),   T.,  70;   p.,   1895, 

202. 
Methylpurpuroxanthins      from     on-fM- 

hydroxybenzoic   and    *«-toluic    acids 

(ScHUNCK  and  Maechlewski),  T., 

69  ;  P.,  1895,  202. 
3-Methylpyrazolonewobutjrie      acid 

(Thiele  and  Heuser),  A.,  i,  341. 
3-Methjlpyrazolonepropionic  acid 

(Tratjbe   and    Lokginescu),  A.,   i, 

310. 
3-Methylpyridine-2-carboxylic  acid.  830 

/3-Methylpicolinic  acid. 
Methylpyrrolidine,  relation  of,  to  cusk- 

hygrine    (Liebeemann    and   Cybtjl- 

SKi),  A.,  i,  710. 
I'-Methylquinoline,     4-niLro-      (Clai'S 

and  Setzee),  A.,  i,  498. 
2'-Methylquinoline     {quinaUline)    from 
condensation  proauct  of  1  :  3  :  4- 
xylidine  and  acetaldehyde  (Millee 
and  Plochl),  A.,  i,  535. 

condensation  of,  with  phthaldehy die- 
acid  (Nencki),  a.,  i,  256. 
2' :  4'-Methylqainolinecarboxylic      acid 

{aniluvitonic  acid)  (Simon),  A.,  i,  86. 
Methylsalicylaldehyde.  See  o-Methoxy- 

benzaldehyde. 
Methylsalicylanilide.      See    o-Methoxy- 

benzanilide. 
Metliylsalicylic   acid.     See   o-Mcthoxy-- 

benzoic  acid. 
Methylsalicylic    alcohol.      See    o-Meth- 

oxybenzylic  alcohol. 
Methylsaligenylcamphor       (Minguin),. 

A.,  i,  694. 
(Z-Methylsantonous  acid  and  its  ethylic- 

salt  (Andeeocci),  A.,  i,  183. 
Z-Methylsantonous    acid    (Andeeocci),. 

A.,  i,  1S4.. 
Methyhantonous  acid,  racemic,  and  its- 

methylic     and     ethylic     salts    (An- 

DEBOCCi),  A.,  i,  184. 
Methylscopoline   (Luboldt),  A.,  i,  515. 
MetliylscopolinemethyJanuuouium 

iodide  aud  its  salts  (Luboldt),  A.,  i, 

515. 
Methylsuccinimide.       See     Pyrotartar- 

imide. 
jo-Methylsulphonefluoresceiu  :  its  tetra- 

chloro-     and     dibromo-     derivatives 

(Jones),  A.,  i,  50. 
Methyltaurocarbamic     acid,     ;3-chloro- 

bromo-  (Gadamer),  A.,  i,  415. 
Methylterephtlialic  acid,  methylic  salt 

of  (Bentley  and  Peekin),  P.,  1896. 

79. 
)8-Methyltetramethy]ene  dibromide, 

condensation  of,   with    ethylic  sodio- 

malonate  (Eulee),  A.,  i,  145. 
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i8-Meilijltetramethylenediamine  and  its 

dihjdrochloride  "(Eflee),  A.,  i,  145. 
j8-MetliTltetrainethyleneglycol(EuLEE), 

A.,  i,*145. 
<:?-Methyltetronic  acid.     See  Tetric  acid. 
Methyltetrose  (Fischer),  A.,  i,  526. 
acetauiide  compound  of    (Fischee), 

A.,  i,  526. 
action  of  nitric  acid  on  (Fischee), 
A.,  i,  525,  526. 
/*-Metlijlt,hiazole,      )8-amino-,      hydro- 
chloride  of    (Weidel    and    Niemi- 
towicz),  A.,  i,  106. 
>i-Met]iylthiazole-a-carboxylamide,       ft- 
amino-  (Weidel  and  Niemilowicz), 
A.,  i,  106. 
ji-Metliylthiazole-o-carboxylic   acid,    ;8- 
amino-  (Weidel  and  Niemilowicz), 
A.,  i,  106. 
Methylthiazolecarboxylic  acid,  /«-amino-, 
ethylic  salt  (Conead  and  Schmidt), 
A.,  i,  409. 
jyiethylthienyltriphenylmethane 

(Weisse),  a.,  i,  565. 
Methylthiocarbimide,  action   of    brom- 

etbylamine  on  (Dixon),  T.,  23. 
Methylthiouramil     (Fischee),    A.,    i, 
141. 
action   of  mineral  acids  on 

(Fischee),  A.,  i,  142. 
methjl  derivative   (Fischee),  A.,  i, 
142. 
j3-Methylthio-\|/-uric  acid  (Fischee),  A., 

i,  142. 
Methyl-j>-toluidine,    o-nitro-,     and    its 
acetyl   derivative    (Pinnow),    A.,   i, 
161. 
Methjltridecylacetylene.       See     under 

Hexadecylinene. 
Metliyltriethylammonium  chloride  and 
hydroxide,  action  of  heat  on  (Hor- 
MANN  Lectuee),  T.,  670. 
3Iethyl(  riethylphosphonium      chloride, 
chloro-    (HoFMANN  Lectuee),  T., 
680. 
hydroxide  (Hofmann  Lectuee),  T., 
680. 
preparation    of    (Hofmann    Lec- 
tuee), T.,  675. 
iodide,  discovery  of  (Hofmann  Lec- 
tuee), T.,  602. 
Methyltriphenodioxazine     (Kehemann 

and  Blrgin),  A.,  i,  707. 
t-Metbyltroj)inic   acid    and    its    meth- 
iodide  and  other  derivatives  (Will- 
statter),  a.,  i,  265. 
d-Methyltropinic   acid  :  its   methiodide 
and  other  derivatives   (Willstat- 
tee),  a.,  i,  265,  267. 
propylic  salt   (Willstattee),   A.,  i, 
267. 
w-Metbyltroponine :  its  salts  and  meth- 


iodide  (CiAMiciAN  and  Silbee),  A., 
i,  397. 
M-Methyltroponinoxime  (Ciamician  and 

Silbee),  A.,  i,  397. 
7-Methyluric  acid  (Fischee),  A.,  i,  14. 
Methyk'^ovaleric     acid.      See      Hexoic 

acid  :  Triniethylpropionic  acid, 
f/-/-Methylyanillin,a-trithio-  (Woenee), 
A.,  1,  226. 
/3-trithio-  (Woenee),  A.,  i,  226. 
Methylxanthine,  formation  and   action 
of,  in  the  body   (Albanese),  A.,  ii, 
319. 
Mever,  Lothar,  memorial  lecture  (Bed- 
son),  T.,  1403;  P.,  1896,  119. 
Mezcaline,  properties  of  (Hefftee),  A., 
i,  267. 
^  Mica.     See  Biotite,  Muscovite,  &c. 
Micas,  litliia,  constitution  of  (Claeke), 

A.,  ii,  37. 
Mica-syenite  from   Saxony    (Hender- 
son), A.,  ii,  533. 
Microbes,    aerobic,   effect    of    different 
organic  compounds  in  nutrition  of 
(Loew),  a.,  ii,  55. 
source  of  carbon  for  nitrifying  (God- 
lewski),  a.,  ii,  669. 
Microcline  (Fouqu^:),  A.,  ii,  533, 

from    Grreenland    (Ussing),    A.,   ii, 

372. 
from    Maryland    (Hillebrand),    A., 
ii,  40. 
Microcline-microperthite    from    Green- 
land (Ussing),  A.,  ii,  372. 
Microlite  from  Maine   (Foote),  A.,  ii, 

660. 
Micro-organisms,   fermentation   of  uric 

acid  by  (Gkrard),  A.,  ii,  668. 
Microscope,      polarising,      for      butter 

analysis  (Besana),  A.,  ii,  129. 
Mitosis,  chemistry  of  (Heine),  A.,  ii, 

489. 
Milk,     composition     of,     in     different 
animals  (Pizzi),  A.,  ii,  120. 
composition  of  fats  from,  in  different 

animals  (Solberg),  A.,  ii,  378. 
freezing  point  of,  as  a  test  of  purity 

(Wintee),  a.,  ii,  149. 
curdling  of  (Edmunds),  A.,  ii,  489. 
effect  of   borax   on  the   curdling   of 

(Allen),  A.,  ii,  489. 
action    of    sodium,    potassium,     am- 
monium, and  calcium  salts  on  the 
curdling  of  (Ringee),  A.,  ii,  49. 
action  of  pancreatic  juice  on  (Halli- 

bueton  and  Beodie),  A.,  ii,  662. 
sterilisation  of  (Cazeneuve),  A,  ii, 
120. 
Milk,  cows',  composition  of  (Rohm Ann), 

A.,  i,  515. 
Milk,  human,  analyses  of  (SoLDNEEand 
Cameeee),  a.,  ii,  378. 
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Milk,  condensed,  composition  of  (Peae- 
MAiN  and  Moor),  A.,  ii,  343. 

analysis  of  (Peaemain  andMooE), 
A.,  ii,  343. 
Milk,  pasteurised,  estimation  of  fat  in, 

by  ereamometers  (Cazeneuve  and 

Haddon),  a.,  ii,  130. 
Milk,  estimation  of  added  water  in,  by 

taking    the   freezing   point    (Ham- 

buegee),  a.,  ii,  550. 
estimation     of      albumin     in     (van 

Slyke),  a.,  ii,  132. 
estimation  of  boric  acid  in,  volumetri- 

cally  (Joegensen),  A.,  ii,  449. 
estimation  of  chlorides  in  (Deniges), 

A.,  ii,  386. 
estimation  of  fat  in  (Wellee;  Loxgi), 

A.,  ii,  228. 
estimation  of  lactose  in  (Raumee  and 

Spaeth),  A.,  ii,  394;  (Wiley  and 

Ewell),  a.,  ii,  628. 
Milk  production,  effects  on,  of  feeding 
with  whale  and  herring  meal  (Sebeb- 
lien),  a.,  ii,  197. 
Milk-serum,  specific  gravity  of  (Raujiir 

and  Spaeth),  A.,  ii,  394. 
Milk-sugar.     See  Lactose. 
Mineral  oil   {paraffin),  detection  of,  in 

olive    oil     (Caepentier),    A.,    ii, 

452. 
i^peiroleum),    American,    composition 

and  properties  of  (Wanklyn  and 

Coopee),  a.,  i,  1. 
Ohio    and   Canadian    sulphur,   com- 
position   and   properties    of    (Ma- 

beey),  a.,  i,  269,  270. 
Berea  grit,  analyses  of  (Mabeet  and 

Dunn),  A.,  1,^329. 
E.ussian,  composition  and  properties 

of  (VVA^KLYN  and  Coopbe),  A.,  i, 

1,  2. 
estimation  of  (Kisslikg),  A.,  ii,  452. 
separation,  &c.,  of  (Heneiques),  A., 

ii,  77. 
separation    of    light,    from    benzene 

(Heneiques),  A.,  ii,  77. 
detection  of  vegetable  or  animal  oil 

in  (Halphen),  A.,  ii,  399. 
analyses    of    (Englee    and     Jezio- 

EANSKl),  A.,  i,  1. 
estimation  of  rosin  oil  in  (Klimont), 

A.,  ii,  224. 
Mineral  water.     See  Water. 
Minerals,  classification  of,  according  to 

the    periodic    system    (Schulzk), 

A.,  ii,  566. 
crystalline  form  of  chemically  simple 

(Rinke),  a.,  ii,  29. 
**  dilute      coloration "      of      (Wein- 

schEiNk),  a.,  ii,  654. 
of  high  specific  gravity,  separation  of 

(Penfield),  a.,  ii,  216. 


Mineral?,  apparatus  for  separation    of 

(LASPEYREsand  Kaisee),  A.,  ii,  660. 
Minerals,     ores,     &c.,     from     Austria, 

analyses  of  (John  and  Eichleitke), 

A.,  ii,  252. 
Minervite    from  Dept.  Herault   (Cae- 

not),  A.,ii,  529. 
Modern  theories  of  chemistry,   the  L. 

Meyer     (Bedson),    T.,     1427;     P., 

1896,  119. 
Moldavite  from  Bohemia  (Hanamann), 

A.,  ii,  434. 
Molecular  volume.     See  Volume,  mole- 
cular. 
Molecular  weight  or  weights  of  optically 
active      and     inactive     isomerides 
(Tbaube),  a.,  i,  526. 

determination  of  (Beckmann,  Ftjchs, 
and  Gteenhaedt),  A.,  ii,  236. 

determination  of,  of  inorganic  com- 
pounds (Biltz),  a.,  ii,  412. 

ebuUioscopic  method  for  determina- 
tion of  (Beckmann  and  Schliebs), 
A.,  i,  124. 

determination  of,  by  the  diminution 
of  solubility  method  (Tolloczko), 
A.,  ii,  637. 

determination  of,  by  means  of  mole- 
cular solution  volumes  (Teaube), 
A.,  ii,  153,  411. 

of  hydrocarbons,  determination  of,  by 
means  of  molecular  volume 
(Teaube),  A.,  ii,  153. 

of  solid  potassium  dihydrogen arsenate 
(Fook),  A.,ii,  160. 

of  solid  potassium  perchlorate  (Fock), 
A.,  ii,  160. 

of  solid  potassium  permanganate 
(Fock),  A.,  ii,  160. 

of  solid  rubidium  permanganate 
(Fock),  A.,  ii,  160. 

of  solid  potassium  dihydrogen  phos- 
phate (Fock),  A.,  ii,  160. 

See  also  Density,  vapour  ;  Heat,  boil- 
ing   point,    elevation     of ;     Htat, 
freezing  point,  depression  of. 
Molybdenite   from  New    South  Wales 

(Livbbsidge),  a.,  ii,  658. 
Molybdenum,     preparation      of      pure 
(Vandenbeeohe),  a.,  ii,  427. 

preparation  of,  from  molybdenite 
(Guichard),  a.,  ii,  563. 

action  of  carbonic  anhydride  on 
(Vakdenbeeohe),  a.,  ii,  428. 

action  of  hydrogen  on  (Vandbn- 
beughe),  a.,  ii,  428. 

action  of  nitrbgen  on  (Vandbn- 
beeghe),  a.,  ii,  428. 

action  of  nitrogen,  carbonic  anhydride, 
carbonic  oxide,  hydrogen  sulphide, 
and  nitric  oxide  on  (Fer^e),  A.,  ii, 
476. 
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Molybdenum,  action  of  sulphurous  an- 
hydride on  (Ferke),  a.,  ii,  476. 
Molybdenum    alloys    with    aluminium 
(Moissan),  A.,ii,  602. 
■with  iron  (Benneville),  A.,  ii,  174. 
Molybdenum  amalgams  (EtB.tE),  A.,  ii, 

476. 
Molybdenum  dihydroxvcliloride,  mole- 
cular weight  of  (  VANDENBERaHE), 

A.,  ii,  27. 

oxyfluoride  (Piccini),  A.,  ii,  178. 

oxyfluorides,  compounds  of,  "with 
thallous  fluoride  (Maueo),  A.,  ii, 
248. 

potassium  oxyfluorides  (Marchetti), 
A.,  ii,  20. 

Molybdic   acid,    salts    of,    with    rare 
earths  (Hitchcock),  A.,  ii,  526. 
as  a  microchemical  reagent 
(Heine),  A.,  ii,  536. 

Bronzes  (Stavknhagen  and  Engels), 
A.,  ii,  28. 

lodomolybdic  acid  and  its  salts 
(Chretien),  A.,  ii,  651. 

Ammonium  phosphomolybdate,  com- 
position of  (Blaib  and  Whit- 
field),  A.jii,  503. 

Perthiomolybdic  acid  (Hopmann), 
A.,  ii,  476. 
Molybdenum  sulphides  and  oxides,  com- 
pounds of  ammonia  and  potas- 
sium cyanide  with  (vondebHeide 
and  Hofmann),  A.,  ii,  605. 

molybditariaric   acid,  sodium  salt  of 
(Hexderson  and  Bare),T.,  1455  j 
P.,  1896,  160. 
Monazite  from  North  Carolina 
(Thorpe),  A.,  ii,  34. 

gases  from  (Tilden),  A.,  ii,  655. 
Monazite  sands,  rare  earths  in 

(ScHiJTZENBERuER  and  Boudouaed), 

A.,  ii,  475. 
Monilia  Candida,  enzyme  from  (Fischer 

and  Lindner),  A  ,  i,  195. 
Monomolecular    reactions.        See     Re- 
actions. 
Monotropa    hypopitkys,    the    glucoside 

of,   and   the   ferment    which  hydi-o- 

lyses  it  (Bourqdelot),  A.,  ii,  540. 
Monticellite  from   Arkansas  (Penfield 

and  FoRBKs),  A.,  ii,  373. 
Morin,  the  colouring  matter  of  JlfacZwra 
tincioria,   properties    of    (Perkin 
and  Bablich),  T.,  792  ;  P.,  1896, 
106. 

constitution  of,  in  relation  to 
quercetin,  chrysin,  and  gentisein 
(Perkin  and  Bablich),  T.,  798  ; 
P.,  1896,  106. 

action  of  fused  alkali  on  (Perkin 
and  Bablich),  T.,  793 ;  P.,  1896, 
106. 


Morin   hydriodide,   analysis    of    (Per- 
kin), T.,  1442  ;  P.,  1896,  167. 
dimethyl      ether,     preparation     and 
properties   of   (Perkin   and  Bab- 
lich), T.,  798;  P.,  1896,  106. 
tetramethyl  ether,    preparation,   and 
acetyl  derivative  of  (Perkin  and 
Bablich),  T.,   796;    P.,   1896, 
106. 
dci^omposilion    of,    wit.li   alcoholic 
potash  (Perkin  and  Bablich), 
T.,  797;  P.,  1896,106. 
Morin,     ^e^rabromo-,     preparation     of, 
and  the  pentacetyl  derivative  of 
(Perkin     and    Bablich),    T., 
794  ;  P.,  1896,  106. 
non-formation  of   acid  compounds 
of  (Perkin),  T.,  1443 ;  P.,  1896, 
167. 
Morphine,     constitution      of    (Vonge- 
richten),  a.,  i,  264. 
and   morphine    hydrochloride,  water 
of  crystallisation  of  (Gohlich),  A., 
i,  191. 
effect  of,  on  the  germination  of   seeds 

(Mosso),  A.,  ii,  326. 
detection    of    (Bruylants),   A.,    ii, 
132;  (Kii'penberger),  a.,  ii,  681. 
detection  of,  by  diazo-solutions  (Hew- 
lett), A,,  i'i,  284. 
estimation  of,  in  opium   (Dott),  A., 

ii,  283  ;   (Keblkb),  A.,  ii,  403. 
titration   of,  by  iodine  (Kippenbee- 
ger),  a  ,  ii,  682. 
Moulds,   assimilation    of    nitrogen    by 

(PuRiEVi^iTSCii),  A  ,  ii,  571. 
Mucic   acid    from    phrenosin    (Thudi- 
CHUm),  a.,  i,  400. 
velocity     of     lactone     formation    of 

(Hjelt),  a.,  i,  597. 
action    of   formaldehyde   and  hydros- 
chloric  acid   on   (Henneberg  and 
ToLLENs),  A.,  i,  645. 
Mucilage     of     capsicum      seed      (von 

BiTTo),  A.,  ii,  209. 
Mucilages,  composition  of  some  (YosHi- 

mura),  a.,  ii,  60. 
Mucin  (Chittenden  and  Gies),  A.,  i, 

456. 
Mncor  mncedo,  cholesterol  from 

(Gr^:RARD),  A  ,  i,  21. 
Musa  paradisica,  constituents  of  sap  of 

(Hebert),  a.,  ii,  494. 
Muscale   buttons,    composition    of 

(Heffter),  a.,  i,  207. 
Muscovite    from    Bavaria    (Schwagek 
and  Gijmbel),  A.,  ii,  432. 
from    Servia    (StaNOJEvic),    A.,   ii, 

255. 
chrorciferous,   from  Ontario    (Hoff- 
mann), A.,  ii,  191. 
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Muscovite,    action    of    caustic  soda  ou 
(Feiedel),  a.,  ii,  482. 
See  also  Sericite ;  Damourite. 
Muscle,  mineral  constituents  of  (Katz), 
A.,  ii,  377. 
source   of  carbonic   anhydride   of 

(Kbugee),  a.,  ii,  487. 
actions   of    chemically   related    sub- 
stances on  (Blumenthal),  A.,  ii, 
377. 
function  of  glycogen  in  (Seegen),  A., 

ii,  487. 
proteids  of  (voN  Furth),  A.,  ii,  48. 
presence  of   urea  in   (Schondokff), 

A.,  ii,  318. 
estimation  of  glycogen   in    (KiSTiA- 
koeesky),  a.,  ii,  80. 
Muscular  energy,  sugar  as  a  source  of 
(Stokvis,  Mosso,  and  Harley),  A., 
ii,  44. 
Muscular  work,    sources   of  energy  of 
(Schenck),  a.,  ii,  48. 
influence  of,  on  proteid  metabolism 

(Krummacher),  a.,  ii,  377. 
excretion   of   creatinine   during 
(Ackermann),  a.,  ii,  121. 
Mustard,  action  of,  on  digestion  (Gott- 
lieb), A.,  ii,  42. 
Mustard.     See  also  Agricultural  chem- 
istry (Appendix). 
Mustard  oil,  estimation  of  (Foerster), 

A.,  ii,  452. 
Mustard   oils.     See   under  the   respec- 
tive thiocarbimides. 
Musts,  fermentation  of  (Rietsch  and 

Heiselin),  a.,  ii,  53. 
Mylitta  lapidescens,  analysis  of  (Wi^'- 

terstein),  a.,  ii,  63. 
Myogen.     See  Myosinogen. 
Myoproteid    in   fishes'    muscle    (vcn 

Furth),  A.,  ii,  48. 
Myosin,  formation  of,  in  muscle  plasma 

(von  Furth),  A.,  ii,  48. 
Myosinogen    of    muscle    plasma    (von 

Furth),  A.,  ii,  48. 
j?ara-Myosinogen  (voN  Furth),  A.,  ii, 

49. 
Myrica  nagi,  yellow  colouring  matter  of 
(Perkin  and  Hummel),  T.,  1287  ; 
P.,  1896,  145. 
dyeing  properties  of,  and  tannin   in 
(Perkin  and  Hummel),  T.,  1294  j 
P.,  1896,  145. 
Myricetin,  the  yellow  colouring  matter 
of  Myrica  naqi  (Perkin  and  Hum- 
mel), T.,  1287  ;  P.,  1896, 145. 
identity  of   the  colouring   matter  of 
sumach  with  (Perkin  and  Allen), 
T.,  1302;  P.,  1896,  157. 
preparation,  and  chemical  and  dyeing 
properties  of  (Perkin  and  Hum- 
mel), T.,  1287;  P.,  1896,  145. 


Myricetin,  constitution  of,  and  its  rela- 
tion   to    quercetin     (Perkin    and 
Hummel),  T.,  1293;  P.,  1896, 145. 
action    of  fused  alkalis  on  (Perkin 
and  Hummel),  T,,  1292  ;  P.,  1896, 
145. 
acetyl  and  benzoyl  derivative  of  (Per- 
kin and  Hummel),  T.,  1291;  P., 
1896,  145. 
Myricetin,  ^e^rabrorao-,  preparation  and 
properties  of  (Perkin  and  Hummel), 
T.,  1293;  P.,  1896, 145. 
Myristic   acid   from  wool   fat    (Dabm- 
staedter  and  Lifschutz),  A.,  i, 
346. 
behaviour    of    alkali    salts   of,   witk 
water  (Keafft  and  Wiglow),  A., 
i,  80. 
My  rosin,    solubility    of,    in   alcohol 

(Dastre),  A.,  i,  398. 
Myxoedema,  action    of   thyroiodin   in, 
(Roos),  A.,  ii,  488. 


N. 


JSTantokite  from   Broken    Hill,  N.S.W, 

(Liversidge),  a.,  ii,  31. 
Naphthafluorescein  (Friedlander  and 

KiJDT),  A.,  i,  569. 
Naphthalene,   discovery  of   (Hofmank 
Lecture),  T.,  597. 

fluorescence  of  gaseous  (Wiedemann 
and  Schmidt),  A.,  ii,  86. 

magnetic  rotatory  power,  &c.,  of 
(Perkin),  T.,  1064,  1088,  1089, 
1195,  1242. 

heatof  solution  of,  in  methylic,  ethylic, 
and  propylic  alcohols,  chloroform, 
and  toluene  (Speyers),  A.,  ii,  411. 

cryoscopic  behaviour  of  phenols  dis- 
solved in  (AuwERS),  A.,  ii,  156. 

freezing  points  of  solutions  of  deriva- 
tives of  phenol  in  (Auwers  and 
Innes),  a.,  ii,  293. 

influence  of  pressure  on  the  freezing 
point    of    a    benzene    solution   of 
(Colson),  a.,  ii,  157. 
Naphthalene,  bromo-/8-iodo-  (m.  p.  55°^ 
(HiRTz),  A.,  i,  532. 

1  :  2-bromiodo-  (Hirtz),  A.,  i,  532. 

1  :  4-bromiodo-  (Hirtz),  A.,  i,  532. 

1  :  2-<//chloro-,     from      2  :  1-chloro- 
naphthalenesulphonamide    (Arm- 
gTRONG  and   Wynne),    P.,   1895, 
238. 

1  :  3-c?ichloro-    (Armstrong   and 
Wynne),  P.,  1895,  240. 

1  :  2'-rf/chioro-   (Armstrong   and 
Wynne),  P.,  1895,  241. 

1:3:  4'-<Wchloro-  (ARMSTRONG  and 
Wynne),  P.,  1895,  241. 
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Naphthalene,  1:2:1:  ^'-fetrachloro-, 
preparation  of    (Beuyx   and   tan 
Leent),  a.,  i,  605. 
^ew^achloro-,  preparation  of  (BRUXiSr 

and  VAN  Leent),  A.,  i,  605. 
1  :  4'-f?teyano-  (MoEo),  A.,  i,  567. 
;8-iodoxy-,  preparation  of  (Willqe- 

eodt),  a.,  i,  533. 
«-nitro.,  magnetic  rotatory  power,  &c., 
of  (Peekin),  T.,  1096,  1181, 1239. 
dinitro-,   reduction   of    (Hop m ANN 

Lectuee),  T.,  647. 
1  :  4'-rfinitro-  (G-assmann),  A.,  i,  566. 
1  :  l'-c?znitro-    (Gassmann),   A.,  i, 

486,  566. 
^e^ranitro-deriTatires     of,    action     of 
hydrocliloric  acid  on  (Bruyn  and 
VAN  Leent),  A.,  i,  604,  605. 
1:2:  3-Naphthaleneazohydroxy- 

naphthoic  acid  (Mohlau  and  Krie- 
bel),  a.,  i,  242. 
1 :  4'.Naphthalenedicarboxylic  acid,  am- 
monium, calcium,  silver,  methylic, 
ethylic,  phenylic  salts  and  chloride 
(MoRo),  A.,  i,  567. 
dinitro-,.  ammonium,    calcium,    me- 
thylic, ethylic  salts  (Moso),  A.,  i, 
568. 
^rtnitro-,  barium,  ethylic  salts  (MoHo), 
A.,  i,  568. 
1  :  2'-Naphthalenedi8ulphonic   acid, 
chloride  (Aemsteono-  and  Wynne), 
P.,  1895,  240. 
3  :  I'-Naphthalenedisulphonic   acid, 
1  :  3'-c^ichloro-    (Feieblandee    and 
KlELBASINSKi),  A,  i,  693. 
3  :  4'-Naphthalenedisulphonic    acid, 
1-chloro-,    and     its   chloride    (Aem- 
steong  and  Wynne),  P.,  1895,  241. 
Naphthalene-red.     See  Azotrinaphthyl- 

diamine. 
l-Naphthalenesulphonic  acid,  nitration 
of  the  potassium  salt  (Aemsteong 
and  Wynne),  P.,  1895,  239. 
2-chloro-,  barium,  potassium,  sodium 
salts,  chloride,  amide  (Aemsteong 
and  Wynne),  P.,  1895,  238. 
S-Naphthalenesulphonic  acid,  1-chloro- 
(Aemsteong  and  Wynne),  P., 
1895,  240. 
sulphonation    of   potassium    salt 
(Aemsteong  and  Wynne),  P., 
1895,  241. 
Naphthalidine.     See  Naphthylamine. 
/3-Naphthalido53/mnaphthazine 

(Fischeb  and  Albeet),  A.,  i,  701. 
a-Naphthalidopyrotartaric  acid,  sodi  um 

salt  (Boettingee),  A.,  i,  443. 
a-Naphthalidopyruvic  acid,  oxidation  of 

(Gassmann),  a.,  i,  488. 
^-Naphthalidopyruvic    acid,    calcium, 
barium  salts   (Q-ASSMANn),  A.,  i,  487. 


o-Naphthalidosuccinic   acid,    potassium 

salt  (Boettingee),  A.,  i,  443. 
yS-Naphthalidosuccinic  acid,  sodium, 

calcium,   barium  salts    (GtASSMANn), 

A.,  i,  487. 
/3-Naphthaquinone,     condensation     of, 

■with  )8)8-naphthylenediamine 

(Fischee  and  Albeet),  A.,  i,  701. 
1  :  2  :3-Naphthaquinonecarboxylic  acid, 

methylic  salt  (Mohlau  andKEiEBEL), 

A.,  i,  243. 
1:2:  3'-Naphthaquinonecarboxylic 

acid,  3  : 1'-c^ibromo-  (Zincke),    A.,  i, 

308. 
;8-Naphthaquinoneoxime,    effect   of,  on 

the    freezing    point   of    dilute    soda 

solution     (Goldscbmidt     and    G-i- 
,  eaed),  a.,  i,  475. 
4 :  1-Naphthaquinoneoxime,       2-amino- 

(Kehemann  and  IIeetz),  A.,  i,  567. 
1  :  2-Naphthaquinone-4-sulphonic  acid, 

condensation    of,     with    phenyl-o- 

phenylenediamine  (Kehemann  and 

Lochee),  a.,  i,  700. 
Naphtharesorcinol.       See  1  :  3-Dihydr- 

oxy  naphthalene. 
Naphtliasafranols,  a-  and]3-  (Jaubeet), 

A.,  i,  325. 
Naphthazarin,    fluorescence   of  gaseous 

(Wiedemann  and  Schmidt),  A.,  ii, 

86. 
Naphthazarin.     See  also  Dihydroxy-/3- 

naphthaquinone. 
o)3)8)8-Naphthazine    (Fischee   and  Al- 
beet), A.,  i,  701. 
*^wi-liaphthazine,    a-amino-    (FiSCHEB 

and  Albeet),  A.,  i,  701. 
Naphthenecarboxylic  acid,  ethereal  salt 

of  (FucHS  and  Schiff),  A.,  i,  351. 
a;8-]Sraphthobenzaldehydine     (HiNS- 

bebg  and  Kollee),  A.,  i,  537. 
a-Naphthoic    acid,    magnetic    rotatory 

power,    &c.,  of    the    ethylic    salt   of 

(Peekin),  T.,  1137, 1161,  1179, 1234, 

1238. 
)8-Naphthoic    acid,    magnetic    rotatory 

power,    &c.,   of    the   ethylic    salt   of 

(Peekin),  T.,  1137,  1161,1179, 1232, 

1238. 
3-Naphthoic  acid,  2-amino-,  constitution 
of  (Mohlau),  A.,  i,  243. 
methylic  salt  and  acetyl  derivative 
of  (Mohlau),  A.,  i,  213. 
Naphthoic  aldehyde   (Rousset),  A.,  i, 

652. 
o-Naphthol,    compound   of,    with   alu- 
minium chloride  (Peeeiee),  A.,  i, 
354. 

condensation  of,   with  piperidine 
(Abel),  A.,  i,  254. 
a-Naphthol,  2-amino-  (Planchee),  A,,  i, 
359. 
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o-Naphthol,  3-amino-,  from  1 : 3-diby- 
droxynaphthalene     (Feiedlander 
and  Eudt),  A.,  i,  569. 
4-amino-  (Planchee),  A.,  i,  359. 
2'-amino-,  acetyl  derivative   (Feied- 
LANDEE  and  Zinbeeg),  a.,  i,  244. 
4-bromo- ;  its  picrate  and  acetyl  deriv- 
ative  (Reveedin  and  Kauffmann), 
A.,  i,  175. 
4-chloro-  ;  its  picrate  and  acetyl  deriv- 
ative (Reverdin  and  Kauffmank)  , 
A.,  i,  175. 
c?mitro-,   discovery   of    (Hofmann 
Lecture),  T.,  621. 
/S-Naphthol,    compound    of,    with  aln- 
minium  chloride  (Peeeiee),  A.,  i, 
354, 
behaviour    of,    towards    iodoform 

(Schuyten),  a.,  i,  442. 
condensation     of,      with     piperidine 
(Abel),  A.,  i,  254. 
jS-Naphthol,    1-amino-    (Planchek), 
A.,  i,  359. 
I'-amino-,  acetyl  derivative  of  (Feied- 
landee  and  Zinbeeg),  A.,  i,  244. 
1 : 4-c?tamino-,     dihydrochloride,    di- 
acetyl  derivative  (^Kehemann  and 
Heetz),  a.,  i,  566. 
Naphthols,    effect  of,    on   the   freezing 
point  of  dilute  soda  solution  (Gold- 
SCHMIDT  and  Gieaed),  A.,  i,  474. 
behaviour  of,    with  nascent  bromine 

(Vaubel),  a.,  ii,  507. 
ethereal  salts  of,  extraction  and  detec- 
tion of  (Deagendoeff),  a.,  ii,  278. 
Naphtholsulphonic  acids.  SeeHydroxy- 

naphthalenesulphonic  acids. 
^-Naphtho-o-methylcinchonic   acid 

(Wegscheidee),  a.,  i,  480. 
Naphthonitrile,    preparation  of    (Hof- 

MANN  Lectuee),  T.,  705. 
a-  andjS-Naplithoniti'iles,  mngnetic  rota- 
tory  powers,   &c.,   of    (Peekin),   T., 
1097,  1137,  1206,  1244. 
Naphthothioamide,  preparation  of 

(HoFMANN  Lectuee),  T.,  705. 
a-Naphthoylbenzoic    acid,     oxime    an- 
hydride, amide   (Graebe),  A.,  i,  443. 
a-Naphthyl  ethyl  oxide,  magnetic  rota- 
tory power,    &c.,   of  (Peekin),    T., 
1064,  1134,  1160,  1189,  1231,  1241. 
j8-Naphthyl  ethyl  oxide,  magnetic  rota- 
torv   power,   &c.,   of    (Peekin),   T., 
1134,  1160,  1190,  1231,  1241. 
Naphthyl  isocyanate,  preparation  of 

(Hofmann  Lecture),  T.,  715. 
a-Naphthyl  mercaptan    {t?no-a-naph- 

thoV)  (Voswinkel),  a.,  i,  378. 
iS-N'aphthyl-o-acetamidobenzylacet- 

amide  (Busch  and  Brand),  A.,  i,  161. 
a-^aphthylallvlsulphone    (Teoegee 
and  Aetmann),  A.,  i,  570. 


iS-Naphthylallylsulphone,   dibromide, 
glycol  anhydride  (Teoegee  and  Aet- 
mann),  A.,  i,  569. 
a-Naphtbylamine,    composition  of 

(Hofmann  Lbctube),  T.,603  ;  P., 

1893,  138. 
magnetic     rotatory    power,    &c.,    of 

(Peekin),   T.,    1064,    1107,    1134, 

1155,  1160,  1211,  1245. 
action  of  cyanogen  chloride  on  (HoP- 

MANN  Lecture),  T.,  601. 
amidosulphonate  (Paal  and 

Janicke),  a.,  i,  235. 
/8-Naphthylamine,  magnetic  rotatory 

power,  &c.,  of  (Pfekin),  T.,  1107, 

1134,  1155,  1160, 1212,  1233,  1245. 
dichloracetate     (Gassmann),    A.,    i, 

488. 
hydrogen    succinate,    hydrogen    tar- 
trate,   dihydrogen    citrate    (Gass- 

mann).  A.,  i,  487. 
Naphthylamines,    behaviour    of,     with 
nascent  bromine    (Vaubel),    A.,  ii, 
507. 
2:1:  4''-Naphthylaminedisulphonic  acid 
(Aemsteong  and  Wynne),  P.,  1895, 
238. 
4' :  1 : 2'-Naphthylaminedisulphonic 
acid,  hydrogen  potassium  salt  (Aem- 
steong and  Wynne),  P.,  1895,  240. 

1  :  3-Naphthylaminesulphonic  acid 

{•y-naphthylaminesulphonic  acid) 
(Aemsteong  and  Wynne),  P., 
1895,  239. 
sulphonation    of    (Aemsteong    and 
Wynne),  P.,  1895,  240. 

2  :  1-Naphtliylaminesulphonic  acid, 

sodium  salt  (Armsteong  and 

Wynne),  P.,  1895,238. 
)8-Naphthylaminobenzenylmethylimi- 

dine,  picrate  and  crystalline  form  of 

(von  Pfcamann),  a.,  i,  31. 
a-Naphthylo-aminobenzylamine  and  its 

salts  (Busch  and  Beand),  A.,  i,  160. 
)8-Naphtbyl-o-aminobenzylamine 

(Buscu  and  Beand),  A.,  i,  161. 
)8-Naphthyl-o-aminobenzvlhydrazine 

(Busch  and  Beand),  A.,  i,  161. 
>to-Naphtli J  laminopenthiazoline,   7- 

bromo-,  and  its  picrate  (Dixon),  T., 

29;  P.,  1895,217. 
/A/2-Naphthylauiinopenthiazoline,  7- 

bromo-    (Dixon),  T.,  28;  P.,  1896, 

217. 
)8NaphthTlazocarboxylamide(THiKLE), 

A.,  i,  94. 
a-Naphthylbenzylidene-o-aminobenzyl- 

amine    (Busch    and    Beand),  A.,  i, 

160. 
iS-Naphthylbenzylidene-o-aminobenzyl- 

amiue  (Busch  and  BeAnd),   A.,   i, 

161. 


952 


INDEX    OF   SUBJECTS. 


iS-Napbthjlbromopropylsiilphonc 

(Troegee  and  Aetmann),  A  ,  i,  5G9. 
oJ-o-Naphtliylcarboxyethvlthiocarb- 

amide  (Doean),  f.,  328;    P.,  1896, 

74. 
aJ-zS-Naplithjlcarboxyethjlthiocarb- 

amide  (Doran),  T.,  329;  P.,   1896, 

74. 
o-Naplithyldimethylamine,     mognetir' 

rotatory  power,  Ac  ,  of  (Pfrkin).  T., 

1108,  1138,  1156,  1213,  1233, 1245. 
/3-Naplithyldiraetliy]aniine,     magnetic 

rotatory  power,  &c.,  of  (Perkik),  T,, 

1108,  1138,  1150,  1212,  1234,  1245. 
o-Naphtliyldipropylamine,    bydrochlor- 

ide,  liydriodide,  and  platinocbloride 

(Cohn),  a.,  i,  100. 
1  :  2-Naphthylened;aniine,   benzylidene 

derivative  of  (Hinsbeeg   and    Kol- 

lee),  a.,  i,  537. 
1  :  3-NaphthyleneQiamine,   from    1  :  3- 

dihydroxy  naphthalene     (Friedlan- 

DEE  and  Rudt),  A.,  i,  569. 

1  :  4-Naphthylenediaraine,  preparation 
of  (HoFMANN  Lectlee),  T.,  647. 

2  :  3-Naphtliylenediamiue,  condensation 
of,  with  iS-naphthaquinone  (Fischeb 
and  Albeet),  A.,  i,  701. 

1  :  2'-  N  aphthylenediaminc,      from 

1:2':  2-dihydroxvnaplitl)oic     acid 

(Friedlandeh  and  Zinbekg),  A.,  i, 

244. 
1  :  3'-Naphthylenediamine-3  :  I'-disnl- 

phonic  acid  (Friedlandee  and  Kiel- 

BASiiNSKi),  A.,  i,  69. 
1 :  3'-Naphthylenediamine-4  :  I'-disul- 

phonicacid  (Feiedlandee  and  Xiel- 

BASiNSKi),  A.,  i,  69:<. 
1  :  2-Naphthylenediaaine-4-su]phonic 

acid  (Feiedlandee  and  Kielbasin- 

SKi),  A.,  i,  693. 
1  :  3''-Naphthylenediaminc-4-sulphonic 

acid  (Feiedlandee  and  Kielbasin- 

SKi),  A.,  i,  693. 
1  :  4'-Naphthylenediaraine-2-8ulphonic 

acid  (Feiedlandee  and  Ivielbasin- 

SKi),  A.,  i,  693. 
o-Naphthylglyoxylic   acid,  ethylic   salt, 

oxime,  nitrile,  picrate  (Rousset),  A  , 

i,  652. 
/3-Naphthylglyoxylic   acid,   ethylic   salt 

(Rousset),  A.,  i,  652. 
o-Napbthylhydroxybenzylidene-o- 

aminobenzylamine    (BuscH    and 

Brand),  A.,  i,  360. 
/3-Naphthyl-o-hydroxybcnzylidene-o- 

aminobenzylamine    (BusCH    and 

Beand),  a.,  i,  161. 
iS-Naphthylhydroxypropylsulphone 

(Teoegee    and' Artmann),    A.,    i, 

569. 


o-Naphthylic  carbonate,  dichloride  (Rs- 
VERDiN  and    Kauffmann),   A., 
j  i,  175. 

I  1-bromo-  (Reveruin  and  Kauff- 

j  mann),  a.,  i,  176. 

1  4-bromo-  (Revebdin  and  Katjff- 

!  mann),  a.,  i,  175. 

4-chloro-  (Reverdin  and  Kauff- 
I  mann),  a  ,  i,  175. 

I  1-iodo-    (Reverdin    and    Katjff- 

!  mann),  a.,  i,  176. 

4-nitro-    (Reverdin   and    Kauff- 
mann), A.,  i,  175. 
mesitvlic  sulphide  (Bourgeois),  A., 

i,  18. 
phosphate,  sulphonic  acid  of  (Rever- 
din and  Kauffmann),  A.,  i,  175. 
«w-xvlylic  sulphide  (Bourgeois),  A., 
^      i,'l8. 
o-xylylic  sulphide   (Bourgeois),  A., 

i,  18. 
jo-xylylic  sulphide  (Bourgeois),  A., 
i,  18. 
)8-Naphthylic    compounds,  detection  of 
(Dragendobff),  a.,  ii,  279. 
benzoylmethylic   ether    (Fritz),  A., 

i,  152. 
benzoylmethylic    ether,    oxime 

(Fritz),  A.,  i,  152. 
mesitylic  sulphide   (Bouegeois),  A.. 

i,  18. 
wi-xy]ylic  sulphide  (Bourgeois),  A.^ 

i,18. 
o-xylylic  sulphide  (Bourgeois),  A., 

i,  18. 
jo-x^lylic  sulphide  (Bourgeois),  A.,, 
i,  18. 
)3-Naphthyliodopropylsul phone    (Troe- 

ger  and  Artmann),  A.,  i,  570. 
i8-Nai)htbylmethylaminobenzenyl- 
metliylmiidine,  and  its  picrate  (von 
Pechmann).  a.,  i,  31. 
3'-a-Naplithyl-l'-metl)ylthiotetrahydro- 
quinazoline,     and     its    hydriodide 
(Busch  and  Brand),  A.,  i,  161. 
3'-j8-Nap)ithyl-l'-metl)ylthiotetrabydro- 
quinazoline,    and    its    hydriodide 
(Buscii  and  Brand),  A.,  i,  161. 
/3-Naphthyl-o-nitrobonzylnitrosamine 

(BuscH  and  Brand),  A.,  i,  161. 
)8-iS'aphthyl-o-nitrobenzylamine  and  its 
hydrochloride  (Busch  and  Brand), 
A,  i,  161. 
)8-Naphthylopi  an  amide     (  Wegschei- 

der),  i..,  i,  480. 
Haphthylphenylcarbazole,  picrate,   and 
nitroso-,  acetyl  and    benzoyl   deriva- 
tives (Schoptf),  a.,  i,  244., 
Naphthylphenylcarbazolecarboxylic 
acid,   ethylic,   sodium,   barium,  mag- 
nesium,   end    calcium    salts,    acetyl 
derivative  (Schopff),  A.,  i,  243. 
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/S-lSTaphtbylphenylpropylenedisulplione 
(Troegee    and     Aetmann),    A.,    i, 
570. 
a-Naphthylphthalimide,  from  the  oxime 
anhydride  of  o-naphthoylbenzoic  acid 
(G-raebe),  a.,  i,  443. 
^-Naphthyl-2-pipecoline  and  its  platino- 
chloride,  picrate,   hydrochloride,  and 
aurochloride  (Roth),  A.,  i,  497. 
a-Naplithylpiperidine    and    its    hydro- 
chloride, aurochloride,  picrate,  ferro- 
cyanide,  &c.  (Abel),  A.,  i,  253. 
iS-Naphthylpiperidine    and    its    hydro- 
chloride,  sulphate,  aurochloride,  and 
picrate  (Roth),  A.,  i,  497. 
a-Naphthylsulphamic  acid  and  its  am- 
monium salt    (Paal  and  Janicke), 
A.,  i,  235. 
3'-a-Naphthylthiotetrahydroquinazoline 

(BuscH  and  Beand),'^A.,  i,  160. 
3'-)8-Naphthylthiotetrahydroquinazoline 

(Busch  and  Beand),'A.,  i,  161. 
Narcotine,   physiological  action  of   de- 
rivatives of  (Falk),  a.,  ii,  201. 
behaviour  of,  in  the  Stas-Otto  process 

(Otto),  A.,  ii,  508. 
detection  of  (Formaxek),  A.,  ii,  401. 
titration  of,   by  iodine  (Kippenber- 
gee),  a.,  ii,  682. 
i>o-Narcotine,  formation  of,  and  its  salts 
(Liebeemann),  a.,  i,  264. 
derivatives  of  (Liebeemann),  A.,  i, 

711. 
bromo-,  preparation  and  properties  of 

(Liebeemann),  A.,  i,7ll. 
nitro-,  preparation  and  properties  of 
(Liebeemann),  A.,  i,  711. 
Natrolite  from  Dresden  (Zschau),  A., 
ii,  189. 
from   Moravia  (Eichleitee),  A.,  ii, 
482. 
Nelumhium    nuciferum,    asparagine    in 

(Kinoshita),  a.,  ii,  61. 
Neodymium   tungstate   and   molybdate 
(Hitchcock),  A.,  ii,  526. 
separation    of    thorium   from    (Fre- 
senius  and  Hintz),  A.,  ii,  677. 
]S'ephelhie,  formula  of  (Rammelsbeeg), 
A.,  ii,  189. 
from  "  Tibet  "  (Bauee),  A.,  ii,  310. 
Nepheline-leucite-tephrite      from     Bo- 
hemia (Hibsch),  a.,  ii,  117. 
Nephelite-syeniteof  Grreenland,  minerals 

of  (UssiNa),  A.,  ii,  372. 
^^ephelium  lappacetim,  constituents   of 

(Baczewski),  a.,  ii,  209. 
Nepodin    and    its    diacetyl    derivative 

(Hesse),  A.,  i,  574. 
ISTepolin    and    its    diacetyl    derivative 

(Hesse),  A.,  i,  573. 
Nerve,  action  of  gase.=j  and  vapours  on 
(Waller),  A.,  ii,  52. 


Nerve-cells,  changes  in,  due  to  activity 

(Eve),  a.,  ii,  663. 
Neurostearic  acid   (Thudichpm),  A.,  i, 

400. 
Nickel,  melting  point  of  (Holboen  and 
Wien),  a.,  ii,  87. 
possible    octovaleney   of    (Cuetius), 
A.,  i,  338. 
Nickel-alloys  with    aluminium   (Mois- 
san).  A.,  ii,  602;  (Combes),  A., 
ii,  604. 
with    copper,    melting     points    of 

(G-autiee),  a.,  ii,  646. 
with  tin  (Gtautier),  A.,  ii,  602. 
Nickel  salts,  action  of  magnesium   on 
solutions  of  (Vitali),  A.,  ii,  420. 
boride  (Moissan),  A.,  ii,  424. 
carbonyl    (Cuetius),    A.,    i,    338; 

(Feet),  A.,  ii,  107. 
chloride,    electrolytic  dissociation   of, 
at  different  temperatures  (Salva- 
DOEi)  ,  A.,  ii,  512. 
hydrated,   absorption    of   moisture 
by  (Hake),  P.,  1896,  34. 
hydroxide,    electrochemical    prepara- 
tion of  (Loeenz),  a.,  ii,  647. 
niobate  (Laesson),  A.,  ii,  564. 
phosphide  (Gr ranger).  A.,  ii,  651. 
sesquiphosphide    (Gbangee),  A.,  ii, 

602. 
cajsium  sulphate,  density  and  optical 

behaviour  of  (Tutton),  T.,  415. 
potassium     sulphate,     density     and 
optical  behaviour  of  (Tutton),  T., 
407. 
rubidium     sulphate,    density     and 
optical  behaviour  of  (Tutton),  T., 
411. 
silicide  (YiGOUEOUx),  A.,  ii,  176. 
sulphide,  electrochemical  preparation 
of  (Loeenz),  a.,  ii,  648. 
compound  of,  with  carbon  bisulph- 
ide  and   ammonia  (VViede   and 
Hofmann),  a.,  ii,  363. 
thiopyrophosphate     (Febeand),    A., 

ii,  473. 
cyanide,    thermocliemical    data    of 
(Varet),  a.,  ii,  513. 
heat  of   formation  of  double  salts 

containing  (Vaeet),  A.,  ii,  513. 
compounds  of,  with  cyanides  of  the 
alkalis    and    alkaline    earths 
(Vaeet),  A.,  i,633. 
Nickel,    detection    of,   microchemicallj 

(SCHEODEE    TAN     DEE    KoLk),    A., 

ii,  578. 
estimation       of,      electrolytically 

(NiCHOLSOif  and  Atert),  A.,  ii, 

627. 
estimation  of,  in  steel,  &e.  (Bbeab- 

let),  a.,  ii,  676. 
separation  of,  qunlitatively  from  iron, 
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chromium,     cobalt,     manganese, 
aluminium,  and   zinc    (Hare),  A., 
ii,  127. 
Nickel,    separation     of,     from    copper 
(Breaelet),  a.,  ii,  676. 
separation    electrolytically  of,   from 
gold  and  silver  (Smith  and  Wal- 
lace), A.,  ii,  220. 
separation  of  zinc  from  (Jannasch), 
A.,  ii,  546. 
Nickel-iron     sulphide    from    Sudbury, 

Canada  (Hillebraivd),  A.,  ii,  40. 
Nicotine  and  its  salts,  rotatory  disper- 
sion of  (Gennari),  a.,  ii,  286. 
action    of    cyanogen    on    (Kofmann 

Lectu3e),  T.,  650. 
effect  of,  on  the  germination  of  seeds 

(Mosso),  A.,  ii,  326. 
estimation  of,  in  tobacco  (Kissling), 
A.,  ii,  401 ;  (Vedrodi),  A.,  ii,  630. 
Niobite.     See  Columbite. 
Niobium  containing  carbon  (Larsson), 

A.,  ii,  564. 
Niobium  oxychloride  and  pentachloride 
(Delafontaine  and  Linebarger), 
A.,  ii,  653. 
oxyfluoride  (Piccim),  A.,  ii,  178. 
potassium  oxyfluoride   (Marchetii), 

A.,  ii,  20. 
Niobic    acid,    crystallised    salts    of 
(Larsson),  a.,  ii,  564. 
Niobium,   reaction   for  (Peknington), 
A.,  ii,  305. 
separation  of  tantalum  from    (Pen- 
nington), A.,  ii,  305. 
Nipecotinic  acid  (Besthorn),  A.,  i,  252. 
Nitrates.     See  Nitric  acid  under  Nitro- 
gen,  also  under  Agricultural  chemis- 
try (Ap])endix). 
t*o-Nitramic  acids, reduction  of  (Teaube 

and  Longinescu),  A.,  i,  340. 
Nitramide,  mercury  derivative  of 

(Thiele  and  Lachmann;,  A.,  i,  208. 
Nitramineacetic   acid    (Hantzsch   and 
Metcalf),  a.,  i,  521. 
action   of   heat  on  (Hantzsch   and 

Metcalf),  A.,  i,  521. 
ethylic   salt   (Hantzsch    and    Met- 
calf), A.,  i,  521. 
i*o-Nitramineacetic    acid,  sodium    salt, 

reduction  of  (Traube),  A.,  i,  337. 
i*o-Nitraminepropionic   acid,  reduction 
of   (Traube  and  Longinescu),  A., 
i,  340. 
Nitramines,  action  of  fused  potash  on 

(tan  Erp),  a.,  i,  275,  276. 
i*o-Nitraminic    acids,  action    of    dilute 
hydrochloric  acid  on  (Traube),  A., 
i,  9. 
Nitric  acid.         "I 

Nitric  oxide.       >  See  under  Nitrogen. 
Nitric  peroxide.  J 


Nitrification.     See   under   Agricultural 

chemistry  (Appendix). 
Nitriles,   action   of    sulphuric   acid   on 
(HoFMANN  Lecture),  T.,  696. 

aromatic,  action  of  sodium  on  (LoT- 
termoser),  a.,  i,  298. 

conversion  of,  into  amides  by  hydro- 
gen   peroxide    (Deinert),    A.,   i, 
149. 
Nitriles.     See  also  : — 

Acetamidobenzonitrile. 

Benzamidobenzonitrile. 

Benzonitrile. 

oo-Dimethyllevulinic  acid  nitrile. 

Ethyltoluonitrile. 

Hydro xymethylenebenzylic   cyanide, 
carbanilido-derivative  of. 

Malononitrile. 

Mandelonitrile. 

>a-Naphthonitrile     and      /8-Naphtho- 
nitrile. 

a-Phenoxybutyronitrile. 

Phthalonitrile. 

Piperonylonitrile. 

Pulegenonitrile. 

Pyrotartaric  nitrile. 

0-  and  ^-Tolunitriles. 

Veratronitrile. 

Xylidinonitrile. 
iso-Nitriles,  preparation  of  (Hofmann 

Lecture),  T.,  706. 
Nitrites.      See    Nitrous    acid,    under 

Nitrogen. 
Nitro-compounds,  nature  of  (Hofmann 
Lecture),  T.,  6i6. 

theory   of   the   reduction   of    (Mel- 
dola),  T.,  18. 

reduction    of     (Bamberger    and 
Knecht),  a.,  i,  430. 

electrolytic  reduction  of  (Notes  and 
Dorrance),  a.,  i,  22. 

behaviour   of,   towards    phenylhydr* 
azine  (Walther),  A.,  i,  542. 

poisonous  effect  of,  on  algse  and  in- 
fusoria (Bokoknt),  a.,  ii,  669. 
Nitro-derivatives.     See  : — 

Acetamidocarbazole. 

Acetamidocarvacrol. 

Acetamidophenol. 

Acetamidoquinoline. 

Acetamidothymol. 

Acetanilide. 

Acetophenone. 

Alizarin. 

Aniline. 

Anilinobenzoic  acid. 

Anilino-m-cymene. 

Anilinotoluene. 

Anisaldehyde. 

o-Anisidine. 

Anisoil. 

Azimidobenzene. 
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Nitro-derivatives.     See  :  — 
Benzaldehyde. 

Benzaldehydephenylhydrazone. 
Benzaldoxime. 
Benzazoimide. 
Benzene. 

Benzeneazoacetamidophenol. 
Benzene-4-azo-2-aminophenol. 
Benzeneazoguaiaeol. 
Benzene-2  :  1-diazoxide. 
Benzenediazonium. 
Benzethyleneamide. 
Benzethylimide. 
Benzhydrazide. 
Benzoic  acid. 
Benzomethylamide. 
Benzoylazoimide. 
^-Benzoylbenzoic  acid. 
jp-Benzoyl-jo-benzoylbenzoic  acid. 
Benzoylsalicylic  acid. 
Benzoyl-o-toluic  and  benzoyl -m-toluic 

acids. 
4-Benzylaniline. 
Benzylanisidine. 
Benzyl- o-benzoicsulphinide. 
Benzylic  liydrosulphide. 
Benzylic  metliylic  sulphide. 
Benzvlideneaminobenzylaniline. 
Benzylideneaminophenylimido-i3-bu- 

tyric  acid. 
Ben  zy  I  ideneaniline. 
Benzylidenediaminopentamethylene- 

tetramine. 
Benzylidenephenylhydrazone. 
Benzylmalonic  acid. 
Benzylmetliylnitramine. 
Benzyl-o-sulphamidobenzoic  acid. 
Bidiphenylene-ethane. 
t*o-Butylic  alcohol. 
Camphor. 
Campholenolide. 
Carbamide. 
Carbazole. 
Carbostyril. 

Carboxyphenylmalonic  acid. 
Carvacrol. 
Catechol. 

Cholesterylic  chloride. 
Cresol. 
»|/-Cubebin. 
m-Cymene. 
1:3:  5-Cymidine. 
Decane  (di-iso-amyl). 
Diazoamidobenzenes. 
Diazobenzene. 

^\so-Diazobenzene  hydroxide. 
Diazobenzenebenzoylhydrazine. 
Diazobenzenehydroxyamidomethane. 
Diazobenzeneimide. 
ii^-Diazobenzenepentamethylene- 

tetramine. 
Diazobenzenethiophenyl  ether. 


Nitro-derivatives.     See : — 

6  :  l-Diazoxy-2-ani8oil. 

Dibenzamido-jo-xylene. 

Dibenzophenylethylenediamine. 

Dibenzylacetic  acid. 

Dibenzylacetoacetic  acid. 

Dibenzylbenzidine. 

Dibenzylcyanoacetic  acid. 

Dibenzylhydantoin. 

Dibenzylmalonic  acid. 

Dihydroxy butane,  tertiary. 

Dimethylaniline. 

Dimethylanilinesulphonic  acid. 

Dimethylbarbituric  acid. 

Dimethylmaloniraide. 

Dimethyloxamide. 

Dimethyltoluidine. 

Diphenyl. 

Diphenylamine, 

Diphenylcarbamide. 

Diphenylguanidine. 

Diphenylmethane. 

Diphenylmethenylamidine. 

)8/i-Diphenyloxazole. 

Diphenylsulpho  xide. 

Diisopropylmethane. 

Dithienylphenylmethanes. 

Ethane. 

Ethoxyphenylhydrazine. 

Ethylcarbamide. 

Ethylmesitylene. 

Fluorenone. 

Glycerol. 

G-uaiacol. 

G-uanidine. 

Heptane. 

Hexane. 

Hydrazines. 

4-Hydroxybenzoic  acid. 

Hydroxydiphenylamine. 

Hydro  x  y  pyridines. 

1-Hydroxyquinoline. 

Indole- 2'-carboxylic  acid. 

Indophenazine. 

Isatinsemicarbazone. 

Menthone. 

Mesidine. 

Mesitylene. 

Mesitylenic  acid. 

Methane. 

Methaneazobenzene. 

j»  -  Meth  o  xy  di  ph  eny  lamine. 

Methylaniline. 

Methylbenzylamine. 

Methylbenzylbenzamide. 

w.Methyli5obutylbenzene. 

Methylethenylacetamidophenylen. 

amidine. 
Methylethenylphenylenaniidine. 
Methyl-o-ethylpropylmethane. 
m-Methylhexylbenzene. 
3-Methyliudazole. 
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IN"itro-derivative3.     See  :  — 
Metliylwoazolone. 
I'-Methjlquiaoline. 
Methyltoluidine. 
Naphthalene. 

Naphthalenedicarboxylic  and. 
c-Naphthol. 

Naphthylbenzylnitrosaraino. 
«-Naphthylic  carbonate. 
«'*o-Narcotine. 
Nononaphthene. 
Octane. 
Opianic  acid. 

Opianic  acid  )3-naphtbylaniine. 
Opian-j3.naplithylamic  acid. 
Orcinol. 
Pentane. 
Phellandrene. 
Phenol. 

Phenolphthalein . 
jo-Phenoxybenzoic  acid. 
Phenyl  ^-tolyl  ketone. 
Phenyl  p-tolyl  ketoxirae. 
Phenyl  j^-lolylphenylene  diketone. 
Phenyl  o-,  m-,  andj^-xylyl  ketones. 
Phenylacetic  acid. 
Phenylazimidobenzene. 
Plienylbenzoic  acid. 
Phenylbenzoylsemicarbazide. 
Phenylbenzylnitrosamine. 
Phenylcinnamic  acid. 
Phenyldiazosulpbonic  acid. 
Phenylenaceticpropionic  acid. 
Phenylethylmethane. 
Phenylhydrazine. 
Phenylhydrazinediaulphonic  acid. 
Phenylic  bisulphide. 
Phenylic  ether. 
Phenylmalonic  acid. 

bromo-. 
Phenylmethane. 
1  :  3-Phenylmethylpyrazolone-4-azo- 

benzene. 
Phenylnaphthalene. 
Phenylnitro?amine. 
Phenylpropionic  acid. 
Phenyl/.yopropylmethane.         , 
1  :  3-Phenylpyrazolone. 
Phenylpyridine. 
Phenylquinolin  e. 
Phenyltartronic  acid. 
Phenyltetrahydroquinazoline. 
Phenyl -p-toluic  acid. 
Phenyltolyl. 
Phenyluretlmne. 
Phthalic  acid.  . 

Picryldehydropiperidicte. 
Piperonylacetone. 
Piperonylmethane. 
Piperonylpropylene. 
Propane. 
Propylraesitylene. 


Nitro-deriv^atives.     See: — 
Quinoline. 
Resorcinol. 

Kesoroinol  diethyl  ether. 
Tetramethyldiaminotripl'.enyl- 

methane. 
Thiophen. 
Thymol. 
Thymotic  acid. 
Toluene. 

Tolylmethylnitramine. 
Tolylmethylnitrosamine. 
Trihydroxybutane,  tertiary. 
Triraethylindolinone. 
Trimethylindolium  hydroxide. 
Tricumaldehyde. 
Uramidobenzoic  acid. 
tJrethane. 
,  Uretlianeacetic  acid. 
Veratrole. 
Xylan. 
Xylene. 

Xylyleneearodiamine. 
Xylyleneearodiphthalimidc. 
Xylidine. 
Nitrogen    in     firedamp    (ScHL(E3iNa), 

A.,  ii,  655. 
ammoniacal,  in  minerals  (Erdmann), 

A.,  ii,  570. 
behaviour  of,  when  submitted  to  the 

electric    discharge     (Collie     and 

Ramsay),  A.,  ii,  634. 
a    material    for    the     absorption    of 

(Wabeen),  a.,  ii,  646. 
combination  of,   with  metals  in  pre- 
sence of  calcium  carbide  (Rossel), 

A.,  ii,  299. 
action  of  heated  metals  on  (Aslano- 

olou),  a.,  ii,  417. 
absorption  of,  by  alkaline  earth  metals 

(Maquenne),  a.,  ii,  299. 
absorption  of,  by  barium  (Limb),  A., 

ii,  299. 
absorption  of,  by  magnesium  (Ray- 

LEiGH  and  Ramsay),  A.,  ii,  102. 
Nitrogen    thiobromides    (Clever    and 

Muthmann),  a.,  ii,  298. 
iodide,    preparation  and   analysis   of 
(Ciiattaway),    T.,    1575  j     P., 
1896,  173. 

constitution  of  (Chattaway),  T., 
1572  ;  P.,  1806,  172. 

behaviour  of,  to  reagents  (Chatta- 
way), T.,  1578  ;  P.,  1896,    73. 
combination  of,  witli  oxygen   (Ray- 

LEiGR  and  Ramsay),  A.,  ii,  101. 
Nitrous   oxide    and    ethane,    critical 
phenomena  of  mixtures  of  (Kue- 
nen),  a.,  ii,  10. 

solubility  of,  in  water  and  solutions 
of  salts  (Q-oedon),  a.,  ii,  154. 
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Nitrogen  :  — 

IS'itrous  oxide,  decomposition  of,  by 
shock  (Maquenne),  A.,  ii,  87. 

action  of  ammonia  on,  in  presence 
of  sodium  (Cuktius),  A.,  i, 
338. 

combination  of,  with  carbonic  oxide 
(Dixon),    T.,    780;    P.,    1896, 
56. 
Hvponitrous  acid  (Hantzsch),  A.,  ii, 
520. 

preparation  of  (Tanatae),  A.,  ii, 
417. 

formation  of,  by  reduction  of  nitro- 
sosulpliates  (Divers  and  Haga), 
T.,  1613  ;  P.,  1896,  179. 

silver      salt      of,     preparation     of 
(PiLOTv),  A.,  i,  556. 
Nitric      oxide,     liquid      and      solid 
(Dewae),P.,  1895,  225. 

action  of,  on  oxides  and  salts 
(Auden  and  Fowler),  A.,  ii, 
172. 

compoimds  of,  with  ferrous  chlor- 
ide (Thomas),  A.,  ii,  26. 

spectroscopic  examination  of  com- 
pounds of  heemoglobin  with 
(Gamgee),  a.,  i,  713. 
Nitrous  acid,  depolarising  action  of, 
in  a  Grove's  cell  (Ihle),  A.,  ii, 
460,  554. 

action  of,  on  glutin-peptone  (Paal), 
A.,  i,  455. 

action  of,  on  proteids  and  salicylic 
acid  (Lanosteiner),  A.,  i,  584. 
Nitrites,  detection  of  (Deniges),  A., 
ii,  336. 

detection  of,  by  cuprous  salts 
(Sabatier),  a.,  ii,  622 

detection  of,  in  presence  of  tar- 
trates, nitrates,  and  chlorates 
(DENiGiis),  A.,  ii,  332. 

estimalion  of,  in  water   (GiLL  and 
Eichaeuson),  a,,  ii,  340. 
Nitric  peroxide,  solubility  of,  in  anti- 
mony trichloride  (Thomas),  A., 
ii,  609. 

action    of,    on     bismuth    chloride 
(Thomas),  A.,  ii,  42y. 
Nitric   acid,   potential  difPerence   be- 
tween platinum  and  (Iule),  A., 
ii,  460. 

formation  of  ammonia  by  electro- 
lysis of  (Ihle),  A.,  ii,  464. 

action  of,   on  silver   (IIigley  and 
Davis),  A,  li,  560. 
Nitrates,    mineral,   genesis  of  (Gau- 
TiEk),  A.,  ii,  185. 

in  Gi-iqualand  West,  origin  of 
(Marloth),  a.,  ii.  529. 

in  potable  waters  (Schloesing), 
A.,  ii,  541. 
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Nitrogen  : — 

Nitrates,  detection  of,  in  presence  of 
tartrates,  nitrites,  and  chlorates 
(Deniges),  A.,  ii,  332. 

See  also  under  Agricultural  Chem-^ 
istry  (Appendix). 
Nitrogen  sulphide  (Clevee  andMuTH- 

mann),  a.,  ii,  298. 
acids        containing       sulphur       and 

(Wagner),  A.,  ii,  599. 
compounds    of,    with     sulphur    and 

oxygen  (Clevee  and  Muthmann),. 

A.,  ii,  298. 
Nitrogen    organic    compounds,    stereo- 
chemistry of  (Millee  and  Plochl),. 

A.,  i,  534. 
pentethyl,  attempts  to  prepare  (Lach- 

mann),  a.,  i,  460. 
assimilation  and  fixation  of,  by  plants, 

&c.     Sec^  under  Agricultural  Chem- 
istry (Appendix). 
Nitrogen,  estimation  of,  by  the  absolute 

method  (Dunstan  and  Caee),  P.^ 

1896,  48. 
estimation    of,    volumetrically    (de 

Koninck),  a.,  ii,  77. 
estimation  of,  safety  distillation  tube 

for  (Hopkins),  A,,  ii,  543. 
estimation  of,  in  platinochloridea  by 

Kjeldahl's  method  (van  Dam),  A.^ 

ii,  218. 
organic,   estimation  of,  by  the  Kjel- 

dahl  process  (Causse),  A.,  ii,  72. 
estimation  of,  in    cheese    (Stutzee),. 

A.,  ii,  684. 
estimation    of,   in   Peruvian   guano 

(Heibee),  a.,  ii,  217. 
estimation  of,  in  manures  containing 

nitrates  (Sheeman),  A.,  ii,  125. 
estimation  of,  in  urine  by  the  hypo- 

bromite process  (Allen),  P.,  1896. 

31. 
Nitrogenous  matter,   removal   of,  from 
malt  and  beer  worts   (Eheich),  A., 
ii,  540. 
Nitroiienous  substances,  action  of  poly- 
sulphides  on  (Aueschlager),  A.,  ii^ 
574. 
i//-Nitroles,    oxidation    products    of 

(Boen),  a.,  i,  198. 
NitrO'rO-derivatives.     See  : — 
)3-Anilidopropionic  acid. 
Benzene. 
Benzoic  acid. 
Carbami(!  acid. 
Carbamide. 
Dibenzy  [benzidine. 
Dimetbylaniline. 
Dimethylnaphthalenes. 
Diphenylamine. 
Diphenylseuiicarbazide. 
DiiAopropylmethane. 
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^itroso -derivatives.     See  : — 

Ferrophenylmercaptide. 

Heptane. 

Hydroxynaphtboic  acid. 

Methylamine. 

Methyl  isobutylamine. 

Methyl  propylamin  e. 

iPfaphthylplienylcarbazoles. 

Nortropinonc. 

Octane. 

Pentane. 

Phenylaminoacetylazoimide. 

Pheiiylenethylenediamine. 

3'-Phenylindazole. 

Pipecolinic  acid. 

Propane. 

Pulegone. 

Scopoligenine. 

Stilbenedisulphonic  acid. 

Tetric  acid. 

Trimethyleneplienylenediamine. 

tJrethane. 

Uretbanpacetic  acid. 

Xylene. 
Nitroxysulpburous  acid.    Sec  Sulphui* — 

dinitrososulphonic  acid. 
Nodules  of  Lefruminosea?,  percentage  of 

nitrogen  in  (Stoklasa),  A.,  ii,  205. 
Nomenclature    of    ring    compounds 

(Rtchter),  a.,  i,  349. 
Nonoic  acid.     See  Ennoic  acid. 
Nononapbthene.      See  1:2:  5-Tri- 

methylcycZohexane. 
Nonylamine.     See  Ennylamine. 
Nonylic  alcobol.     Sec  Ennylic  alcohol. 
Nopic  acid,  structure  of    (von  Baeyer 
and  Viixigeb),  A.,  i,  623. 

metallic  salts   of   (von  Baetek  and 
Yilliger),  a.,  i,  622. 

sodium  salt  (von  Baeyer),  A.,  i,  247. 
Nopinone :    its    oxime,    and    semicarba- 

zone  (von  Baeyer  and  Villiger), 

A.,  i,  623. 
Norpic  acid,  silver  salt  (von  Baeyer), 
A.,  i,  621. 

aldehyde   and   semicarbazone   from 
(von  Baeyer),  A.,  i,  620. 
Norsparteine,    an    impure    form    of 

sparteine  (Herzig  and  Meyer),  A., 

i;68. 
Nortropinone  and  its  derivatives  (Will- 
statter),  a.,  i,  582. 

carbamate  (Willstatter),  A,,  i,  582. 

conversion   of,    into    ;f-tropigenine 
(Willstatter),  A.,  i,  655. 
Nortropinone,  nitroso-  (Willstatter), 

A.,  i,  582. 
Nortropinonoxime :    its    »-benzoyl    de- 
rivative (Willstatter),  A.,  i,  582. 
North upite   from    California    (Eoote), 
A.,  ii,  184. 

artificial  (Schultbn),  A.,  ii,  610. 


Nucleic  acid,  decomposition  of  (Kossel 
and  Neumann),  A.,  i,  658. 
microchemical  reactions  of  (Heine), 
A.,  ii,  489. 
Nuclein   as   a   source   of  uric   acid 
(Umber),  A.,  ii,  666. 
as  a  source  of  uric  acid  in  the  body 

(Weintraud),  a.,  ii,  488. 
as  a  source  of  the  uric  acid  of  urine 
(Camerer),  a.,  ii,  379. 
Nut,  Brazil,  proteids  of  (Osborne  and 
Campbell),  A.,  i,  716. 
hazel-,  proteids    of    (Osborne    and 
Campbell),  A.,  ii,  716. 
Nut-oil,  oxidisability  of  (Bishop),  A., 

ii,  399. 
Nutmeg,  analysis  of  (Busse),  A.,  ii,  82. 
Nutrition  of  plants,  moulds,  <tc.     See 
*    Agricultural  chemistry  (Appendix). 


Oats.     See  Agricultural  chemistry 

(Appendix). 
Oat-kernei,  proteids  of  (Osborne  and 

Campbell),  A.,  i,  716. 
Oatmeal,    proteids   from     (Kjeldahl), 

A.,  i,  583. 
Obituary  notices:  S.  W.M.])avv,T.,733. 
Robert  Galloway,  T.,  733. 
George  M.  Roberts,  T.,  734. 
Henry  Davis  Pochin,  T.,  735. 
Ochres,  natural  (Gin),  A.,  ii,  479. 
Octane,  normal,  heat  of  evaporation  of 
(Luginin),  a.,  ii,  146. 
)8j8-dinitro-  (Born),  A.,  i,  199. 
;8-nitro-)8-nitroso-  (Born),  A.,  i,  199. 
Octknoic  acid  :  Propylallylacctic  acid 

(Hjelt),  a.,  i,  598. 
OcTENYLlC  ALCOHOL  :  ^'.so-Butylallylcar- 
binol,  action    of  potassium  hydrogen 
sulphate  on  (Fournier),  A.,  i,  457. 
OCTINENES  : — 

Methyl-6-heptandiene-l  :  3    (FoFR- 

mer),  a.,  i,  457. 
Methylamylacetylene,  action  of  water 
on  (Desgrez),  a.,  i,  2. 
OcTiNOic  ACID  :  Diallylacetic  acid,  am- 
monium   salt,  action    of   heat    on 
(Obebreit),  a.,  i,  662. 
ethylic  salt,  action  of  hydi'Ogen  brom- 
ide on  (Oberreit),  A.,  i,  666. 
OcTiNOic    amide  :    Diallylacetamide 

(Oberreit),  A.,  i,  662. 
Octinonitrile  :  Diallylacetonitrile  and 

its  reduction  (Oberreit),  A.,  i,  662. 
Octinylamine  :  Diallylethylamine  :  its 
hydrochloride  and  platinochloride 
(Oberreit),  A.,  i,  662. 
hydrochloride,  action  of  silver  nitrite 
on  (Oberreit),  A.,  i,  662. 
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OCTINYLAMINE :    Dialljlethylamine 
uitrite   and    the   action  of    lieat    on 
(Obereeit),  a.,  i,  662. 
OCTiNYLic    ALCOHOL:     Diallylefchylic 

alcohol  (Oberbeit),  A.,  i,  662. 
OcToic  Acids  : — 

Octoie   acid   {caprylic    acid),  araino- 

(Behrend),  a.,  i,  410. 
a-Propylvaleric    acid,    methylic    salt 

(Oberrkit),  a.,  i,  6(S6. 
Dipropylacetic  acid,  di-hromo-  (Ober- 
eeit), A,,  i,  666. 
•Octolactones  :   a-Propylvalerolactone 
(Hjelt),  a.,  1,598;  (Oberreit), 
A.,  i,  666. 
bromo-  (Oberreit),  A.,  i,  666. 
/.yo-Propylvalerolactone  (Hjelt),  A., 
i.,  598. 
Octylenegltcol  : — 2  :  2  : 4-Trimethyl- 
pentane-1  :  3-diol,  action  of  sulph- 
\iric  acid  on  (FrANKe),  A.,  i,  404. 
oxidation  of  (Franke),  A.,  i,  404. 
•Octylic    alcohol,    action    of     light    on 
(RiCiiAEDSON    and   Fortey),    T., 
1352;  P.,  1896,  164. 
bromide,  chloride,  and  iodide,  mag- 
netic rotatory  power  and    relative 
density    of     (Perkin),    T.,    1063, 
1173,  1236,  1237. 
Octylidene  {caprylidene),  action  of  water 

on  (Desgrez),  a.,  i,  2. 
Octyl-a-pseudonitrole.     See  Octane,  fi- 

nitro-)8-nitro80-. 
Octylquinoxalinedodecoic  acid 
(Spieckfrmann),  a.,  i,  410. 
lEnanthaldehyde.     See  Heptoaldehyde. 
(ICnanthoic      acid     {oenanthylic    acid). 

See  Heptoic  acid. 
(Enanthylidene.     See  Heptylidene. 
(Enanthylidenc  compounds.     See  Hep- 
tylidene compounds. 
(Enoihera      Jaquinii,     occurrence      of 
galactan  and  araban  in  (Yoshimuea), 
A.,  ii,  60. 
-Oil  from  capsicum   seeds   (von  Bitto), 
A.,  ii,  209. 
of   CocJilearia  officinalis    (HOFMANN 

Lecture),  T.,  718. 
cotton  seed,  existence  of  sulphur  com- 
pound  in  (Dupont),  A.,  i,  409. 
action  of  silver  nitrate  on  (Dupont), 
A.,  i,  409. 
ethereal,  from  Sagapen  (HonBNADEL), 

A.,  i,  58. 
from  opoponax  (Baur),  A.,  i,  57. 
Oils,  effect  of   temperature   on  the  re- 
fractive power  of  (Beckuets  and 
Heiler),  a.,  ii,  81. 
critical  temperatures  of  solutions  of 

(Crismer),  a.,  ii,  506. 
41  new  constant  for  the  identification 
of  (Csismee),  a.,  ii,  506. 


Oils,  estimation  of  the  oxidisability  of 

(Bishop),  A.,  ii,  398. 
estimation  of  heat  of  bromination  of 

(Wiley),  A.,  ii,  549. 
chloro-iodine     process,    improvement 

on  (Waller),  A.,  ii,  454. 
animal,  detection   of,   in  mineral   oil 

(Halphen),  a.,  ii,  399. 
ethereal,  analysis  of  (Hirschsohn), 

A.,  ii,  223. 
fatty,    action   of   sulphur   on    (Alt- 
schul),  a.,  i,  126. 

sulphur  compounus  of,  hydrolysis 
of  (Altschul),  a.,  i,  126,  127. 

detection    of,    in    copaiba   balsam 
(Hirschsohn),  .4.,  ii,  508. 
fish,  analysis   of   (V'edeodi),   A.,   ii, 

81. 
mineral.     See  Mineral  oils. 
Secale   cornuium,   fatty,   analysis    of 

(Mjoen),  a.,  ii,  506. 
vegetable,   detection    of,   in    mineral 
oil  (H\lphen),  a.,  ii,  399. 

detection  of,  in  lard  (Jean),  A.,  ii, 
455. 

examination    of    (Levin),    A.,    ii, 
454. 
Oils.     See  also  : — 

Abies  canadensis  and  A.  excelsa,  oils 

from. 
Andropogon     schoenantJtus     and     A. 

nardus,  oils  from. 
Angelica  oil. 
Aniseed,  oil  of. 
Bergamot,  oil  of. 
Cedarwood  oil. 
Colza  oil. 
Cotton-seed  oil. 
Eucalyptus  oil. 
Fennel  oil. 
Geranium  oil. 
Hempseed,  oil  of. 
Hyoscyamus  niger  seed  oil. 
Lard  oil. 

Lemon-grass,  oil  of. 
Lignaloes,  oil  of. 
Limes,  oil  of. 
Linseed  oil. 
Mustard,  oil  of. 
Nut  oil. 
Olive  oil. 
Origanum  oil. 
Palm  oil. 
Patchouli. 
Pelargonium  oil. 
Picea  vulgaris,  oil  of. 
Pinus  sylvestris  and  P.  pumiliOf  oils 

of. 
Poppy-seed  oil. 
Rhodinol. 
B-osemary,  oil  of. 
Eosee,  oil  of. 
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Oils.     See  :— 
Rosin  oil. 
Santal  wood  oil. 
Secale  cornutum. 
Sesame  oil. 

Strophanthus  Iiispidus  i^eed  oil. 
Thyme,  oil  of. 
Valerian,  oil  of. 
Whale  oil. 

Wild  marsh  rosemary,  oil  of. 
Olefines,  the  chief  products  of  electro- 
lysis of  fatty  acids  (HiMOXET),  A.,  i, 
664. 
Oleic  acid,  action  of  sulj^liur  on  (Alt- 
schul),  a.,  i,  126. 
alkali  salts,  behaviour  of,  with  water 
(Krafft  and  Wiglow),  A.,  i,  80. 
cholesterylic  salt  of  (Huethle),  A., 
ii,  485. 
Oligiste.     See  Haematite. 
Oligoclase   from    Mexico?     (FoTTQU^), 
A.,  ii,  532. 
from    Thuringia    (Fkomme),    A.,   ii, 
370. 
Oligoclase-andesine     from     France 

(Fouque),  a.,  ii,  532. 
Olirine  from  the   Eifel  (Thaddkeff), 
A.,  ii,  372. 
from   Norway  (Thaddjkeff),  A.,  ii, 
372. 
Olivine  group,  composition  and  optical 
properties  (Penfield  and  Forbes), 
A.,  ii,  373. 
composition,  sp.  gr.,  and  isodimorph- 
ism  in  (Thadokkff),  A.,  ii,  372. 
Olivine-andesitc     from     New    Zealand 

(Speight),  A.,  ii,  192, 
Olive  oil,  oxidisability  of  (Bishop),  A., 
ii,  399. 
detection  of  paraffin  in  (Caepentier), 
A.,  ii,  452. 
Ommatic  acid,  preparation  and  proper- 
ties of  (Zopf),  a.,  i,  104. 
Onion,    occurrence  of  quercetin  in  the 
outer  skin  of  the  (Perkin  and  Hum- 
mel), T.,  1295  ;  P.,  1896,  144. 
Onyx  marbles  (Mbeeill),  A.,  ii,  260. 
Opal,  artificial  precious  (Cesaeo),  A.,  ii, 
253. 
from    Bohemia     (Katzee),    A.,     ii, 

187. 
from  British  Columbia  (Hoffmann), 
A.,  ii,  190. 
Opiananthranilic    acid    and     its     salts 

(Liebbrmann),  a.,  i,  683. 
Opianic    acid    (Wegscheider),    A.,    i, 
480. 
condensation    of,    with    1:3:  2'-tri- 
methylquinaldine  (Nencki),   A.,  i, 
256. 
methylic  salts  (Whoscheidee),  A.,  i, 
480. 


Opianic  acid,  tl'-tropine  salt  of  (Liebbe- 
mann),  a.,  i,  683. 
ethylanilic     lactone    (Liebermann), 

A.,  i,  233. 
ethylanilide.    See  Opianic  acid  ethyl- 
anilic lactone, 
methylketolide  (Liebermann),  A.,  i, 

683. 
j8-naphthylamine,    bromo-    (Lieber- 
mann), A.,  i,  682. 
iS-naphthylamine,     nitro-      (Lieber- 
mann)! A.,  i,  682. 
a-naphthylamic      lactone      (Lieber- 
mann), A.,  i,  233. 
i8-naphthylamio      lactone      (Lieber- 
mann), A.,  i,  233. 
naph  thy  him  ides  of.    See  Opianic  acid 

naphthylami>'  lactones, 
semicarbazoue  (Liebermann),  A.,  i, 
232. 
methylic    salt    of    (Liebermann), 
A.;  i,  232. 
tetrahydroquinaldinic    lactone    (Opi- 
anic   tetrahydroquinaldide)    (Lie- 
bermann), A.,i,  233. 
•     tetraliydi'ouuiuolinic  lactone  {Opianic 
tetrahijdroqn  itiolide)  (Lieber- 

mann), A.,  i,  233. 
Opianic  acid,  bromo-,  action  of,  on  hy- 
drocotarnine   (Liebehmann),  A.,  i, 
711. 
nitro-,  action    of,  on   hydrocotarnine 
(Liebeemann),  a.,  i,  711. 
Opian-j8-iiaphthylamic      acid     and     its 
sodium  and  methylic  salts  (Liebee- 
mann), A.,  i,  233. 
nitro-,  sodium  salt  of  (Liebermann), 
A.,  i,  682. 
Opianoximic    acid    anhydride    (Weg- 
scheider), A ,  i,  480. 
Opianyl-1  :  3  :  2'-trimethylquinoline 
and  its  platinochloride  (Nencki),  A., 
i,  256. 
Opium,  estimation  of  (Dott),  A.,  ii,  283. 
estimation  of  morphine  in  (Kebler), 
A.,  ii,  403. 
Optical  activity.     See    Light,    rotatory 

power. 
Opoponax,  examination  of  (Baur),  A,, 

i,  57. 
Opuntia,,    occurrence    of     galactan    in 

(Yoshimura),  a.,  ii,  60. 
Orange,    basic    constituents    of    bitter 

(Jahns),  a.,  i,  712. 
Orangite    from    Norway    (Schmelck), 

A.,  ii,  186. 
Orcinol,  amino-,  and  its  hydrochloride 

(Henrich),  a.,  i,  477. 
■     diw'WYo-  (Henrich),  A.,  i,  477. 
acc'toxirne  (Henricji),  A.,  i,  477. 
oxime,  isomerism  of  (Henrich),  A., 
i,  476.' 
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Ores,  Austrian,  analyses  of  (John   and 
Eichleiteb),  a.,  ii,  252. 
Bavarian,    analyses    of     (Schwager 

and  GriJMBEL),  A.,  ii,  431. 
Canadian,  analyses  of  (Hoffmann), 

A.,  ii,  191,  259. 
Servian,  analyses  of    (Losanitsch), 
A.,  ii,  252  ;  (Stanojevic),  A.,  ii, 
255. 
Organic  compounds,  detection  of  chlor- 
ine, bromine,  and  iodine  in  (Rai- 
Kow),  A.,  ii,  70. 
estimation  of  iodine  in  (Schuyten), 

A.,  ii,  71. 
estimation    of    nitrogen    in,   by   the 
Kjeldahl  process  (Causse),  A.,  ii, 
72. 
estimation   of  sulphur  in   (Asboth), 
A.,  ii,  448. 
Organic    salts,    estimation    of    zinc    in 

(Von  Rittee),  A.,  ii,  578. 
Organic   matter,  oxidisable,  estimation 
of,  ill  cyanide  solutions  (Bettel),  A., 
ii,  276. 
Origanum,   oil,   constituents    of    (GriL- 

demeister),  a.,  i,  54. 
Origanum  swyrniacum^  constituents  of 

(&ILDEMEISTER),  A.,  i,  54. 

Ornithopns,  potash  and  phosphoric  acid 
required  by  (6mets  and  Schkeiber), 
A.,  ii,  384. 
Ortho-  and  para-  compounds,  compara- 
tive  actions  of,  on   organisms    (l3o- 
korny),  a.,  ii,  668. 
Orthoclase  from   Bavaria    (Schwager 
and  GiJMBEL),  A.,  ii,  431. 
from    Odenwald    (Chelius),   A.,   ii, 

612. 
from  Thuringia  (Fromme),  A.,  ii,  370. 
Osazone.     C18H20O3N4,     derived     from 
quercitol    (Kiliani    and    Schafer), 
A.,  i,  586. 
Osazones   of    furfuroids   from    barley- 
straw  (Cross,  Bevan,  and  Smith), 
T.,  1607  ;  P.,  1896,  174. 
Oscillnria     leptotricha,     crystalline 
colouring    matter  from    (Molisch), 
A.,  i,  660. 
Osmium  : — Amidochlorosmic  acid, 
potassium  salt  of   (Brizard),  A.,  ii, 
654. 
Osmosis,    initial    rate    of,    in    various 
liquids  (Lazarus-Barlow),  A.,  ii, 
196. 
of  blood-serun^,  initial  rate  of  (Bar- 
low), A.,  ii,  664. 
through  walls  of  living  blood-vessels 
(Leathes),  a.,  ii,  196. 
Osmotic    pressure,    theory    of    (Fitz- 
gerald), T.,  905  ;  P.,  1896,  25. 
mathematical    treatment    of    (van 
Laar),  a.,  ii,  154. 


Osmotic    pressure     and     the     law     of 

active  masses,  connection  between 

(Jakowkin),  a.,  ii,  593. 
relation  of,  to  initial  rate  of  osmosis 

(Lazarus-Barlow),  A.,  ii,  196. 
of    blood-plasma    (Koeppe),  A.,    ii, 

376. 
effects  of  changes  of,    in  the  blood 

(Leathes),  A.,  ii,  196. 
relation    of,    to    secretion    of    urine 

(Tamann),  a.,  ii,  618. 
Osotriazonedicarboxjlic    acid.       See 
Azimidoethylenedicarboxylic  acid. 
Osteomalacia,  excretion  of  calcium  salts 

in  (Key),  A.,  ii,  489. 
Ottrelite  from  Maryland  (Eakins),  A., 

ii,  39. 
Ovarian  cyst,  analysis   of  liquid  from 

(Lieblein),  a.,  li,  263. 
Oxalacetic  acid   (Michael  and  Bucii- 

er),  a.,  i,  85. 
from  the  ethylic  salt  and  from  ethylic 

a.9diethoxysuccinate  (Michael  and 

Bucher),  a.,  i,  599. 
from    ethylic    ethoxyfumarate    and 

ethoxymaleic   acid   (Michael  and 

Bucher),  A.,  i,  599. 
constitution  of  (Michael  and  Buch- 
er), A.,  i,  600. 
Oxalacetic  acid,  ethylic  salt  of,  reduction 

of  (Wislicenus),  a.,  i,  672. 
Oxalic  acid,  action  of  light  on  a  solution 

of  ferric  chloride  and  (Lemoine), 

A.,  ii,  285. 
freezing  points  of  aqueous  solutions 

of  (i'ONSOT),  A.,  ii,  412. 
absorption  by  silk  of  dilute  (Walkee 

and  Appleyard),   T.,   1346;    P., 

1896,  147. 
action    of    inorganic  acidic   metallic 

oxides  on  (Rosenheim),  A.,  i,  278, 

348. 
action  of  uranyl  oxalate  on  (Fat),  A., 

i,  465. 
amount    and    source    of,    in    urine 

(DuNLOp),  A.,  ii,  263. 
amount  of,   in  nodules    (Stoklasa), 

A.,  ii,  205. 
Oxalic  acid,  aluminium,  and  potassium 

aluminium  salts  of  (Rosenheim), 

A.,  i,  278.  279. 
chromium,  and  chromium  potassium, 

salts  of  (Rosenheim),  A.,   i,  279, 

280,  348. 
iron  and  alkali  iron,  salts  of  (Rosen- 
heim), A.,  i,  280,  348. 
uranous  salt  of  (Fay),  A.,  i,  464. 
Oxalic  acid,   aniline  salt  of  (HoFMANN 

Lecture),  T.,  641. 
butylamine  salt  (Berg),  A.,  i,  8. 
ethylic      salt,      melting      point      of 

(y.  Schneider),  A.,  ii,  290. 
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Oxalic    acid,    ethjlic     gait,    molecular 

volume   of,    in   organic   solvents 

(Nicol),  T.,  143  ;  P.,  1895,  237. 

action  of  sodium  on  (Feey),  A.,  ii, 

107. 
condensation  of,  witli  bromobenzene 

(Feet),  A.,  i,  99. 
condensation    of,    with  piperazine 

(Rosdalsky),  a.,  i,  257. 
reduction  of  (VVislicenus),  A.,  i, 
672. 
Oxalic  acid,  amino-,  oxime  of,  identity  of, 
with  bydroxyoxamide  (ScHirr  and 
MoNSACCHi),  A.,  i,  209. 
imido,  ethylic  salt  (Nef),  A.,  i,  73. 
diinddo-,  ethylic  and  dietbylic  salts 
(Nef),  a.,  i,  72. 
Oxalic  acid,  detection  of,  in  putrefactive 
tissues  (ViTALi),  A.,  ii,  454. 
estimation   of,   with    potassium  per- 
manganate    (Beethelot),    A.,  ii, 
70. 
Oxalmethylbutylhydrazide     (Fdanchi- 

MONT  and  VAN  Eep),  a.,  i,  275. 
Oxalyldimesitylic    oxide    (Claisen, 
Tingle,    and    Keestiens),    A.,    i, 
562. 
Oxalyldiphenylguanidine,    preparation 

of  (lioFMA^N  Lectuee),  T.,  653. 
Oxallylthiouramil    (FiSCHEB),     A.,    i, 

142. 
Oxamethane,    action    of    phosphorus 
tricbloride    on  (Lachmann),   A.,    i, 
601. 
Oxamide,  action  of  sodium  hypochlorite 
on  (de  Coninck),  A.,  i,  282, 
tartrate  (Topin),  A.,  i,  283. 
Ox-bile,  prei)araiion  of  bile  acids  from, 
and  their  colour  reactions  (Richtee), 
A.,  i,  111. 
Oxides,    metallic,    ignited,  solution    of 

(Boenieagee),  a.,  ii,  502. 
Oxime,    C'loUisBiOoN,    from  dibromo- 
menthone  (BeckmANN  and  Eickel- 
beeg),  a.,  i,  313. 
C13H15NO,    from  the    aldehyde  con- 
densation   product  of  cinnamalde- 
hyde    and    methyl    ethyl     ketone 
(ScHOLTz),  A.,  i,  368. 
CJ7H17NO,  from  the  ketone  conden- 
sation   product   of  cinTiamylidene- 
acetone      and      benzaldehyde 
(ScHOLTz),  A.,i,  368. 
Oximes,   acidity   of   (Geeilowski  and 

Hantzsch),  a.,  i,  374. 
Oximes.     See  aKo  : — 

o-Acetamidnbenzophenoneoxime. 

Acetic  acid,  oxime  of. 

Acetoacetic  acid,  ethylic  salt,  oxime 

of. 
Acetoacetate    amphidioiime,    ethylic 
salt. 


Oximes.     See : — 

Acetoacetic  anilide,  oxime  of. 

7- Aceto  butyric  acid,  oxime  of. 

Acetone-oximc. 

Acetoxime. 

Acetjlbutylic  alcohol,  oxime  of. 

Acetylisatinedioxime. 

Acetyl?'.sopropylketopentamethylene, 

dioxinie  of. 
Aldeliydocitrazinic  acid  oxime, 
Anisaldoxime. 
Anisyl  ethyl  ketoxime. 
Anthraquinoneoxiuie. 
Azoxy phenyl  jp-to\yl  ketoxime. 
Benzaldoximes. 

Benzenedioxime  (quinonedioxime) . 
Benzen}  laminoxime. 
Benzeii}loxime. 
>  Benzophenoneoxime. 
Benzoylcoumaroneoxime. 
Benzoyliiiethylic       phenylic       ether 

oxime. 
Benzyl  methyl  ketoxime  and  dioxime. 
Benzylidenacenaphthcnoneoxime. 
Benzyiideneacetoacetic  acid  oxime. 
Benzylid*  nediacetonaminoxime. 
Benzylidenementhoneoxime. 
BenzyJidencmethylhexenoneoxinie. 
Butyiic  acid,  oxime  of. 
Buty  rolact  onedioximc. 
Caniphoroxime. 
Chrygokeloxinie. 
2  :  4-Diethoxybenzoylformic  acid 

oxime. 
Dimethylglyoxime. 
Dimethyl-2  :  5-hexanol-3-one-4, 

oxime  of. 
2  :6-Dimethyl-3-oximidoctanio  acid. 
Diphenyleiie  ketone  oxime. 
i//-l)iphenylcne  ketone  oxime. 
4  :  5-Diphenyloctanedione,  2  :  7-, 

dioxime. 
Ethenylamidoxime,  cyan-. 
Olucosamine  hydrochloride,  oxime  of. 
Houioterpenylic  acid,  oxime  of. 
Hydrochlorocarx  oxime. 
Hydroxy  benzaldoximes. 
Bydroxydihydrocarvoxime. 
Hydroxynaphthaquinoneimide,  oxime 

of. 
Hydroxy  quinolinequinoneoxime. 
Kelodihydrophenotriazinoxime. 
Ketone,  CjiHoeO, oxime  of. 
Ketopiiiic  acid,  oxime  of. 
Malo  enediamidoxime. 
Malonic  acid,  oxime  of. 
Menthoneoxime. 
d- and  ^-Menthoneoximes. 
Menthoxirnic  acid. 
Mesitylaldoxime. 
o-Methoxybenzophenonooxime. 
Methyl  anilidobutyl  ketoxime. 
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Oxime^.     See  : — 

Methyl  benzamidobutjl  keloxime. 
Methyl  a-ethylpropyl  ketoxime. 
Metliylbenzhydroximic  acid. 
Methvlbutyrolactone,  bromo-,  oxime 

of/ 
Methylisobutyrylketopentamethyl- 

ene,  dioxime  of. 
3-Methyl-5  isohntj[-Ac,-c^clo- 

liexerioiie  aud  its  carboxylic  acids, 

oximes  of. 
Metliyldihydroresorcinoldioxime. 
Methylglyoxime. 

Methyley/c^ohcxanone,  isoiiitroso- . 
Methycy/cZohexenoneoxime. 
3-Methyl-5-hexyl-A2-c^cZohexenone 

and  its  carboxylic  acids,  oximes  of. 
11  -Metliyltroponinoxirae. 
]N'aphtliaquinoneoxime. 
a-Naphthylglyoxylic  acid  oxime. 
/:{-Naphthylic  benzoylmethylic  ether, 

oxime  of. 
Bisuitrosotetralvydrocarv  oxime. 
IN'opinoneoxirae. 
JS'ortropinonoxime. 
Oxalic  acid,  amino-,  oxime  of. 
( )xydimethylnaphtliol  oxime. 
.1 'apaveraldoxime. 
l^henyl^-tolyl  ketoxime. 
Phenyl  w-xylyl  ketoxime. 
Phenylacetoxime. 
7  vo-Phoi'oneoxime. 
Pinonie  acid,  oxime  of. 
a-Pinonic  acid,  oxime  of. 
Pinononic  acid,  oxime  of. 
Piperonaloxirae. 
Propionic  acid,  oxime  of. 
Pi'opionylgly collie  acid,  oxime  of. 
5-/so-Propylheptan-2-onoic  acid, 

oxime  of. 
Pulegoneoxime. 
Pulegone,  isonilroso-. 
Pyridineacet  oxime. 
TJhodinaldoxinie. 
Ti'iacetonaminoxirae. 
IVimetbylbenznldoximes. 
'J'ropiuoneoxime. 
\'inyldiaceton8iiiineoxime. 
Oximidoacetoacelic    ncid  and   its    salts 

(Haxtzsch  and  Wild),  A.,  i,  285. 
action  of  alkalis  on  (Hantzsch  and 

Wild),  A.,  i,  285. 
action  of  hydi'iodic  acid  on 

(Hantzsch  and  Wild),  A.,  i,  285. 
amide  of  (Hantzsch  and  Wild),  A., 

i,  285. 
Oximidopropionic-acetic  acid   and  salts 

(Hantzsch  and  Wild),  A.,  i,  285. 
action  of  hydriodic  acid  on 

(Hantzsch  and  Wild),  A.,  i,  285. 
Oxyacanthine,  properties   and   salts  of 

(Pommeekhne),  a.,  i,  67. 


Oxyacanthine.    benzoyl    deriyative     of 

(Pommekkunk),  a.,  i,  67. 
Oxycellulose  f rom  fir-wood,  non-identity 

of,    with   other    oxycelluloses    (dk 

Haas  and  Toliens),  A.,  i,  6. 
action      of     hydrochloric      acid     on 

(Tollens),  a.,  i,  7. 
Oxychlorophosphines.     See  Pliosphines,. 

oxychloro-. 
Oxydase,    a   generic  term   for    laccase, 
tyrosinase,  &c.    (Bertrand),   A.,   ii, 
571. 
Oxygen  of  atmosphere,  origin  of  (Phip- 

son),  a.,  ii,  265. 
atomic  weight   of  (Thomsen),  A.,  ii, 

471  ;   (Mokley),  a.,  ii,  640. 
and  hydrogen,  ratio   of  their  atomic 

weights  (Thomsen),  A.,  ii,  244. 
preparation  of  (Vitali),  A.,ii,  92. 
behayiom*  of,  when  submitted  to  the 

electric     discharge     (Collie     and 

Kamsay),  a.,  ii,  634. 
vapour  pressures  of  liquid  (Esteei- 

CHEr),  a.,  ii,  150. 
density  of  (Thomsen),  A.,   ii,   471  ; 

(Mokley),  A.,  ii,  518. 
specific  gravity^  of,  and  combustion  in 

liquid  (Dewae),  P.,  1895,  226. 
velocity  of  attraction  of,  for  hydrogen 

(Teclu),  a.,  ii,  14. 
combination      of     hydrogen     with 

(Meyer  and  Eaum),  A.,  ii,  162. 
rate  of  combination  of  hydrogen  with 

(GrAUTiER    and    HiiLiER),  A.,    ii, 

416. 
quadriyaleucy  of  (Bkuhl),  A.,ii,  163. 
quadriyalent,     organic     compounds 

containing  (Zkcciuni),  A.,  i,  197. 
spectroscopic    examination    of    com- 
pound of  hamioglobin  with  (Qam- 

Gke),  a.,  i,  713. 
physiological    action    of    want    of 

(Lokb),  a.,  ii,  318. 
evolution   of,  by  plants  (Phipson), 

A.,  ii,  265. 
influence    of,    on    fermentation    by 

yeast  (Rapp),  A.,  ii,  668. 
Oxygen,  estimation   of,  by   pyrogallol, 

source  of  error  in  (Clowes),  P., 

1895,  200. 
dissolved,   estimation   of    (Romijn),. 

A.,  ii,  579. 
estimation  of,  in  air,  &c.  (Krbideh),. 

A.,  ii,  124. 
estimation  of,  in  commercial  copper 

(Blount),  A.,  ii,  333. 
Oxygranatanine,  its  salts   and  benzoyl 
derivative  (CiAMiciAN  and  Silbbb),. 
A.,  i,  397. 
Oiylia'inoglobin  crystals,  preparation  of 

(Arthur),  A.,  i,  400. 
from  hoi'sos'  blood  (Jutt),  A.,  i,  584. 
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Oxyhsemoglobin,  spectroscopic  examina- 
tion of  (Gamgee),  a.,  i,  713. 
Oxymenthylic    acid    (Beckmaxn    and 

Mehelandee),  a.,  i,  312. 
^-Oxymethjlpurin  (Fischer),  A.,  i,  13, 
14. 
ffichlor-  (Fischer),  A.,  i,  13. 
Oxypliosphazoaiiilides,  probable  consti- 
tution   of   (MiCHAELis   and   Silber- 
STEix),  A.,  i,  344. 
Oxyphosphazobenzeneanilide    and    its 
ethylic      and      phenylic      salts 
(MiCHAELis  and  Silberstein),  A., 
i,  344. 
decomposition    products  of   (MiCKA- 
ELis  and  Silberstein),  A.,i,  344. 
■Oxyphosphazo-«i-bromobenzenebrom- 
anilide  and  its  ethylic  salt  (MiCHA- 
ELis and  Silberstein),  A.,  i,  344. 
compound  of,  with  aniline  and  with 
phenol  (MiCHAELis   and   Silber- 
stein), A.,  i,  345. 
•Oxyphosphazo/M-bromobenzenecitbrora- 
anilide    (Michaelis    and    Silber- 
stein), A.,  i,  345. 
Oxyphosphazo-w?-bromobenzene^r/- 
bromanilide  (M[chaelis  and  Silber- 
stein), A.,  i,  345. 
Oxyphosphazo-w?-bromobenzene^rt- 
cliloranilide  (Michaelis  and  Silber- 
stein), A.,  i,  345. 
Oxyphosphazo-m-clilorobenzenechlor- 
anilide  (Michaelis    and    Silber- 
stein), A.,  i,  844. 
Oxyphosphazo-o-toluenetoluidide 

(Michaelis  and  Silberstein),  A., 
i,  345. 
OxYphosphazo-jt^-toluenetoluidide 
(Michaelis  and  Silberstein),  A., 
i,  345. 
Oxyphosphazo-^-ioluenebromo-jo-tolui- 
dide    (Michaelis    and    Silber- 
stein), A.,  i,  345. 
action  of  acetic  acid  and  of  phenol 
on  (Michaelis  and  Silberstein), 
A.,  i,  345. 
Oxysulphazotic    acid.     See   Sulphur— 

nitrosodisulphonic  acid. 
Ozone,   generator   for  (Si^guy),  A.,  ii, 
518. 
formation  of,  by  the  action  of  heated 
metallic      oxides      on      oxygen 
(Brunck),  a.,  ii,  93. 
formation  of,  from  potassium  chlorate 
and  manganese  dioxide  (Brunck), 
A.,ii,  93. 
formation  of,  by  distilling  permanga- 
nate    and     sulphuric    acid     in    a 
vacuum  (Frye),  A.,  ii,  417. 
absence  of,  in  oxygen  from  manganese 
dioxide     and    potassium     chlorate 
(McLeod),  T.,  1015  ;  T*.,  1896, 104. 


Ozone,  apparatus  for  demonstrating  tlie 

properties  of  (Ne wth),  T.,  1298  ; 

P.,  1896,  139. 
cause  of  the  mist  produced  by  (Ex- 

GLER  and  Wild),  A.,  ii,  558' 
action    of,    on    potassium    iodide 

(Brunck),  A.,  ii,  93. 
influence  of,  on  the  combustibility  of 

di'v   carbonic   oxide  (Dixon),    T., 

785 ;  P.,  1896,  56. 
detection   of,   in   air    (F^ngler   and 

Wild),  A.,  ii,  574. 
separation    of     liydrogen    peroxide 

from  (Engler  and  Wild),  A.,  ii, 

574. 
Ozotoluene  (Renard),  A.,  i,  149. 
Ozo-o-xylene  (Renard),  A.,  i,  149. 


P. 


Pachiima  Cocos,  analysis  of  (Winter- 
stein),  A.,  ii,  03. 
Paints,    examination    of    (Hefelmann 

and  Mann),  A.,  ii,  680. 
Palladium,  melting  point  of  (IIolborn 
and  Wien),  A.,  ii,87. 
absorption  of   helium   by  (Tilden), 

A.,  ii,  656. 
solubility   of   carbon   in    (Moissan), 
A.,  ii,  610. 
Palladium    hydride,    electrical  conduc- 
tivity of  (Kbakau),  a.,  ii,  5. 
dissociation   pressure   of    (Keakau), 
A.,  ii,  5. 
Palm  oil,  oxidisability  of  (Bishop),  A., 

ii,  399. 
Palmitic    acid,    action    of    light    on 
(Richardson    and    Fortey),   T., 
1349. 
behaviour   of    alkali    salts   of,    with 
water  (Khafft  and  Wiglow),  A., 
i,  80. 
choleeterylic  salt  of  (Hurthle),  A., 
ii,  485. 
Palmitic  chloride,  action  of  lead  thio- 

cyanate  on  (Dixon),  T.,  1594. 
M-Palmityl-r-phenylbenzylthiourea,  and 
action  of  silver  nitrate  on  (Dixon), 
T.,  1598  ;  P.,  1896,  223. 
a-Palmityl-6-phenylbenzylurea 

(Dixon),  T.,  1598  ;  P.,  1896,  223. 
M-Palmityl-j'-phenylmethylthiourea 

(Dixon),  T.,  1597  ;  P.,  1896,  223. 
ai-Palmitylphenylthiocarbamide 

(Dixon),  T.,  1595  ;  P.,  1896,  223. 
Palmitylphenylurea  (Dixon),  T.,  1596; 

P.,  1896,  223. 
Palmitylphytosterin  (Hesse),  A.,  i,180. 
Palmitylthiocarbamido,  action  of  silver 
nitrate  on  (Dixon),  T.,  1596. 
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Palmityltliiocarbimide    (Dixon),    T,, 
1594  ;  P.,  1896,  223. 

action  of  juiiliiie,  o-  and  jo-toluidine, 
methylaiiiline,   and    benzTlaniiine 
on  (Dixon),  T.,  1595—1598. 
«i-Palniityl-o-toljlthiocarbamide,    and 

action  of  silver  nitrate  on  (Dixon), 

T.,  1596;  P..  1896,  223. 
rt  J-Palmity  1-jf)-  tolylthiocarbainide,     and 

action   of  silver  nitrate  on  (Dixon), 

T.,  1597  ;  P.,  1896,  223. 
^^J-Palmityl-o-tolylurea    (Dixon),    T., 

1596;  P.,  1896,  223. 
ai-Palmitvl-p-tolylurea    (Dixon),    T., 

1597;  P.,  1896,  223. 
Panaresinotannol  (Baur),  A.,  i,  67. 
a-  and  /3-Panax-re.«en  (Baur),  A.,  i,  57. 
Pancreas,  solubility  of    the    amylolytic 

ferment  of  the,  in  alcohol  (Dastke), 

A.,  i,  398. 
Pancreatic    juice,    action    of,    on    milk 
(Halliburton  and  Brodie),  A.,  ii, 
662. 

action  of,  on  trelialose,  cane  susjar,  and 
maltose  (Bourquelot  and  GtLey) 
A.,  ii,  315. 
Pangium    edule,    formation    of   hydro- 
cyanic   acid    in     and    presence    of  a 

reducing   sugar   in    (Treub),   A.,  ii, 

327. 
Papaveraldoxime,     stereoisomerism     of 
(Hirsch),  a.,  i,  191. 

hydrochloride  and  dihvdrochloride  of 
(Hirsch),  A.,  i,  191. 
Papaveraldylaniine,    from    papaverald- 
oxime (Hirsch),  A.,  i,  192. 
Papaverine,  behaviour  of,  in  the   Stas- 

Otto  process  (Otto),  A.,  ii,  508. 
Papaverinic  acid,  methyl   derivative  of 

and  niethylbetaine  of    (Herzig   and 

Meyer),  A.,  i,  68. 
Paper,  detection  of  wood  pulp  in  (Wo- 

lesky),  a.,  ii,  505. 
Papilionacece.,  nitrogen   assimilation  of 

some  (Billiviller),  A.,  ii,  440. 
Para-   and  ortho-compounds,   compara- 
tive  actions   of,   on   organisms    (Bo- 

zorny),  a  ,  ii,  668. 
Parabanic  acid,  physiological  action  of 

(LusiNi),  A.,  ii,  492. 
Paracasein.     See  Casein. 
Paraffin.     See  Mineral  oil. 
Paraffin,  C29HCP,  from   Charas   (Wood, 

Spivey,  and  Easterfield),  T.,  543  ; 

P.,  1896,  76. 
Paragalactan.     See  Galactan. 
Paramyosinogen.     See  Myosinogen. 
Paranaphthalene.     See  Anthracene. 
Paraniline,     discovery     of     (Hofmann 

Lecture),  T.,  689. 
Paranthracene.     See  Dianthracene. 
jParmelia  encaiista  and  P.  perUtsa,  oc- 


currence of  atranoric  acid  in  (Zopf)  . 

A.,  i,  103. 
Parmeliopsis  hyperopia,  occurrence  of 

atranoric     acid     in    (Zopf),    A.,    i, 

103. 
Partition  coefficient.     See  Equilibrium. 
Patchouli-camphor,    rotatory  power  ol, 

in  the  crystalline  and    liquid   states 

(Traube),  a.,  ii,  509. 
Patchouli    oil,    analysis    of    (HlRSCli- 

sohn),  a.,  ii,  223.*^ 
"Patent  blue"   (Prud'homme),  A.,  i, 

485. 
Paucine,    properties   of,    and    its    salt* 
(Merck),  A.,  i,68. 

action   of    potash    and    concentrated 
hydrochloric  acid  on  (Merck),  A., 
i,  68. 
Peach-kernel,  proteids  of  the  (Osborne 

and  Campbell),  A.,  i,  715. 
Pearceite   from   Montana    (Penfield), 

A.,  ii,  658. 
Peas.     See  Agricultural  chemistry. 

(Appendix.) 
Peat  in  fermentative  changes  in  water, 

action  of  (Adeney),  A.,  ii,  324. 
Pectase  in  plants  (Bertrand  and  Mal- 

l^vbe),  a.,  ii,  267. 
Pectins,  constitution  of  (Cross),  A.,  i, 

77. 
Pectin-substances,  analogy  in  composi- 
tion of,  to  carbohydrates  (de  Haas 
and  ToLLENs),  A.,  i,  7. 

probable  constitution  of  (Tollens), 
A.,  i,  7. 

products  of  hydrolysis  of  (de  Ha.'VS 
and  Tollens),  A.,  i,  7. 
Pelageine  (GtRIFFIths  and  Platt),  A., 

i,  182. 
Pelargonic  acid.     See  Ennoic  acid. 
Pelargonium  oil.     See  Geranium  oil. 
Pelargylaminoazelaic    acid    (Spikcker- 

mann),  a.,  i.  410. 
Pelargylaminobrassylic  acid,  hydroly&i.s 

of  (Spieckermann),  a.,  i,  410. 
•^'-Pelletierine.  See  Granatonine. 
Pellotine,  benzoyl  derivatives  of  (Heff- 

ter),  a.,  i,  267. 
Penicillinm    glaucum,    assimilation    of 
nitrogen  bv  (Pukiewitsch),  A.,  ii, 
571. 

mineral   nutrition   of  (Benecke),  A  , 
ii,  572. 

extraction  of  mallase  from  (BouEQiE- 
lot),  a.,  i,  111. 

inversion   of   cane  sugar   by  (Fermi 
and  Montesano),  A.,  ii,  493. 
Pentacarbon   rings,  syntliesis  of   (Japp 

and  Murray),  P.,  1896,  146. 
Pentacetyltetrabromomorin,  preparation 

of  (Perkin  and  Bablich),  T.,  795  ; 

P.,  1896, 186. 
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Fentaclet/ira  macropJii/lla,  paucine  the 

alkaloid  of  (Meeck),  A.,  i,  68. 
Peiitadecoic   acid,  bromo-    (Ciamician 
and  8ilber),  A.,  i,  596. 
iodo-  (CiAMiciAN  and  Silbee),  A.,  i, 
596. 
Pentaglycol,  action  of  liydriodic  acid  and 
phosphorus    on    (Apel   and   Tol- 
LEXs),  A.,  i,  115. 
iodhjdrin   (Apel  and  Tollens),  A., 
i,  115. 
Pentamethenylacetie   acid.      See   cyclo- 

Pentylacetic  acid. 
Pentamethenvlmalonic  acid.     See  cyclo- 

Pentylraalonic  acid. 
Peutamethylaniline,    nitrile     and     ho- 
nitrile     obtained     from     (HoFMANX 
Lecture),  T.,  7I0. 
Pentani  ethyl  ben  zovlpropionic     acid 

(Muhe),  a.,  i,  232. 
Pentamethylaehydrobrazilin  (Herzig), 

A.,  i,  37y. 
Pentamef  hyldehydrohcematoxylin 

(Herzig),  A  ,  i,  379. 
Pentamethylenetetrannne,      rfiamino- 
(DuDEN  and  Scharff),  A.,  i,  122, 
123. 
(Zniitroso-,  action  of  nascent  hydrogen 
on  (DuDEN  and  Scharff),  A.,  i, 
122. 
Pentamethyleneletraniinebisdiazobcnz- 
enesnlphonic   acid,   salts   of  (Dide>' 
and  Scharff),  A.,  i,  123. 
Pentane,     i8)8-dinitro-     (Born),    A.,   i, 
198. 
7-dinitro-  (Born),  A.,  i,  198. 
;3-nitro-)8-nitroso-  (Born),  A.,  i,  198. 
/■vo-Pentane,  )8i3-dinitro-   (Born),  A.,  i, 
199. 
)3-nitro-)3-nitroso-  (Born),  A.,  i,  199. 
Pentanedioic-3-diinethyloic   acid.      See 

Propanepentacarboxylic  acid. 
PentanedioictetraTnethyloic-2  :  3  :  3  :  4- 
acid.      See   Propanehexacarboxylic 
acid. 
Pentane-a77a-tetraparboxylic     acid 
(Heinke  and  Peekin),  T.,  1509. 
action  of  heat  on  (Heinke  and  Pee- 
kin), T.,  1509. 
ethylic  salt  (Heinke  and  Per  kin), 
T.,  1509. 
Pentanetetronal.     See  Lyxose. 
Pentaneteicarboxylic  acids  : — 
n-Pentane-a7ai-tricarboxylic     acid 
(HEINK^;  and  Peekin),  T.,  1510. 
Dimetliylpropane-aoai-tricarboxylic 
acid,    action  of  heat  on  (Perkin 
and  Goodwin),  T.,  1474. 
and  salts  (Peekin  and  Goodwin), 

T.,  1473. 
etbylic   salt   (Perkin   and  Good- 
win), T.,  1472  ;  P.,  1896,  170. 


Pentaneteicarboxylic  acids  : — 
Dimethylpropane-aaoj -tricarboxylic 
acid,  sodio-,  ethylic  salt,  action  of 
phenoxj^ethvlic  bromide  on  (Pee- 
kin), T.,  1500;  P.,  1896,  170. 
Pentaphenyldignanide  :  its  hydrochlor- 
ide and  platinochloride  (Mackwald), 
A  ,  i,  30. 
Pentene,  keto-.     See  Ketopentene. 
cycZo-Pentene,  ilihvoxviO-  (Keaemak  and 
Spilkee),  a.,  i,  290. 
fe^/'abromo-    (Keaemae    and    Spil- 
kee), A.,  i,  290. 
chloro-  (Keakmae  and  Spilkeb),  A., 

i,  290. 
fWchloro-  (Kkakmar  and  Spilkee),. 

A.,  i,  290. 
^e/rachloro-  (Keaemae  and  Spilkee), 
,       A.,  i,  290. 

PeNTENOIC    acids  : — 

Propylideneacetie     acid    (Spenzee),. 

A.,  i,  128. 
i8)8-Dimetliylacrylic     acid      (Peekin 
and  Goodwin),  T.,    1469;     P., 
1896.  170. 
ethylic  salt   (Peekin  and   Good- 

win),  T.,  1470,  1471. 
action  of  ethylic  sodiomalonate  on 
(Peekin     and    Goodwin),    T., 
1472 ;  P.,  1896,  170. 
Penterythritol,  action  of  sulphur  chlor- 
ide on  (Bougault),  A.,  i,  662. 
dichlorhydrin    (Bougault),   A.,   i, 

662. 
bisulphite,    and    action    of    sulphur 
chloride  on  (Bougault),  A.,  i,  662, 
663. 
Penterithrytoldibenzal  (Apel  and  Tol- 

lens),  a.,  i,  115. 
Penterythritoltetrabromhydrin,     reduc- 
tion of  (Gustavson),  a.,  i,  669. 
Penthiazoline,     7-bromo-/i-aniido-     ()8- 
hromotrimethjflene--^n -thiourea), 
and  its  constitution  of  (Dixon),. 
T.,  19,  23,  24 ;  P.,  1895,  216. 
action    of   hydrochloric    acid  on 

(Dixon),  T.,  20;  P.,  1895,  215. 
action    of     nascent    hydrogen    on 

(Dixon),  T.,  24. 
action  of  ])icric  acid  on   (Dixon), 

T.,  21;  p.,  1895,  216. 
action     of     hydrobromic    acid    on 
(Dixon),  T.,  20  ;    P.,  1895,  215. 
7-iodo-/i-amido-    {fi-iodoirimethylerie- 
i\/n -thiourea),      picrate     of,     and 
action     of     sih'er       nitrate     on 
(Dixon),  T.,  26;  P.,  1895,  216. 
Pentinene :— 

Dimethyk'soallylene    (Ipatieff),    A., 
i,  402. 
action    of    hydrogen    bromide    on 
(Ipatieff),  A.,  i,  330. 
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PentosanB,  absorption  of,  in  the  aliment- 

ary  canal  (Weiske),  A.,  ii,  375. 
estimation  of,  by  the  furfuraldehyde 

method   (Mann,   Krugee,   and 

ToLiENs),  A.,  ii,  393;  (Stift),  A., 

ii,  453  ;  (ToLLENs),  A.,  ii,  580. 
estimation   of,   in   sugar  beet,    &e. 

(Stift),  A.,  ii,  79. 
Pentose,  change  of  hexose  to,  derivatives 

in  cereal  cellulose  (Ckoss,  Bevan, 

and  Smith),  T.,  1609;  P.,  1896, 

175. 
presence   of,  in  urine  (Salkowski), 

A.,  ii,  490. 

Pentose-monoformal,  formation  of,  from 

a  hexose  in  plants   (Ceoss,  Bevan, 

and    Smith),    T.,  1610;    P.,   1896, 

175. 

Pentoses,  action  of  alkalis   on  (Ceoss, 

Be  VAN,  and  Smith),  T.,  816  ;  P., 

1896,  96. 
formation  of,  in  j^lants  (GrOETZE  and 

Pfeiffer),  a.,  ii,  443. 
origin  of,  in  plants  (Ceoss,  Bevan, 

and  Smith),  T.,  805  ;  P.,  1896,  96. 
oxidation   of,  by  hydrogen   peroxide 

(Ceoss,  Bevan,  and  Smith),  T., 

814 ;  P.,  1896,  96. 
detection   of,  by  precipitation  (Tol- 

LENs),  A.,  ii,  504. 
-estimation  of,  by  the  furfuraldehyde    | 

method  (Mann,  Keugee,  and  Tol- 

LENs),  A.,  ii,  393;  (Stift),  A.,  ii, 

453  ;   (ToLLENs),  A.,  ii,  580. 
estimation    of,    in    sugar    beet,    &c. 

(Stift),  A.,  ii,  79. 
r_ycZo-Pentylacetic    acid    and    its   salts 

(Verwey),  a.,  i,  671. 
ethylic  salt  of  (Veewey),  A.,  i,  671. 
eycZo-Pentylmalonic  acid   and   its  salts 

(Veewey),  A.,  i,  671. 
ethylic  salt  of  (Veewey),  A.,  i,  671. 
Peonol,    bromo-    [OMe  :  OH  :  CO  = 
4:2:1]  (Feiedlander  and  Kudt), 
A.,  i,  607. 
Pepper,  action  of,  on  digestion  (Gott- 
lieb), A.,  ii,  42. 
analysis  of  (Busse),  A.,  ii,  82. 
Pepsin,  solubility  of,  in  alcohol  (Dastee), 

A.,  i,  398. 
influence  of  salts  on   the  activity  of 

(Dastee),  A.,  ii,  118. 
Peptone,  action  of  acetic  anhydride  on 

(Scheottee),  a.,  i,  515. 
absorption  of,  by  the  intestine  (Reid), 

A.,  ii,  318. 
absorption  of,  in  the  small  intestine 

(Feiedlandee),  a.,  ii,  536. 
nutritive  value  of  (Ellingee),  A.,  ii, 

536. 
injections,  effects  of,  on  blood  (Star- 

ling),  a.,  ii,  197. 


Peptone,  tests  for  (Scheottek),  A.,  i, 
112. 
estimation  of  (Konig  and   Bomee), 

A.,  ii,  83. 
estimation  of,  in  bcerwort   (Schjee- 

ning),  a.,  ii,  631. 
estimation   of,  in   cheese  (Stutzee), 

A.,  ii,  684. 
commercial,  estimation  of  gelatin  in 
(Stutzee),  A.,  ii,  84. 
Peptones.      Sec    further  Antipeptone  ; 

G-land-peptone ;  Prope  i  >tone. 
Percy  lite,   artificial   (I^eibuel),  A.,  ii, 

32. 
Perilla  nanJcinensis,  dyes  of  (WeigEET), 

A.,  i,  388. 
Periodic  arrangement  of  the  elements, 
and  colour  (Lea),  A.,  ii,  639. 
character  of  the  co  our  of  elementary 
ions  (Lea),  A.,  ii,  594. 
Periodic  law,  L.  Mever's  contributions, 
to  the  (Bedson),  T.,  1414;  P.,  1896, 
119. 
Periodic    system,  solubility  and  diffus- 
ivity  of  metals  in  mercury  related 
to    their    position    in    the    (Hum- 
pheeys),  T.,  1683  ;  P.,  1896,  220. 
supposed  group  of  inactive  elements. 

(Thomsen),  a.,  ii,  16. 
position  of   tellurium   in   the  (Ret- 

gees),  a,,  ii,  520. 
classification  of  minerals  according  to 
(Schulze),  a.,  ii,  566. 
Periodicity  of  the  colour  of  ions  (Tho:m  - 
sen),  a.,  ii,  16. 
of   the  properties   of    the    elements, 
analytical    representation    of     the 
(Goldhammee),  a.,  ii,  471. 
of  the  properties  of  the  elements,  a 
function    corresponding    with    the 
(Flavitzky),  a.,  ii,  355. 
"  Perkin's  green,"  discov-  ry  of  (Hof- 

MANN  Lectuee),  T.,  618. 
Peronospwa,  efPect  of  copper  salts  on 
(Beelese  and  Sosteoni),  A.,  ii,  2<»7. 
Petroleum.     See  Mineral  oil. 
Phaselin,  preparation  and  properties  of 

(Osborne),  A.,  i,  455. 
Phaseolin,  preparation  and  properties  of 

(Osboenk),  a.,  i,  454. 
Phaseolus  muUiJlorus,  effect  of  alkaloids, 
on    the  germination    of    seeds    of 
(Mosso),  A.,  ii,  326. 
vulgaris,  proteids  of  (Osboenk),  A.» 
i,  454. 
Phases,    applications    of    the    rule    of 

(Meyerhoffee),  a.,  ii,  414. 
Phellandrcne    nitrite,    reduction   of 
(Wallach   and    IIeebio),   A  ,   i, 
101. 
nitro-  (Wallach  and  Heebig),  A.,, 
i,  101. 
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<f-Pliellandrene,    source   of   (Wallach 

and  Herbio),  A.,  i,  101. 
•/-Phellandrene,    source    of    (Wallach 

and  Herbig),  A,,  i,  101. 
Phenacetic  acid.    See  Phenylacetic  acid. 
Phenaceturie  acid,  lieat  of  combustion 
of  (Stohataxn  and  Schmidt),  A.,  ii, 
466. 
Phenacetvl.     See  Phenylacetyl. 
Phenacjlacetic   acid.      See   i8-Benzoyl- 

propionic  acid. 
Phenacyl  bromide,  from  diazoacetopben- 
one    (AxGELi    and   Eimini),   A.,   i, 

363. 
Phenacjl-o-benzoicsulphinide    (Ecken- 

EOTH  and  Klein),  A.,  i,  304. 
Plienacyl-o-benzoicsulpbinide    hydr- 

azone  (Eckeneoth  and  Klein),  A., 

i,  304. 
Phenacyldeoxypiperonoin,  hydrazone  of 

(Smith  and  Ransom),  A.,  i,  322. 
Phenacyl succinic   acid,    preparation   of 

(Emery),  A.,  i,  436. 
Phenacylaiiccinic   anbydride   (Emeet), 

A.,  i,  436. 
Phenacylsulpbamidobenzoic       acid 

(Eckeneoth  and  Klein),  A.,  i,  304. 
Phenantbrene,  synthesis  of  (Pschoee), 
A.,  i,  303. 

fluorescence  of  pjaseous  (Wiedemann 
and  Schmidt),  A.,  ii,  86. 

magnetic  rotatory  power,  &c.,  of 
(Peekin),  T.,  '1088,  1151,  1196, 
1242. 

heat  of  solution  of,  in  etbylic  alcohol 

and  toluene  (Speybes),  A.,  ii,  411. 

Phenazine  dyes,  nomenclature  of  (Jau- 

bert),  a.,  i,  325. 
Pbenazyldipbenyldisulpbone         (HiNS- 

BEEG  and  Himmelschein),  A.,  i,  685. 
Phenazylpbenylsulpbone       (Hinsbeeg 

and  Himmelschein),  A.,  i,  684. 
(VO-Phenetbylmaiidelic  acid.     See  oj8)8- 

Hydroxydipbcnylbutyric  acid. 
^>-Phenetidine,    melting    point    of     (v. 

Schneidee),  a.,  ii,  290. 
/8-Phenetidylcrotonic  acid,  etbylic  salt  of 

(Wenohoffer),  a.,  i,  360. 
Phenetoil  {phenyl  ethyl  oxide),  magnetic 

rotatory    power,   &c.,    of    (Peekin), 

T.,  1080,  1081,  1186,  1240. 
t»-Pbenetoilazo-7>-pbenetoil,       reduction 

of    (Jacobsen   and  Meyee),   A.,    i, 

27. 
/rt-Pbenetoilazo-^-pbonetoil,     reduction 

of    (Jacobsen   and   Meyee),  A.,  i, 

27. 
,/v-Phenetoilazo-jt?-phenetoil,      reduction 

of    (Jacobsen   and  Meyee),  A.,  i, 

27. 
</-Pbenetoilazo-jp-phenol  (Jacobsen  and 

Meyer),  A.,  i,  27. 


w-Pbenetoilazo-;?-pbenol        (Jacobsen 

and  Meyer),  A,,  i,  27. 
p-Phenetoilazo-jt> -phenol  (Jacobsen  and 

Meter),  A.,  i,  27. 
3'-/?-Phenetyldihydro-y3-phenotriazine 
and  its  salts  (Busch  and  Haetmann), 
A.,  i,  160. 
3'-Phenetylketotetraliydroquinazoline 

(Busch  and  Hartmann),  A.,  i,  160. 

3'-jo-Phenetylthiotetrabydroquinazoline 

(Busch  and  Hartmann),  A.,  i,  160 

Phenimeisatin,  2-amino-,  and  its  acetyl 

derivative    (Schunck    and    March 

LEWSKi),  A.,  i,  235. 

Phenissic    acid,    chloro-.     See    Phenol 

^?'ich]oro-. 
Phenol,  isolation  of,  from  coal-tar  (Hor 

MANN  Lectube),  T.,  597. 
,   composition  of  (Hofmann  Lecture) 
T.,  641. 
properties  of  (Hofmann  Lecture) 

T.,  654. 
magnetic     rotatory    power,    &c.,    of 
(Perkin),   T.,    1064,  1090,   1181, 
1239. 
effect   of,   on   the   freezing   point  of 
dilute  soda  solution  (Goldschmidt 
and  Girard),  A.,  i,  474. 
compound  of,  with  aluminium  chlor- 
ide (Pekrier),  a.,  i,  353. 
estimation  of,  in  soaps  and  disinfect- 
ants (Feesenius  and  Makin),  A., 
ii,  580. 
Phenol,    o-amino-,     decomposition     of, 
with     sodium     liypochlorite    (Co- 
ninck),  a.,  i,  364. 
^-amino-  (Plancher),  A.,  i,  358. 
decomposition     of,     with     sodium 
hypochlorite  (de  Coninck),  A., 
i,  364. 
benzyl  ether  of,  and  its  acetyl  de- 
rivative    (Jacobsen,     Dijster- 
behn,  Klein,  and  Schkolnik), 
A.,  i,  25. 
1:3:  5-^ribromo-,  compound  of,  with 
nitrosodimethylauiline.       See    Di- 
metbylaniline. 
2:4:  6-bromof/tnitro-     (MeldoLA, 
WooLCOTT,  and  Wray),  T.,  1326  ; 
P.,  1896,  163. 
4:6:  2-cZtbror\ionitro-     (Meldola, 
WooLCOTT,  and  Wray),  T.,  1329. 
2:4:    6-bromonitramino-,  and  its 
acetyl  derivative  (Meldola,  WooL- 
COTT,   and   W^ray),   T.,   1326  j  P., 
1896,  163. 
o-chloro-,  compound  of,  with  alumin- 
ium   chloride    (Pekeier),    A.,    i, 
354. 
jp-chloro-,  compound  of,  with  alumin- 
ium   chloride    (Perkier),    A.,    i, 
354. 
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Phenol,    2:4:  G-:^richloro-,   prepara- 
tion of  (HOFMANN  LeCTUKE),  T., 

641. 
action  of  phosphorus  pentaehloride 

on  (Zahabia),  a.,  i,  646. 
hydrogen  phosphate  of,  and  its  salts 

'  (Zahakia),  a.,  i,  646. 
compound  of,  with  nitrosodimethyl- 
aniline.     See  Dimethylaniline. 
a-7i exaohloro-,   dichloride    (Babbal), 

A.,  i,  91. 
l3-7texachloro-,  dichloride    (Barral), 

A.,  i,  91. 
7-//ea7achloro-,   dichloride   (Barral), 

A.,  i,  91. 
2-chloro-4-nitro-,  and  its  benzoyl  and 
acetyl        derivatives       (Meldola, 
WooLcoTT,  and  Wray),  T.,  1328  ; 
P.,  1896,  164. 
2-chloro-o-nitro-,    and     its     benzoyl 
derivative    (Meldola,  Woolcott, 
and  Wray),  T.,  1325;  P.,  1896, 
163. 
4-chloro-3-nitro-,    and     its     benzoyl 
and  acetyl  derivatives   (Meldola, 
Woolcott,  and  Wray),  T.,  1322  ; 
P.,  1896,  163. 
chloror/tnitro-derivatives      of     (Mel- 
DroLA,  Woolcott,  and  AVkay),  T., 
1323. 
2-chloro-4  :  6-dimiro-      (Meldola, 
Woolcott,  and  Weay),  T.,  1328. 
2:4:  6-chloronitramino-  (Meldola, 
Woolcott,  and  Wray),  T.,  1328. 
^Wiodo-,   preparation   of   (Edeleanu 
and  Enescf),  A.,  i,  360. 
compound  obtained  in  the  prepara- 
tion of  (Edeleanu  and  Enescu), 
A.,  i,  360. 
o-nitro-,      discovery     of     (Hofmann 
Lecture),  T.,  698. 
heat  of  combustion  of  (Matignon 

and  Deligny),  A.,  ii,  88. 
effect   of,  on  the  freezing  point  of 
dilute     soda      solution     (Gold- 
SCHMIDT    and    GtIbard),   A.,   i, 
475. 
compound     of,     with     aluminium 
chloride  (Pebrter),  A.,  i,  353. 
p-nitro-  (Hill  and  Torray),  A.,  i, 
90. 
electrolytic  reduction   of    (Noyes 

and  Dorrance),  A.,  i,  22. 
heat  of  combustion  of  (Matignon 

and  Deligny),  A.,  ii,  88. 

compound     of,     with     aluminium    ; 

chloride  (Perrier),  A.,  i,  353.        I 

2    :   4-dinitTO-    (Diepolder),    A.,   i,    ! 

615.  j 

4-nitio-2-amino-    (Meldola,   Wool-    I 

coTT,   and  Wray),  T.,  1328;  P.,    i 

1896,  164.  i 


Phenol,     5-nitro-2-aniino-    ^(Meldola,. 

Woolcott,  and  Wkay),  T.,  1325; 

P.,  1896,  163. 
4-5-^initro-2-amino-      (Meldola, 

Woolcott,  and  Wray),  T.,  1325. 
5-nitro-3  :  2-rfiazoxy-     (Meldola, 

Woolcott,  and  Wray),  T.,  1334 ; 

P.,  1896,  164. 
sodium  derivative,  molecular  weight 

of  (Beckmann  and  Schlikbs),  A.^ 

i,  124. 
Phenol,  a,  obtained  by  action  of  sodium 
ethoxide  on  apiole  (Ciamician  and 
Silber),  a.,  i,  608. 
Phenolphtlialein,  refraction   equivalent 

of  (Andeklini),  a.,  ii,  229. 
explanation  of  its  behaviour  towards 

alkalis  in  alcoholic  solution  (JoNBS 

and  Allek),  A.,  ii,  467. 
decolorisation      of      (Herzig      and 

Meyer),  A.,  i,  237. 
dimethyl  ether  of    (GtRANDe),  A.,  i, 

563. 
dibenzoyl   derivative   of  (Bistbztki 

and  Nencki),  A.,  i,  237. 
Phenolphthalein,      c?iamino-,    dimethyl 

ether  of  (Ebbera  and  Berte),  A., 

i,  564. 
rfibromoc^mmino-,     and     its     hydro- 
chloride    (Erbera    and    Bebtic), 

A.,  i,  564. 
(Ztbromorftnitro-,    and     its      diacetyl 

derivative    (Ebbeba   and   Bebte), 

A.,  i,  564.. 
din'iti'o-,  and  its  mono-  and  dimethyl 

ethers  (Ebbera  and  Berte),  A.,  i, 

564. 
Phenols,  freezing  points  of  solutions  of, 

in  hydrocarbons  (Paterno),  A.,  ii, 

156. 
and  their  derivatives,  freezing  points 

of   solutions     of,    in    naphthalene 

(AuwERs),  A.,  ii,  156;    (Auwers 

and  Innes),  A.,  ii,  293. 
action  of  magnesium  on  solutions  of 

(Vitali),  a.,  ii,  420. 
Phenols,  thio-,  action  of  bromo-deriva- 
tives   of    aromatic    hydrocarbons   oa 
lead  salts  of  (Bourgeois),  A.,  i,  17. 
Phenols.     See  also  : — 
Anhydroglycopyrogallol. 
Anthraflavic  acid. 
?50-Antl)raflavic  acid. 
Anthranol. 

Benzoylniethylresorcinol. 
Benzylideneanhydroglycogallol. 
Carvacrol. 
Catechol. 

Creosol  and  wo-Creosol. 
0-,  in-,  and  p-Cresols. 
p-Cymoquinol. 
Diamyloxyquinol.    . 
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Phenols.     See  : — 

Dianthranol. 

Diazopheuol  hydrosulpliitle. 

Dibenzy  loxy  q  1 1  inol. 

Dihydrore  orcinol. 

Dihydroxyacetophenone. 

1  :  2-Dihydroxyplienyl-;p-phenylsul- 
phone. 

1  :  4-Dihydroxyphenylsiilphone. 

o-Dimethoxybenzene. 

Dimethy  In  pioiiol. 

Dimethyliiaplithol. 

Dimetlulnaphihol,  oxy-. 

Dimethylrye^opentanol. 

Diphenylliyclrox\  acetophenone. 

Diphenylsulphone-o-aminophenol. 

Duroquinol. 

7?-Eth}lcresol. 

Eugenol  and  wo-Eugenol. 

Euxantlione. 

G-uaiacol. 

Hexahydroxybenzene. 

Homopy  r<  >eat  echol. 

o-Hydroxybenzophenone       (benzoyl- 
phenol). 

Hydroxy  b  exahydrotoluene. 

Indopbonol. 
Mentliol. 

v-Methoxy-l  :  3  :  4-xylenol. 

"5:  5-Metii\lt.?obutylphenol. 
-Methylryr^ohcxfnol. 
Methyk'^r/obexenol. 
3  :  5-Metbyl-5-ljexylphenol. 
o-Napbtbol  and  /3-naphthol. 
Orcinol. 
Phenol. 

Phenyldihydroearbostyril. 
Phloroglucinol. 
Pinol  ? 
m-Propylphenol        and       j>o-propyl- 

phenol. 
*.?o-Propylquinol. 
Pyrogallol. 

Pyrocat echol  (catechol). 
Pyrogallol 

Quinonedinaphthylhemiacetal. 
Resorcinol. 
Saligenin. 
Sobrerol. 
Thymol. 

Thyuioquinonequinolhemiacetal. 
Trihydroxyphenylsulphone. 
Triresorcmol. 
Veratrole, 
1:3:  4-Xyl.>nol. 
Phenomalic    acid.       See    Acetylacrylic 

acid. 
Phenosafranine  (Fischee  and  Hkpp), 

A.,  i,  50. 
Phenoxazoneoarboxylic     acid,     amino-, 
and  its  ealts  (Diepoldbe),  A.,  i,  615. 
o-Phenoxybenzoic    acid,   calcium    salt, 


I  distillation  of  (Jeiteles),  A.,  i, 
I        434. 

i  jp-Phenoxybenzoic  acid,  jt?-amino-,  and 
j  its      salts      (Hausseemann      and 

!  Bauer),  A.,  i,  676. 

I  ^-nitro-,and  its  salts  (Hausseemanx 
I  and  Batjer),  A.,  i,  676. 

j    4'  :  I'-Phenoxybenzylphthalazone 
(Beombeeg),  A./i,  579. 
a-Phenoxybutyramide  (Luchmann),  A., 
!        i,  544. 

j  a-Phenoxybiityric  acid  and  its  ethylie 
!  and  metallic  salts  (Lttchmann),  A., 
I        i,  544. 

i    o-Phenoxybutyric      chloride       (Lttch- 
mann) ,  A.,  i,  544. 
7-Phenoxybutyvic  acid  {y-pJienoxyethyl - 
acetic  acid)  (Bentley,  Hawoeth, 
>       and  Peekin),  T.,  168;  P.,   1896, 
35. 
action  of  hydrobromic  acid  on  (Bent- 
ley,  Hawoeth,  and  Perxin),  T., 
168  ;  P.,  1896,  36. 
a-Phenoxybutyronitrile      (Luchmann), 

A.,  i,  544. 
o-Phenoxybutyrothiamide     (LuCH- 

mann),  a.,  i,  544. 
7-Phenoxyethylacetic    acid.      See 

7-Phenoxybutyric  acid. 
Phenoxyethylic    alcohol.      Sec    Glycol 

monophenylic  ether, 
Phenoxyethylic     bromide,      action     of 
ethylie      sodiodimethylpropanetri- 
carboxylate  on  (Peekin),  T.,  1500  ; 
P.,  1896,  170. 
action  of   ethylie   sodiotsopropylpro- 
panetricarboxvlate     on    (Pbekin), 
T..  1504;  P.,  1896,  170. 
Phenoxyethylic  ethylie  ether  (Peekin), 
j        T.,  1501,  1503. 

j  7-Phenoxyethylmalonic  acid  (Bentley, 
i  Hawoeth,  and  Peekin),  T.,  167; 

i  P.,  1896,  35. 

action   of    heat   on    (Bentley,  Ha- 
woeth, and  Peekin),  T.,  168;  P., 
1896,  35. 
7-Phenoxyethyl-a-methylacetic    acid. 

See  Phenoxyvaleric  acid. 
7-Phenoxyethyl-a-methylacetoacetic 
acid,  ethylie  salt,  and  its  hydrolysis 
(Bentley,  Hawoeth,  and  Peekin), 
T.,  173. 
7-Phenoxyethyl-o-methylmalonic      acid 
(Bentley,   Hawoeth,  and    Pkr- 
kin),  T.,  171;  P.,  1896,  36. 
action   of    lieat  on    (Bentley,   Ha- 
woeth, and  Peekin),  T.,  172;  P., 
1896,  36. 
ethylie    salt    (Bentley,   Hawoeth, 
and  Peekin),  T.,  171;   P.,  1896, 
36. 
a-Phenoxywooctane-775-tricarboxylic 
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acid  {phenoxi^ethiilisopropylpropane- 
tricarboxylic  acid),  and  the  action  of 
heat  on'  it  (Perkin),  T.,  1504, 
1505. 

Phenoxy  ethyl  iVopropylglutaric      acid 
(Perkin),  T.,  1505. 

Phenoxyethyh'^opropylpropanetricarb- 
oxyhc  acid.     See  a-Phenoxyi^ooctane- 
y7(^-tricaiboxyhc  acid. 

1-7-Phenoxypropylpiperidine  and  its 
salts  (G-ABRiEL  and  Stelzner),  A,,  i, 
703. 

1'  :  S'-Phenoxypi'opyK^oquinoline  and 
its  salts  (Albahary),  A.,  i,  699. 

Phenoxyvaleric  acid :  ^-phenoxy-a- 
methylbutyric  acid  {y-phenoxy- 
ethyl-n-riieihylacetic  acid)  (Bent- 
LEY,  Haworth,  and  Perkin),  T., 
172,173;  P.,  1896,  36. 
action  of  mineral  acids  on  (Bentley, 
Haworth,  and  Perkin),  T.,  173  ; 
P.,  1896,  36. 

Phenyl  o-acetoxystyrylketone  dibromide 
(Bablich  and  Kostanecki),  A.,  i, 
239. 

Phenyl  m-acetoxystyryl  ketone  (Bab- 
lich and  Kostanecki),  A.,  i,  239. 

Phenyl  jo-acetoxystyryl  ketone  (Bab- 
lich and  Kostanecki),  A.,  i,  239. 

Phenyl  allyl  oxide,  magnetic  rotatory 
power,  &c.,  of  (Perkin),  T.,  1064, 
1141,  1225,  1247. 

Phenyl  benzyl   ketone    {deoxy benzoin) 
(Cuktius),  A.,  i,  339. 
sodium  derivative,  molecular  weight 
of  (Beckmann  and  Schliebs),  A., 
i,  124. 

Phenyl  2:5-bromohydroxystyryl  ketone 
and  its  sodium  salt,  acetyl  derivatives, 
and  dibromide  (Kostanecki  and 
Oppelt),  a.,  i,  241. 

Phenyl  5-bromo-2-hydroxystyryl  ketone 
(2-hydroxyhe»zylideneacetophenoue, 
o-bromo-)  (Kostanecki  and  Schnei- 
der), A.,  i,  614. 

Phenyl  ?>obutyl  oxide,  magnetic  rota- 
tory power,  ^c,  of  (Perkin),  T., 
1080,  1081,  1186,  li:40. 

Phenyl     a-coumaryl    ketone     (Kosta- 
necki), A.,  i,  240. 
o-bromo-  (Kostanecki  and  Oppelt), 
A.,  i,  241. 

Phenyl  cymyl  ketone  (cyinophenone), 
preparation  of  (Bouveault),  A.,  i, 
616. 

Phenyl    2  :  4-diethoxystyryl    ketone 
(2  :  As-diethoxybenzylideneaceto- 
phenone)   (Kesselkaul  and  Kosta- 
necki), A.,  i,  6o7. 

J*henyl  7»-etl)oxystyryl  ketone  {^-eth- 
oxybenzylidetieaceloplienone)  (Kos- 
tanecki  and   Oppelt),   A.,  i,  241 ; 


(Kostanecki  and  Schneider),  A.,  i, 
614, 
Phenyl   ^-ethoxystyryl   ketone    {At-eth- 
oxybenzylideneacelophenone)     Kos- 
tanecki   and    Schneider),    A.,    i, 
614. 
Phenyl  ethyl  ketone,  magnetic  rotatory 
power,   &c.,   of  (Perkin),  T.,  1091, 
1093,  1201,  1243. 
Phenyl  o -hydroxy sty ryl  ketone,  prepara- 
tion of,  and  its  benzoyl  derivative 
(Harries     and     Busse),    A.,    i, 
302. 
and  its  sodium  salt  and  acetyl  deriva- 
tive (Bablich  and  Kostanecki), 
A.,  i,  239. 
plienylhydrazone     (Hareies     and 
Busse),  A.,  i,  302. 
Phenyl    o-hydroxystyryl   ketone,  tetra- 
bromo-  (Harries  and  Busse),  A.,  i, 
302. 
Phenyl  m-hydroxystyryl  ketone  and  its 
dibromide     and     acetyl     derivatives 
(Bablich  and  y,  Kostanecki),  A.,  i, 
239. 
Phenyl  ^-hydroxystyryl  ketone  and  its 
dibromide     and     acetyl     derivatives 
(Bablich  and  v.  Kostanecki),  A., 
239. 
Phenyl  octyl  oxide,  magnetic  rotatory 
power,   &c.,  of    (Perkin),  T,  1080, 
1081,  1186,  1240. 
Phenyl  propyl  oxide,  magnetic  rotatory 
power,  &c.,  of   (Perkin),   T.,  1080, 
1081,  1186,  1240. 
Phenyl  ivo-propyl  oxide,  magnetic  rota- 
tory power,   &c.,   of    (Perkin),   T., 
1080,  1081,  1186,  1240. 
Phenyl  styryl  ketone  (v.  Kostanecki 
a:id  Rossbach),  A.,  i,  556. 
ai3-dichloride   (Goldschmidt),  A.,  i, 

189. 
condensation   of,  with   acetophenoue 
(v.  Kostanecki  and  Tambok),  A,, 
i,  557. 
Phenyl  styryl  ketone,  o-amino-,  and  its 
acetyl  derivative  and  bromo-de- 
rivative  (Englkr  and  Dobant), 
A.,  i,  49. 
hydrazono  of   (Englkr  and    T)o- 
eant),  a,,  i,  49. 
o-nitro-,  and  its  hydrazone  (Engler 
and  Dorant),  A.,  i,  49. 
Phenyl    jo-tolyl   ketone,   w-amino- :    its 
salts  and  acetyl   derivative    (LiM- 
pricht  and  Lenz),  A.,  i,  41. 
/?-amino-,  rfiamino-,  ^namino-   (Lim- 

pricht  and  Samietz),  A.,  i,  42. 
bromo-    (LiMPRiciiT  and   Samietz), 

A.,  i,  42. 
bromonitro-  (Limpricht  and  Lenz), 
A.,  i,  40. 
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Phenyl     ^^-tolyl     ketone,    chloronitro-    ' 
(LiMPEiCHT  and  Lenz),  A.,  i,  40.     ; 
w-nitro-,    and   its     dichloride    (LiM- 

PBiCHT  and  Lenz),  A.,  i,  40. 
^-nitro-   (LiMPRiCHT  and  Samietz),    i 
A.,  i,  42.  ! 

rfmitro-  (LiMPRiCHT  and  Lenz),  A., 
i,  41  ;  (LiMPEiCHT  and  Samietz),    ; 
A.,  i,  42. 
^rmitro-  (Limpeioht  and  Lenz),  A., 
i,  41  ;  (LiMPEiCHT  and  Samietz), 
A.,  i,  42. 
Phenyl  jo-tolylketone-pbenylhydrazone, 
^-amino-    (LiMPEiCHT   and   Sami- 
etz), A.,  i,  42. 
^-nitro-  (LiMPEiCHT  and  Samietz), 
A.,  i,  42.  I 

Phenyl    tolyl    ketones,   preparation   of    ! 

(Comstock),  a.,  i,  613. 
Phenyl   ^-tolyl   ketone-sulphonic    acid. 
(LiMPEiCHT    and     Lenz),    A.,    i, 
41. 
w-nitro-  (LiMPEiCHT  and  Lenz),  A.,    i 
i,  40.  i 

Phenyl    p-tolyl    ketoxime,    w-amino- 
(LiMPEiCHT    and    Lenz),    A.,    i,    i 
41.  \ 

y-nitro-   (LiMPEiCHT  and  Samietz),    : 
A.,  i,  42.  ! 

rfinitro-  (LiMPBiCHT  and  Lenz),  A., 
i,  41. 
Phenyl   p-to\y\    plienylene    diketone, 
w-nitro-   (Limpeicht  and  Lenz),    I 
A.,  i,  41.  ' 

^-nitro-  (Limpeicht  and  Samietz), 
,    A.,  i,  42.  i 

Phenyl  o-xylyl  ketone,  w-antiino-,  and 
salts  (Limpeicht  and  Falken- 
beeg),  A.,  i,  43,  I 

w-nitro-    (Limpeicht  and  Falken-    ! 
beeg),  A.,  i,  43. 
Phenyl  w-xylyl  ketone,  m-amino-,  and    ■ 
salts    (Limpeicht    and    Falken-    j 
beeg),  a.,  i,  43.  ' 

azoxy-    (Limpeicht    and    Falken-    ; 

beeg),  a.,  i,  43. 
?«-nitro-    (Limpeicht  and  Falken- 

BEEo).  A.,  i,  43.  I 

^nnitro-  (Limpeicht  and  Falken-     I 

beeg),  a.,  i,  43.  I 

Phenyl  jo-xylyl  ketone,  w-amino-,  and    ' 

salts    (Limpeicht    and    Falken- 

berg),  a.,  i,  43.  ; 

7«-nitro-    (Limpeicht   and   Falken-    ! 

berg),  a.,  i,  43.  I 

Plienyl  w-x}lyl   ketone-sulphonic   acid,    I 

m-nitro-    (Limpeicht  and    Falken-    \ 

beeg),  a.,  i,  43.  I 

Plienyl    w-xylyl    ketoxime,    w-nitro-       j 

(Limpeicht  and  Falkenbeeg),  A., 

i,  43.  I 

Phenylacetamide,  from  phjenapetylthio-    i 


carbimide  and  ammonia  (Dixon), 
T.,  863. 
Plienylacetamide,    magnetic    rotatory 
power.    &c.,  of  (Peekin),  T.,   1114, 
1216,  1246. 
\|/-Phenylacetamide    (Buchnee),   A.,   i, 

230. 
Phenylacetic  acid  {a-tohiic  acid),  mag- 
netic  rotatory  power  and  relative 
density    of    (Peekin),    T.,    1079, 
1094,  1175,  1238. 
heat   of  combustion   of   (Stohmann 

and  Schmidt),  A.,  ii,  469. 
catalytic  action  of  picric  acid  on,  the 
rate    of    etherification   of   (Q-old- 
schmidt),  a.,  ii,  638. 
action   of   phospliorus   pentachloride 
on  (Dixon),  T.,  865. 
>  ethylic  salt,  magnetic  rotatory  power, 
&c.,  of  (Peekin),  T.,  1u77,  1175, 
1238. 
Phenylacetic    acid,    2:4:  6-^rinitro- 
( Jackson    and     Phinney),  A.,    i, 
234. 
Phenylacetic    cliloride    (Dixon),    T., 
865  ;  P.,  1896,  100. 
magnetic    rotatory    power,     &o.,     of 

(Peekin),  T.,  1122,  1205,  1244. 
action     of     lead     thiocyanate     on 
(Dixon),    T.,    865 ;     P.,    1896, 
100. 
condensation    of,  with  ethylic  sodio- 
malonate  (Schott),  A.,  i,  700. 
Phenylacetic    peroxide    (Vanino    and 

Tiiiele),  a.,  i,  597. 
^//-Phenylacetic    acid,    sodium    salt    of 
(Buchnee),  A.,  i,  230. 
tribromide     of     (Bichnee),     A.,   i, 
230. 
Phenylacetone.       See    Benzyl    methyl 

ketone. 
Phenylacetonitrile       (a-toluonitrile, 

henzylic    cyanide),    occurrence    of 
(Hofmann  Lectuek),  T,,  719. 
magnetic    rotatorv    power,    &c.,     of 
(Peekin),  T.,  1097,-  1206,  1244. 
Phenylacetonylsemicarbazide  (Cuetius 

and  Hofmann),  A.,  i,  648. 
Phenylacetoxime.     See    Benzyl  methyl 

ketone,  oxime  of. 
Phenylacetylseniicarbazide     (Cuetius 

and  Hofmann),  A.,  i,  648. 
w-Phenylacetyl-r-phenylbenzvlthiourea 

(Dixon),  T.,  868;   P.,  189'6,  101. 

ai-Phenylacetylphenyltbii  carbamide, 

and  the  action  ol  t^ilvcr   nitrate   on 

(Dixon),  T.,  86G ;  P.,  1896,  101. 

a5-Phenylacctylphenylurea    (Dixon), 

T.,  866;  P.,  1896,  101. 
Phenylacetylthiocarl>iTnide,    and    the 
action  of  ammonia,  aniline,  benzyl- 
aniline,  and  o-  and^-toiuidine  on 
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(Dixon),  T.  865—868;  P.,  1898, 
101. 
Plienylacetyltliiocarbimide,     action     of 

Mater  on  (Dixon),  T.,  865. 
ai-Phenylacetyl-o-toljlthiocarbaraide, 

and  the  action  of  silver  nitrate  on 

(Dixon),  T.,   866,  867;    P.,   1898, 

101. 
ai-Phenylaeetyl-p-tolylthiooarbamide, 

and  the  action  of  silver  nitrate  on 

(Dixon),  T.,  867  ;   P.,  1896,  101. 
Phenvlacetyl-o-tolylurea   (Dixon),   T., 

867;  P.,"l896,  ioi. 
<7?>-Phenylacetvl-p-tolvlurea    (Dixon), 

T.,  868;  P.,"^1896,  101. 
Phenylacetylene,    action    of    water   on 

(Desgrez),  a.,  i,  2. 
Phenvlacridine,  diamine-.     See  Chrys- 

aniline. 
)8-Phenylacry]ic    acid       See    Cinnaraic 

acid. 
Phenylallylthiocai'bamide,    action    of 

bromine  on  (Dixon),   T.,   852;    P., 

1898,  99. 
Ph  eny  laminoacetohydrazide    (Raden- 

hausen),  a.,  i,  138. 
Plienylamine.     See  Aniline. 
Phenylaraino-.     See  Anilino-. 
Phenyl-4-araino-l  :  2-azimidobenzene  : 

its  platinochloride  and  acetvl  deriva- 
tive (NiETZK'i  and  Almenrader),  A., 

i.  164. 
Phenyl-o-aminobenzylhydrazine, 

o-amino-,    condensation    of,    with 
formaldehyde  (Busch),  A.,  i,  508. 

ji>-bromo-,   and   its    oxalate    (Buscii 
and  Heinen),  A.,  i.  159. 

^-chloro-  (  Busch  and  Volkening), 
A.,  i,  159. 
Phenyl-o-aminobenzylidenehydrazone 

(Walthbr),  a.,  i,  543. 
Phenyl-m-aminobenzylidenehydrazone 

(Walther),  a.,  i,  543. 
Phenvl-^-aminobenzylidenehydrazone 

(Walther),  A.,  i",  543. 
o- Phenyl. o-aminocinnamic  acid  and  its 

salts  (Pschorr),  a.,  i,  303. 
a-Phenyl-o-amino-i8-phenylpropionic 

acid  (Pschorr),  A.,  i,  303. 
Phenyl-2?-a.minotolylsulpbone    and    its 

acetyl    derivative    (IIiNSBERa    and 

HlMMEr.scHEiN),  A.,  i,  685. 
Phenyl-1  :  2-aziraidobenzene,  4-araino-, 
and  its  acetyl  derivative  (Nietzki 
andBAFR),  A,,  i,  165. 

4initro-  (Nietzki  and  Baur),  A.,  i, 
165. 
Pliehylazocarbonanilide    (Buscn    and 

Becker),  A.,  i,  581. 
Phenylazoearboxylamide      and      its 

potassium  derivative   (Thielts),  A.,  i,    | 

94.  ; 
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Phenylazocarboxylic    acid,    potassium 

salt  (Thiele),  a.,  i,  94. 
Phenylaz^imide  (OuRTrus),  A.,  i,  340. 
magnetic    rotatory    power,     &c.,    of 
(Perkin),    T.,   1098,   1154,   1209, 
1232,  121.5. 
reduction  of  (Curtius),  A.,  i,  35. 
Phenylbenzoic    acid.       See    Diphenyl- 

carboxylic  acid. 
Phenylbenwin,  ethylic  ether  of  (Biltz). 
A.,  i,  690.  ^ 

PhenyibenzoylbenzvJene  (Cubtius),  A.» 

i,  339. 
Phenylbenzoylsemicarbazide    (CuRTiirs 
and  Hofmann),  A.,  i,  647. 
»«-nitro-  (Cu-RTiirs  and  Hofmann), 
A.,  i,6i8. 
Phenylbenzylcarboxyethylthiourea 
(Doran),'  T.,  332  ;  P.,  1898,  75. 
Phenylbenzylethylamine     and    its 
hydriodide,     hydrochloride,     and 
sulphate  (Fischer),  A.,  i,  262. 
Phenylbenzylhydroxyethylamine       and 
its    hydro  jhloride    and    nitramine 
(Fischer),  A.,  i,  262. 
Phenylbenzylidenehydrazone,    benzoyl 
derivative  (Walther),  A  ,  i,  543. 
^-nitro-,  and  its  acetyl  and  benzoyl 
derivatives      (VValthkb),     A.,     i, 
542. 
Phenylbenzylidenemethylhydrazine 
(Q-olbstein),  a.,  i,  436. 
behaviour  of,  towards  ^-nitrowadiazo- 
benzene  hydroxide  (Bamberobe), 
A.,  i,  540. 
1:3:  5-Phenylbenzylpyrazolone-4. 
oarboxylic    acid,    ethylic    salt    of 
(Schott),  a.,  i,  700. 
Plienylbromacetic  acid,  rotatory  power 
of  (Walden),  a.,  ii.  138. 
ethylic     salt     of,    action     of    finely 
divided     silver      on     (Bell     and 
Weinzweig),  a.,  i,  45. 
methylic,  ethylic,  and  ivobutylic  salts, 
rotatory  power  of  (Walden),  A., 
ii,  138. 
PhenVlbromacetic      bromide,     rotatory 

power  of  (Walden),  A.,  ii,  138. 
Phenylbromomalonic      acid,     bromorfi- 
nitro-,  ethylic  salt  of  ( Jackson  and 
Soch),  a.;  I,  371. 
in'nitro-,    ethylic    salt   of   (Jacksox 
and  Soch).  A  ,  i,  371. 
Phenylbutylene        {\»o-hutenylhenzene) , 
magnetic     rotatory     power,    &c.,    of 
(Perkin),  T.,  1143,  1224,  1229, 1246. 
n-Phenylbutylene-t|'-thiocarbamide 
and   its  picrate  (Luchmann),  A.,  i, 
515. 
Phenyb'5obutylidenehydi*azine,  be- 
haviour  of,    towards    alcoholic    zinc 
chloride  (Beunnkr).  A.,  i,  169. 
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Phenylbutyric    acid    (Fittig,   Wolff,    | 
and  Shields),  A.,  i,  170.  j 

Phenylcarbamazoimide    (Curtivs    and 

Hofmann),  a.,  i,  648. 
Phenylcarbamine,  preparation  of 

(Cohen  and  Archdeacon),  T.,  92  ; 
(HoFMANN  Lectubb),  T.,  652.  I 

Phenylcarbamide,     o-cyano-     (PiNXOW 

and  Sam  ANN),  A.,  i,  366. 
Phenylcarbimide  {phenylic  isocyanate) , 
discovery      of      (Hofmann     Lec- 
ture), T.,  653. 
preparation  of  (HoFMANN  Lecture), 

T.,  710,  714. 
properties  of   (Hofmann  Lecture), 
T.,  654. 
Phenvlcarboxyethybemithiocarbazide 

(Doban),  T.,  333  ;  P.,  1896,  75. 
ai-Phenylcarboxyethylthiocarbamide 

(Doran),  T.,  326  ;  P.,  1896,  74. 
Phenylcarboxyethylthiourea,     probable 
non-existence   of    (Doran),   T.,   341, 
344  ;  P.,  1896,  75. 
Phenylcbloracetic  acid,  rotatory  power 
of  (Walden),  a.,  ii,  138. 
methylic,      ethylic,      propylic,     and 
amylic    salts,    rotatory     power    of 
(Walden),  A.,  ii,  138. 
Phenylcbloracetic  acid,  dextro-  and  in- 
active, rotatory  powers  of  the  Irevo- 
and  inactive   amylic  salts  of  (Wal- 
den), A.,  ii,  139. 
Phenylcbloracetic      chloride,     rotatory 

power  of  (Walden),  A.,  ii,  138. 
Phenvlcliloramine,  supposed   formation 

of  (Lob),  a.,  i,  605. 
Phenyl-i8-chlorethylcarbamide 

(Gabriel  and  Stelzner),  A.,  i,  122. 
2  :  6-Phenylchloropyridine       and       its 

aurochloride  (Lkben),  A.,  i,  574. 
Phenylcoumalin  and  its  picric  acid  and 
salicylic  acid  derivatives  (Leben), 
A.,  i,  574. 
melting  point  of  (Hesse),  A.,  i,  60. 
Phenylcoumalindianiline  (Leben),   A., 

i,  575. 
o-Phenylcoumaroketone.      See    Phenyl 

o-hydroxystyryl  ketone. 
Phenyhwcrotyl       (?)       thiocarbamide 

(Luchmann),  a.,  i,  546. 
Phenyldiazosulphonic      acid,    jt?-nitro-, 
potassium     salt      (Bamberger    and 
Kraus),  a.,  i,  610. 
J*henyl-/>-diazotolyl8ulphone         (Hins- 
beko  and  Himmelschein),  A.,i,  685. 
5-Phenyl-2   :  6-dibenzyl-m-diazine,     4- 
amino-,  and  its  condensation  with 
acetic  chloride  (Hebfeldt),  A.,  i, 
393. 
bromo-4-amino-    (Herfeldt),   A.,  i, 

393. 
<;hloro-4-araino-,      and      its      hydro- 


chloride,  methiodide,   and  methyl 
derivative  (Herfeldt),  A.,  i,  393. 
Phenyldiethylhydrazine,  formyl  deriva- 
tive   (Freer  and  Sherman),  A.,  i, 
612. 
Phenyldihydrocoumaralcohol.     See 
Phenyl-o-hydroxybenzylcarbinol, 
Phenyldihydrofurfurantricarboxylic 
acid,  triethylic    salt,  action    of   am- 
monia  and    of   potassium   hydroxide 
on    (RuHEMANN    and   Wolff),   'J\, 
1384 ;  P.,  1896,  166. 
3'-Phenyldihydro-)8-phenotriazine,       p- 
bromo-,  and  its  salts  (BusCH  and 
Heinen),  a.,  i,  159. 
wt-chloro-  (BuscH  and  Francis),  A., 

i,  158. 
^-chloro-,  and  its   salts   (Buscii  and 
Volkening),  a.,  i,  158. 
i8-Phenyldihydrocarbosty  ril  (Pschorr)  , 

A.,  i,  303. 
4'-PJienyldihydroquinazoline     and     its 
hydrocliloride,  picrate,  and  nitroso- 
derivatives  (Gabriel   and   Stelz- 
ner), A.,  i,  507. 
2'-bromo-,  hydrobromide  of 

(Gabriel  and   Stelzner),   A.,   i, 
50G. 
Phenyldimethylamine,    preparation    of 

(Hofmann  Lecture),  T.,  670. 
Phenyldimethylcoumalinquinol 

(Leben),  A.,  i,  574. 
Phenyldimethylpyrazolone.      See  Anti- 

pyrine. 
Phenyldithienylmethane,  o-,  m-,  and  />- 
nitro-    (ToHL   and    Nahke),   A.,   i, 
690. 
5-Phenyl-3  :  4-dithiobiazolone,2-amino- 
phenyl      sulphide     and     its     salts 
(Busch),  a.,  i,  706. 
2-aminotolyl  sulphide  (Busch),  A.,  i, 

706. 
2-ethylaminophenyl  sulphide  and  its 
salts  (Busch),  A.,  i,  707. 
aniline  and  tripropylaniine  deriva- 
tive of  (Busch),  A  ,  i,  706. 
2-hydro8ulphide,  dimethylamine  and 
trimethylaiiiine  derivatives  of 
(Busch),  A,,  i,  706. 
2-phenyl  sulphide    (Busch),    A.,    i, 

706. 
2-tetrasulphide  (Busch),  A.,  i,  705. 
5-Phenyl-3  : 4-dithiobiazolone-2-benzyli- 

denesulphime  (Busch),  A.,  i,  705. 
5-Phenyl-3  :  4-dithiobiazolone-2-cin- 
namylidenesulphime    (Busch),  A.,  i, 
706. 
5-Phenyl-3  :  4.dithiobiazolone-2- 

dimethylhydrosulphamine     (Buscii), 
A.,  i,  706. 
5-Phenyl-3  :  4-dithiobiazolone-2-hydro- 
sulphamine  (Busch),  A.,  i,  705. 
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5-Phenyl-3  :  4-ditliiobiazolone-2-efchyl- 

hydrosulpliamine  (Bctsch),  A.,  i,  706. 
5-Phenyl-3  :  4-ditliiobiazolone-2- 

methylhydrosulphamine        (Busch), 
A.,  i,  706. 
Phenylwoditliiobiazolone    (Buscn),  A., 

i,  190. 
Phenyldi-o-tolylguanidine  :    its    hydro- 
chloride, 1  it  rate,  and  platinochloride, 
and    behaviour    towards   carbon   bi- 
sulphide (Mauckwald),  a  ,  i,  30. 
Phenyleneacetiepropionic  acid   and    its 

salts  (KiNHOttN  andLuMSDEN),  A., 

i,  45. 
nitro-,    and    its  salts    (Einhobn  and 

Lumsden),  a  ,  i,  46. 
j>-Phenylenecavbamide    (Cubtius    and 

Davidis),  a.,  i,  681. 
<?-Phenyleiiedian:iine,      preparation      of 

(HiNSBEwa  and  Konig),  A.,  i,  165. 
magnetic    rotatory    power,     &c.,     of 

(Perkin),   T.,    1104,   1109,   1131, 

1214,  1245. 
hydrochloride,      magnetic      rotatory 

power,  &o.,  of  (Pbbkin),  T.,  1112, 

1132,  1223,  1246. 
condensation     of,    with     acetylisatin 

(ScnuNCK     and     Maechlewski), 

A.,  i,  235 
condensation  of,  with  dihydroxytolu- 

quinone  (Krhrm:a.nn  and 

FOhner),  a.,  i,  512. 
condensation  of,  with  isatin  and  with 

w-cldori  satin        (Schuncke       and 

Marchiewski),  a  ,  i,  96. 
w-Phenylenediamine,       discovery       of 

(Hofmann  Lkcture),  T.,  688. 
magnetic    rotatory    power,     &c.,    of 

(Perkin),   T.,    1109,   1131,    1155, 

1214,1232,121-5. 
hydrochloride,      magnetic      rotatory 
'  power,  &c  ,  of  (Pekkin),  T.,  1112, 

1132, 1223,  12i6. 
w-Plieny!enediamin«^,   bromo-,    and    its 

hydrobroniite  (Jackson  and  Cal- 
vert), A.,  i,  538. 
<Z<-bromo-,    and   its    salts    and   acetyl 

derivative     (Jackson    and     Cal- 
vert), A ,  i,  538. 
^rtbromo-  :    its     hydrochloride     and 

diacetyl   derivative  (Jackson  and 

Calvert),  A.,  i,  538. 
tetrahromo-     (Jackson     and    Cal- 
vert), A.,  i,  539. 
/>-Phenylenediamine,      preparation      of 

(HoFMANN  Lecture),  T.,  689. 
hydrochloride,      magnetic       rotatory 

powers,  &c..  of  (Perkin),  T.,  1112, 

1132,  1223,  1246. 
j3-Pheiiylenediraethyldiamine,  magnetic 
rotatory  power,  &c.,  of  (Perkin),  T., 
1 109,  1215,  1246. 


Phenylenediurethane,  ^ribromo-  (Jack- 
son and  Calveht),  A.,  i,  538. 

Phenylene-ethylenediamine  (Hinsbebg 
and  Strupleh),  A„  i,  47. 
fitnitroso-     (IIinsberg     and     Stbu- 
pler),  a.,  i,  48. 

m-Phenylene-etbylurethane  (CUBTIITS 
and  Davidis),  A.  i,  681. 

j^-Phenylene-ethylurethane  (Cubtius 
and  Davidis),  A.,  i,  681. 

Phenylenemethyldiamine.  See  Methyl- 
aniline,  amino-. 

Phenylethanetricarboxylic  acid,  ethylic 
salt,  velocity  of  hydrolysis  of 
(Hjelt),  a.,  i,  600. 

o-Phenyl-y-ethoxybutylthiocarbamide 
(Luchmann),  a.,  i,  545. 

Phenyl-6-etlioxy-l  :  3  :  4.tolylenedi- 
amine :  its  hydrochloride,  azimide, 
thiocarbonyl  compound,  stilWazonium 
base,  and  methenyl  derivative,  with  its 
nitrate  and  hydrochloride  (Jacob- 
sen,  Fertsch,  Marsden,  and 
Schkolnik),  a.,  i,  24. 

Phenylethyleneamine.  See  Diphenyl- 
diethylenediamine. 

PhenvlethylenecarbMinide     (Gabriel 
and  Stelzner),  A.,  i,  122. 

w-Phenylethyiene-i^-farbaraide    (Ga- 
briel and  Stelzner)  A.,  i,  122. 

Phenylethylenediamine :  its  acetyl  de- 
rivative, thiocarbamate,  and  its  con- 
densation with  benzile  (Feist  and 
Arnstein),  a.,  i,  258. 
diacetyl  and  dibenzoyl  compounds  of 
(Feist  and  Arnstein),  A.,  i,  259. 

Phenyletliylenethiocarbamide  (  Feist 
and  Arnstein),  A.,  i.  258. 

«-Phenylethylene-»//-thioc:irbamide 
(Gabriel  and  Stelznek),  A.,  i,  122. 

Phenylethylnitromethane,  labile  form 
of  (Konowaloff),  a.,  i,  676. 

Mj8-Phenylethvloxazoline  (Bookman), 
A.,  i,  200.  " 

Phenylfluoflavinesulphone  (Hinsbebg 
and  PoLLAK),  A.,  i,  394. 

Phenylfluorindine,  preparation  of  (Fis- 
cher   and    Hepp),    A.,    i,    324, 
539. 
hydrochloride  (Fischer  and  Hepp\ 
A.,  i,  324. 

Phenylglycinylphenylsemicarbazide 
(Widman),  a.,  i,  629. 

Phenylglycollic  acid.  See  Mandelic 
acid. 

Phenylglyoxylbenzamide     (Fischbb), 
A.,  i,  262. 

Phenylglyoxylethoxybenzylamine  (Mi- 
Novici),  A.,  i,  705. 

Phenylglyoxylmethoxyben^  amide.  See 
Methoxybenzoic  acid,  phenylglyoxyl- 
amide  of. 
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Phenylglyoxylmethoxybenzylamine 

(MiNoViGi),  A.,  i,  705. 
Phenylhexah^droresorcinol.     See 
1:3:  5-J)'ihydroxyp\ienj\cyclo- 
hexane. 
i8-Phenylliydracrylic  acid,  o-iodo-  (Er- 

ienm'eyeb),  a,,  i,  302. 
Phenylhvdrazine,      magnetic     rotatory 
power,  &c.,  of  (Peekin),  T.,  1104, 
1209,  1245. 
oxidation  of  (Walter),  A.,  i,  472. 
reduction  by  means  of  (Waltheb), 

A.,  i,  542. 
action    of     sulphur    nitride    on 

(Schenck),  a.,  i,  427. 
behaviour  of,  towards  chloi*acetamide 
and     phenylhydrazinoacetamide 
(RuPE  and  Heberlein),  A.,  i,  363. 
Phenylhydrazine,     hydriodide,    hydro- 
fluoride,  and  double  salts  of  (Qri- 
MALDl),  A.,  i,  220. 
citrate  and  c?-tartrate  of  (db  Veies), 

A.,  i,  94. 
hydrogen    tartrate     aldehydates 
(Causse),  a.,  i,  611.  * 
salts  of  (Causse),  A.,  i,  479. 
benzoyl   and   sodiodibenzoyl    deriva- 
tives (Freer  and  Sherman),  A.,  i, 
612. 
formyl,  sodioformyl,  /3-formyl-o-ethyl, 
and     a-formyl-j8-ethyl     derivatives 
(Freer  and  Sherman),  A.,  i,  611. 
)8-lactyl  derivative  of  (dk  Vriss),  A., 
i,94. 
Phenylhydrazine,    estimation   of    (Db- 

NiGEs),  A.,  ii,  387. 
Phenylhydrazine,     rftcyano-      (Andee- 
occi).  A.,  i,  221. 
jp-nitro-,   from    diazobsnzenemercap- 
tan  hydrosulphide  (Bamberger 
and  Kraps),  A.,  i,  219. 
from  iyo-/:;-nitrodiazobenzene  hydr- 
oxide (Bamberger  and  Keaus), 
A.,  i,  220. 
hydrochloride     (Bambeegee     and 
' Keaus),  A,  i,  610. 
2  :  4,-dimtro-  (CuRTius),  A.,  i,  339. 
Phenylhydrazinedisulphonic     acid,     p- 
nitro-,  dipotassium  and  tripotassium 
salts  (Bamberger  and  Keaus),  A., 
i,  610. 
Phenylhydrazinoacetamide,       asymme- 
tric,   benzylidene   compound    (Rupb 
and  Heberlein),  A.,  i,  363. 
Phenylhydrazinoacetanilide,      asymme- 
tric, behaviour  of,  towards  sulphuric 
acid   (Rupe  and   Hebeelein),  A.,  i, 
363. 
Phenyl  hydrazinoacetophenylhydrazide, 
asymmetric,    benzyl idene    compound 
(Rupb  and  Hebeelein),  A.,  i,  363. 
Phenylhvdrazlnoformic     acid,     ethylic 


salt,   and  its   benzvlidene    derivative 
(Rupe),  A.,  i,  429.' 
as-)8.PhenyIliydrazinopropionic    acid, 
ethylic  salt  of,  and  its  picrate,  oxal- 
ate, semicarbazide,  and    phenyltbio- 
semicarbazide  (Hareies  and  Loth) 
A.,  i,  321. 
Phenylhydrazoneniesoxalonitrile 

(Schmidtmann),  a.,  i,  459. 
Phenylhvdrazonemethnnedisulphonic 
acid,    potassium    salt    (ton     Pech- 
mann),  a.,  i,  679. 
Phenyl-o-hydroxybenzylcarbinol  (Hae- 

EIE3  and  Busse),  A.,  i,  302. 
Phenylhydroxyethvlamine,    three    iso- 

merides  (Erlenmever),  A.,  i,  305. 
Phenylhydroxylamiue,     behaviour     of, 
towards     phenylliydrazine    (Wal- 
thee),  a.,  i,  542. 
nitroso-  (Angeli),  A.,  i,  613. 
^-Phenylhydroxylamiue,  preparation  of 

(Wi^ltobnus),  a.,  i,  672. 
Phenylhyrlroxylaminoacetic     acid 

(Traube),  a.,  i,  9. 
Phenylhydroxyloxaraide  and  its  acetyl 
derivative  (Schiff  and  Monsacchi), 
A.,  i,  209. 
Phenylic  alcohol.     See  Phenol. 

bisulphide,    from   aM^/.^-chlorodiazo- 
benzenethiophenyl       ether 
(Haktzsch  and'  Freese),  A.,  i, 
217. 
*>-dinitro-,     from     c?i-2?-nitrodiazo- 
benzene    sulphide    and    benzene 
(Bamberger  and  Keaus),  A.,  i, 
219. 
)8-bromethylic  ether  (Bbntley,   Ha- 
woRTH,*  and    Per  kin),    T.,    165, 
166. 
7-bromopropylic    ether    (Solonina), 

A.,  i,  476. ' 
chloride,     isocjawo-,     discovery      of 

(HoFMANN  Lecture),  T.,  712. 
iS-chlorethylic  ether  (Bentlby,  Ha- 

WORTH,  and  Perkin),  T.,  165. 
z.yocyanate.     See  Phenylcarbimide. 
ether,  preparation  of  ^Jeiteles),  A., 
i,  435. 
o-amino-,    preparation   of,    and  its 
hydrochloride    (Ullmann),   A., 
i,'605. 
j9-amino-,  and  its  acetyl  derivative 
(Haeussermann     and     Teich- 
mann),  a.,  i,  533. 
2  :  4'-c?/amino-,    and    its    dihydro- 
chloride    (Haeussermann    and 
Bauer),  A.,  i,  676. 
4  :  4'-<^/amino-,     and     its     hydro- 
chloride   (Haeussermann    and 
Teichmann),  a.,  i,  533. 
o-nitro-    (Haeussermann    and 
Teichmann),  A.,  i,  533. 
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Phenylic    ether,  jo-nitro-    (Haeusser- 
MANN   and   Teichmann),  A.,  i, 
533. 
2  :  2'-fZmitro-  (Haeussermann  and 

Bauer),  A.,  i,  676. 
2  :  4'-tZmitro-  (Haeussermann  and 
Teichmann),    A.,    i,    534; 
(Haeussermann    and    Bauer), 
A.,  i,  676. 
4  : 4:'-dimtvo-  (Haeussermann  and 
Teichmann),  A  ,  i,  533. 
/8-ethoxyetliylic       ether     (Bentley, 

Ha  WORTH,  and  Phrkin),  T.,  171. 
ethylic    ether,    3  :  5-dibromo-,     pre- 
paration  of    (Jackson  and    Cal- 
vert), A.,  1,  473. 
hydrate.     See  Phenol, 
iodochloride,  action  of  zinc  ethyl  on 

(Lachmann),  a.,  i,  460. 
mercaptan      {thiophenol)     (VoswiN- 
kel),  a.,  i,  378. 
condensation     of,  with    benzil  and 
with     quinone     (Troeger     and 
Eggert),  a.,  i,  562. 
o-amino-,  preparatio"  of  (Hofmann 
Lecture),  T.,  712,  713. 
compound    obtained     from,     by 
action  of  cyanogen  (Hoemann 
Lecture),* T.,  713. 
mesityhc  sulphide  (Bourgeois),  A., 

i,  18. 
selenide,  synthesis   of  (Kraeft   and 

Kaschau),  a.,  i,  296. 
sulphide,    magnetic    rotatory    power, 
&c.,'of  (Perkin),  T.,  1064,  1124, 
1204,  1243. 
j?-chloro-,  Irom  aw^Z-^o-chlorodiazo- 
benzenethiophenyl     eth«'r 
(Hantzsch  and  Freese),  A.,  i, 
217. 
fl»-tolylic  sulphide  (Bourgeois),  A., 

i,  17. 
jo-tolylic  sulphide  (Bourgeois),   A., 

i,  17. 
o-xylylic      sulphide       [Me^  :  S  = 

1:2:4]    (BOURGEOIS),  A.,  i,  17. 
i»-xy]ylic      sulphide       [Me^  :  S  = 
1:3:4]    (BoURGEOis),  A.,  i,  17. 

^-xylylic  sulphide   (Bourgeois),  A., 

i,  18. 

Phenylimido-)3-butyric    acid,   o-amino-, 

ethylic  and  methylic  salts  of  (HiNS- 

BERG  and  Roller),  A.,  i,  537. 

2'-Phenylindazole,    »«-chloro-     (BUSCH 

and  Prancis),  A,,  i,  158. 
3'-Pheuylindazole  and  its  mercuric  and 
silver      derivatives      and      salts 
(AuwERS  and  Sondheimer),  A.,  i, 
505. 
2'-acetyi  derivative  and  nitroso-deri- 
vative  (Auwers  and  Sondheimer), 
A.,  i,  505. 


3'-PhenyKwindazole,    I'-acetyl   deriva- 
tive  of,  and  its  acetate  (Auwees  and 
Ewing),  a.,  i,  504. 
Phenylindoxazinc,    action    of     fuming 
hydriodic     acid    on    (Cohn),   A.,   i, 
440. 
Phenylinduline,   constitution   of    (Fis- 
cher and  Hepp),  A.,  i,  51. 
amino-,      and      its       hydrochloride, 
nitrate,      and      diazo-derivative 
^Fischer  and  Hepp),  A.,  i,  324. 
4'-Phenyl-:i'-ketodihydro(iuinazoline, 

See  4'-Phenylquinazolone. 
3'-Phenylketotetrahydroquinazoline, 
^-bromo-  (BusCH  and  Heinen),  A  , 
i,  159. 
o-chloro-     (BuscH     and    Brunnee), 
A.,  i,  157. 
Phenylmalonio   acid,    ethylic  salt,  rate 
of   hydrolysis   of   (Hjelt),   A.,   i, 
598. 
trivaivo-,  ethylic  salt,  and  its  sodium 
derivative    (Jackson    and    Soch), 
A.,  i,  370. 
j3-Phenyl-/A-}nethoxyphenyloxazole   and 

its  salts  (MiNOVici),  A.,  i,  703. 
ju-Phenyl-iS-methoxypheryloxazole    and 

its  salts  (MiNOVici),  A.,  i,  704. 
Phenylmetl-ylaminobenzenylmethylimi- 
dine  :  its  hydriodide  and  picrate  (vox 
Pechmann),  a.,  i,  32, 
/x-Phenylmethylaminopenthiazoline,    y- 
bromo-,       and       hydrobromide       of 
(Dixon),  T..  20;  P.,  1895,  217. 
Phenylmethyk'.9oamylcarbaiiiide 

(Stoermer  and  von  Lepel),  A.,  i, 
664. 
Phenylmethyl?*oamyltiuocarbamide 
(Stoermer  and  von  Lepel),  A.,  i, 
664. 
Phenylmethylwobutylcarbamide 

(Stoermiir  and  von   Lepel),  A.,  i, 
662. 
Phenylmethyl?*obutylidenehydrazine 

(Brunneu),  a.,  i,  625. 
Phenylnietliylwobutylthiocarbamide 
(Stoermer  and  von  Lepel),  A.,  i, 
(562. 
1  :  5-PhenylmethyU**oditliiobiazolone 
and    its     compound    with    methylic 
iodide  (Busch),  A.,  i,  190. 
o-Phenylmcthylhydr>izine,     hydrofluor- 

ide  (ijRiMALDi),  A.,  i,  221. 
a*-Phenylmethylhydrazinc,     behaviour 
of,  towards    formaldehyde   (Gold- 
schmidt),  a.,  i,  543. 
amidosulphonate    (Paal     and     Ja- 
nicke),  a.,  i,  235. 
i8j8-PhenylLuethylhydrazinobenzylmal- 
onic  acid,  ethylic  salt  of,  and  its  salts 
(G-oldstein),  a.,  i,  436. 


978 


INDEX  OF   SUBJECTS. 


PlienylmetLylliydrazinosulphamic 
acid,  aTnnionium  salt  of  (Paal  and 
Janicke),  a  ,  i,  235 
Phenylaiethyl-4-k('topyrazoloreplienyl- 
hydrazone,    identity   of,    with.    1  :  3- 
phenylmethylpyrazolone-4-azobenz- 
ene  (Autenrieth),  A.,  i,  700. 
1:3:  5-Phenylmethylketotetrahydro- 
pyridazine-4-caihoxylic   acid    (RuPE 
and  Hebe  KLEIN),  A.,  i,  363. 
2  :  4-Pheny  methylpentoxazoline      and 
its  picrate  (Ltchmann),  A.,  i,  545. 

Phenylmetliylphenotluorindine  and  its 
platinochloride,  hydrochloride,  and 
benzoyl  derivative  (Kehrmann  and 
BtJEGiN),  A.,  i,  512. 

Pbenylmethylpropylamine,      nitroso- 
(Stokbmer   and  von  Lepel),  A.,  i, 
662. 

Phenylmethylpropylcarbamide  (Stoee- 
MER  and  VON  Lepel),  A.,  i,  603, 

Phenylmethylpropyltliiocarbamide 
(SroERMER  and  von  Lepel),  A.,  i, 
662. 

3  :  S-Phenylmethvlpyriizole,    formation 

of  (GrOLDSCHMIDl),  A.,  i,  189. 

1  :  3-Phenylniethylpyrazolone,  4-oxime 

of  (Jovitschitsch),  a.,  i,  83. 
1  :  3-Pbenylmethylpyrazolone-4-azo- 
benzene  :     it-*     niononitro-     and 
dinitro-derivatives   (Autenrieth), 
A.,  i,  627,  7»0. 
identity   of,    with    Knorr's    phenyl- 
methyl-4-ketopyrazolonephenyl- 
hydrazone    (Autenrieth),    A.,  i, 
700. 
1:3:  5-Phenylraethylpyrazolone-4- 
carboxylic     acid,     ethylic     salt     of 
(Schott).  a.,  i,  700. 
1  :  5-Phenylrnethylthiobiazoline,     3- 
hydrosulphide,   and    its  potassium 
salt  (Busch),  a  ,  i,  190. 
bisulphide  (Busch),  A.,  i,  190. 
Phenylmethylurethane,    from    methyl- 
*ynbenzh_vdroximic     acid     (Werner 
and  Subak),  A.,  i,  431. 
Ja.Phenylnieth>lureidoac'etic  acid  and 
its  etliylic  salt  (Paal  and  G^AUsee), 
A.,  i,  225. 
Phenylnaphthalene,     ^-nitro-       (KiJH- 

ling),  a.,  i,  237. 
Phenyl-)8-naphtliapyrazine    (Feist   and 

ARNSTEI^),  A.,  i,  258. 
Phenyl-»»-nitro-o-auiinobenzazoimide 

(Kratz),  a.,  i,  365. 
Phenyl-m-nitrobenzoyisemicarbazide 

(CuRTius  and  Hofmann),  A.,  i,  647. 
Phenyl-4-nitro-l  :  2-azimidobenzene 
(NiETZKi  and  Almeneader),  A.,  i, 
164. 
Phenyl-o-nitrobenzylidenehydrazone, 
acetyl     and   benzoyl   derivatives    of, 


and    their   behaviour    with   phenyl- 
hydrazine  (Walther),  a.,  i,  542. 
Phenyl-w-nitrobenzylidenehydrazone, 
acetyl    and   benzoyl    derivatives    of, 
and    their    behaviour   with    phenyl- 
hydrazine  (Walthee),  a.,  i,  542. 
Phenyl-2?-nitroben/ylidenehydrazone, 
acetyl     and    benzoyl    derivatives   of, 
and   their   behaviour    with    phenyl- 
hydrazine  (Walthek),  a.,  i,  542. 
Phenyl-o-nitrobenzylnitrosamine, 
jo-bromo-  (Busch  and  Heinen),  A., 
i,  159. 
Phenyl-o-nitrobenzylnitrosamine, 
^-chloro-  (Busch  and  VoLKENiNa), 
A.,  i,  159. 
o-Phenyl-o-nitrocinnamic  acid 
'     (Pschorr),  a.,  i,  3u3. 
Phenjlnitromethane.       See    Toluene, 

to>-nitro-. 
iso-PhenylDitroniethane  and. its  copper 
salt   (Hantzsch   and   Schultzb), 
A.,  i,  672 
j9-bromo-  (HANTzscHand  Schultzb), 
A.,  i,  672. 
Phenyl-ap-nitrophenyl-jt?-phenyl- 
methylformazyl  (Bamberger),  A.,  i, 
540. 
Phenylnitrosamine,  nitro-,  sodium  com- 
pound of,  condensation  of,  with  nitro- 
benzene (KiJHLiNG),  A.,  i,  236. 
5-Phenyloxazoline      (Gabriel     and 
Stelzneu),  a.,  i,  12 L 
reduction   of   (Gabriel   and  Stelz- 
nek),  a.,  i,  702. 
Phenylplienantlirapyrazine  (Feist  and 

Ahnstein),  a.,  i,  258. 
/A-Phenylplienanthridine  :    its   hydro- 
chloride and  platinochloride  (Pictet 
and  Hubert),  A.,  i,  53,  483. 
Phenylphtnofluorindino  and  its  hydro- 
chloride  and    benzoyl   derivative 
(K EHRMANN    and    Bijrgin),    A.,   i, 
512. 
Phenyl-o-phenylenediamine,    condensa- 
tion   of,    with   j8-naphthaquinone- 
sulphonic    acid    (Kehrmann    and 
Locher),  a.,  i,  700. 
conden^aiion    of,    with    aoetamido- 
naphthaquinone    (Kehrmann   and 
Hektz).  a.,  i,  5(8. 
condensation  of,  with  dihydroxyquin- 
one   and   dihydroxytoluquinone 
(Kbhemann  and  Fijhnee),  A.,  i, 
511. 
oxidation    of  (Fischee    and    Dis- 
oiiingee),  a.,  i,  539. 
Phenylpropiolic   acid,   action  of  acetic 
anhydride    on    (Michael    and 
Buchbe),  a.,  i,  85. 
/3-Phenylpropionic  acid  (ht/drocinnamic 
acid),    magnetic    rotatory    power^ 
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&c.,  of  the  efchylic  salt  of  (Perkin), 
T.,  1064,  1077,  1078,  1175,  1238. 
j3.  fhenyipropionic  acid  (Jiydrocinnamic 
acid),     )3-chloro-o-iodo-,     and     its 
ethylic  and  methjlic  salts  (Eblen- 
meyer),  a.,  i,  302. 
o-nitro-  (Keissbrt),  A.,  i,  371. 
Phenylpropionitrile,    occurrence    of 

(HoFMANN  Lectuee).  T.,  719. 
Phenyl/.sopropylnitromethane,    labile 
form  of  (Kono\\'aloff),  A.,  i,  676. 
;3-Phenyl-M-propylphenyloxazole  and  its 

salts  (MiNOVici),  A.,  i,  703. 
1  :  I'-Phenylpropyltetrahydroazindone 

(G-oldstein),  a.,  i,  436. 
1  :  l'-Phenylprop,vltetrd,hydroazindone- 
2'-carboxylic  acid  and  its  salts 
(Goldstein),  A.,  i,  436. 
1  :  3-Phenylpyrazolidone  and  its  hydro- 
chloride (Harries  and  Loth),  A.,  i, 
321. 
PlH>nylpyrazolidone,  acetyl  derivative  of 

(Harries  and  Loth),  A.,  i,  321. 
1  :  3-Phenyipyriizolone  and  its   hydro- 
chloride   and    2-acetyl    derivative 
(Harries  and  Loth),  A.,  i,  321. 
4  (?)-nitro-  (Harries  and  Loth),  A., 
i,  321. 
Phenylpyridine,    ^j-nitro-,    from    di-p- 
nitrodiazobenzene     sulphide     (Bam- 
berger and  Kraus),  A.,  i,  219. 
2-Phenylpyridine     (Kuhling),    A.,     i, 
237;  (^Leben),  a.,  i,  575. 
jw-amino-,  and  its  hydrochloride  and 
picrate  (Kuhling),  A.,  i,  236. 
2-l'henyl-6-pyridone     and    its     hydro- 
chloride,   aurochloride,  and   platino- 
cliloride  (Lebbn),  A.,  i,  575. 
4'-Phenylquinazolone    (GtABRIEL    and 
Stelzner),  a.,  i,  506. 
2'-chloro-  ((>abriel  and  Stelzner), 
A.,  i,  507- 
IMienylquinoline,  jo-nitro-   (Kuhling), 

A.,  i,  237. 
IMienylrosaniline,  preparation  of  (HoF- 

MANN  Lecture),  T.,  615. 
Plienjlselenious    acid    and    its   nitrate 
and  silver  salt  (Krafft  and  Lyons), 
A.,  i,  304. 
]*lieuylsemicarbazide   and  its  hydro- 
chloiides  (CuBTirsand  Hofmann), 
A.,  i,  648. 
acetyl,    chloracetyl,    phenylglycinyl, 
and  propionyl  derivatives  of  (WiD- 
man),  a.,  i,  629. 
benzylidene   derivative   of    (Cuetius 

and  Hofmann),  A.,  i,  648. 
butyryl,  isobutyryl,  benzoyl,  einnam- 
oyl,   and   isovaleryl    derivatives  of 
(Widman),  a.,  i,  630. 
cinnamylidene  derivative  of  (CuETiUS 
and  Hofmann),  A.,  i,  648. 


Phenylsemicarbazide,  o-hydroxybenzyli- 
dene    derivative    of    (Cfetiub    and 
Hofmann),  A.,  i,  648. 
Phenylsemicarbazidecarboiylic    acid, 
ethylic   salt,    and   its    hydrochloride 
and    thiocarbamide    (Rupe),    A.,    i,. 
429 
)8-Phenyl.;t-siyryloxazole  and   its   salt? 

(MiNOVici),  A.,  i,  704. 
Phenvlsuccinimide,  velocity  of  decom- 
position   of,    by    hydrocliloric     acid 
(Miolati),  A.,'ii,  242. 
Phenyltartronic  acid,  2:4:  6-^rmitro-, 
ethylic  salt  of  (Jackson  and  Phin- 
ney),  a.,  i,  234. 
2'-Phenyltetrahydroquinazoline,  m- 

nitro-  (Busch),  A.,  i,  507. 
4'-Pjienyltetrahydroquinazoline  and  itg 
hydrochloride  (Gtabeiel  and  Stelz- 
ner), A.,  i,  506. 
4'-Phenyltetrahydro-2'-quinazolone  and 
its  acetate  (GtAbriel  and  Stelzneb), 
A.,  i,  506. 
Phenylthicallophanic  acid,  ethylic  salt. 

See  Phenylcarboxyethylthiourea. 
/w-Phenyltlnoalloplianic    acid,    ethylic 
salt,  identity  of,  with  phenylcarboxy- 
ethylthiocarbamide  (Doran),  T.,342, 
344;  P.,  1896,  75. 
1-Phenylthiobiazoline   bisulphide 
(Busch),  A.,  i,  190. 
3-hydrosulphide  (Buscn),  A.,  i,  190. 
3-methosulphide  (Buscn),  A.,  i,  191. 
Phenylthiocarbamic   acid,  ?n-phenylenc 
salt  of  (Snape),  T.,  101;  P.,  1896, 
13. 
jo-phenylene  salt  of  (Snape),  T.,  101 
P.,  1896,  13. 
\p-Phenylthiocarbamic     acid,     phenylic 
salt  of  (Snape),  T.,  99;  P.,  1896,  18. 
Phenyllhiocarbamide,  action  of  ethylic 
chlorocarbonate   on,     and    its   acetyl 
derivative  (Doran),  T.,  342. 
Phenylthioearbazinic    acid,    interaction 
of,  with  aldehydes  (Busch),  A.,  i, 
190. 
bisulphide  (Busch  and  Steen),  A.,  i, 

677. 
methyl ic   salt  of    (Busch),   A.,   i, 
191. 
Phenylthiocarbimide    (Dunlap),  A.,  i, 
471. 
preparation  of  (Hofmann  Lectuee), 

T.,  710. 
action  of  benzoic  chloride  on  (Hof- 

MANN  Lecture),  T.,  712. 
action  of,  on  glvcol  (Snape),  T.,  100; 

P.,  1896,  13. 
action  of,  on  phenol  (Snape),  T.,  98  ; 

P.,  1896,  12. 
action   of   phosphorus   pentachloride 
on  (Hofmann  Lecture),  T.,  712. 
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Phenyltliiocai'bimicle,     action     of,     on 
quinol  (Sxape),  T.,  99  ;   P.,  1896, 
13. 
action  of,  on  resorcinol  (Snape),  T., 
99;  p.,  1896,  13. 
Plienjltliiodiazobenzene  froni  jt?-chloro- 
benzene  anhydride  (Bambeegee),  A., 
i,299. 
Plienylthiosemicarbazide    (Busch    and 

Steen),  a.,  i,  677. 
4'-Phen_yIthiotetrahydroquinazoline 

(Gabeiel  and  Stelzner),   A.,   i, 
506. 
jp-bromo-  (Busch  and  Ueinen),  A.,  i, 

159. 
o-chloro-  (Busch  and  Beunnee),  A., 

i,  157. 
jw-chloro-  (Busch  and  Feancis),  A., 

i,  15«. 
jp-chloro-  (Busch  and  Volxeking), 
A.,  i,  158. 
n-Phenyltliionraraido-M-niethylimid- 
azoline.     See  /u-Melhylimidazolyl- 
phenylthiourea. 
Phenyltluourea  (Dixon),  T.,  857. 
^-Phenyltoluene    {o-methyldiphenijl) 
(Jacobson  and  NANNI^GA),  A.,  i, 

97. 
4  :  ^'-diioAo-    (Jacobson   and   J^an- 
n^inga),  a.,  i,  97. 
w-Phenyltoluene  {vn-methyldiphenyl) 
(Jacobson   and   Liscuke),   A.,   i, 
97. 
4  :  4'-diiodo-    (Jacobson    and 
Lischke),  a,,  i,  97. 
j9-Phenyltoluene,   j:>-nitro-,   from    di-jo- 
nitrodiazobenzene     sulphide     (Bam- 
beegee and  Kraus),  A.,  i,  219. 
Phenyl-/>-toluic    acid,  *n-nitro-,  ar,d  its 
salts  (Limpeicht  and  Faikenbeeg), 
A.,  i,  43. 
Vhenyl-^-toluidoacetic  acid    (Miller 

and  Plochl),  A,,  i,  610. 
Phenyltolylamine,   discovery   of    (Hof- 
MANN  Lecture),  T.,  615. 
o-amino-.     See  js-Tolyl-o-phenylenc- 
diamine. 
Phenyl-jo-tolylbenzamidine  :  its  nitrate, 
hydrochloride,  and  picrate  (Maeck- 
wald),  a.,  i,  30. 
Phenyl-^-tolylmethane  ?  (Weiler),  A., 

i,  237. 
Phenyltriethylammoninni       hydroxide, 
action  of   heat   on    (Hotmann  Lec- 

tube),  t.,  em. 

Phenyltriniethylamnioniiim       chloride, 
action  of  heat  on  (Hofmann  Lec- 
ture), T.,  670. 
iodide,  action  of  heat  on  (Hofmann 
Lecture),  T.,  721. 

Phenylurazole  (Rupe),  A.,  i,  429. 

;o-Phenylureidobenzenesu]phonic      acid 


and  its  salts  (Paal  and  Gan^jer),  A., 

1,224 
o-Phenylureidocinnamic    acid    and    its 

salts    (Paal    and    GtANSee),    A.,    i, 

224. 
w-Phenylureidocinnamic    acid    and    its 

salts     and     dibromide     (Paal     and 

G-ansee),  a.,  i,  224    . 
jp-Phenylureidocinnamic    acid    and    its 

ethylic  salt  (Paal  and  GtAnsee),  A., 

i,  224. 
o-Phenylureidophenylpropionic     acid 
(Paal  and  Gansee),  A.,  i,  224. 

dibromide   of    (Paal   and    GrANeEE), 
A.,  i,  224. 
>«-Phenylureidopher.ylpropionic   acid 

(Paal  and  Ganser),  A.,  i,  224. 
j»-Phenylureidopheiiylpropiomc    acid 
*    (Paal  and  Ganser),  A.,  i,  224. 
Phenylurcthane  derivative  of  bromo-i^- 
curaenol.     See  ;|/-Cumenbl. 

wt-nitro-      (Steuve       and      Eadex- 
hausen).  A.,  i,  35. 

^-nitro-       (Struve       and      Rade>- 
hausen),  a.,  i,  36, 
Phenylvinylcarbamide    (Gabriel    and 

Stklznee),  a.,  i,  122. 
Phenylvinylthiocarbamide        (GABRnc  l 

and  Stelzner),  A.,  i,  122. 
Phillipsite     from     Prussian     Silesia 

(Krusch),  a.,  ii,  532. 
Philotliion  in  germinating  seeds  (Eey- 

Pailhade),  a.,  ii,  326. 
Phleurti'praiense^  potash  and  phosphoric- 
acid      required      by      (Smets      a)i(l 

Schreiber),  a.,  ii,  384. 
Phloridzin,  action    of,  in    causing  gly- 
cosuria (Zuntz),  a.,  ii,  667. 
Phloroglucinol     in     red    grapes    (Sos- 
tegni),  a.,  ii,  122. 

condensation  of.  with  anthranilic  acid 
(Niementowski),  a.,  i,  261. 
Phonolite  from  East  Lothian  (Hatch \ 

A.,  ii,  116. 
?*o-Phorone,  reduction  of  (Kerp),  A.,  i, 
448. 

oxime  (Keep),  A.,  i,  447. 
Phopgenitc,  artificial  (Feiedel),  A.,  ii, 

32. 
Phosgenepyronines    (Meyenburg),  A., 

i,  292. 
Pliosphanilide,  compound  of  aniline  witli 

(Michaelis  and    Silberstein),  A., 

i,  344. 
Phosphates,     mineral,     from     Algeria 
(Carnot),   A.,  ii,   34;  (Malbot), 
A.,  ii,  185. 

mineral,  crenesis  of  (Gautier),  A.,  ii, 
185. 
Phosphates.   See  under  Phosphorus  and 

also  Agricultural  chemistry.    (Appen- 
dix.) 
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Phosphazo- com  pounds.  See  Oxyphosph- 

azo. 
*'  Phospliine,"    preparation    of     (HoF- 

MANN  Lecture),. T.,  616. 
Phosphines,     See  under  Pliosphorus, 
Phosphoclilorosulphaminebenzoic  chlor- 
ide. See    Sulphaminebenzoic  cliloride. 
Phosphorcarnic  acid  (Siegfried),  A.,  i, 
660. 
as  a  source  of  carbonic  anhydride  in 

muscle  (Kruger),  A.,  ii,  487. 
estimation  of  (Balke  and  Ide),  A., 
ii,  632. 
Phosphorised  constituent  of  plant  seeds 
(ScHULZE  and  Winterstein),  A.,  i, 
516. 
Phosphorus,   spark   spectrum   of    com- 
pounds containing  (de  Gbamojjt), 
A.,  ii,  585. 
volatility  of  red  (Arctowski),  A.,  ii, 

559. 
action  of,  on  some  metallic  chlorides 

(Gbai^geb),  a.,  ii,  603. 
poisonous  effect  of,  on  algffi  and  in- 
fusoria (Bokorny),  a.,  ii,  669. 
influence    of,    on    the    nutrition    of 
plants  (StokLxVsa),  A.,  ii,  266. 
Phosphorus  pentabromide,  formation  of, 
from  phosphorus  oxychioride  and 
hydrobromic  acid  (Besson),  A.,  ii, 
472. 
trichloride,  action  of  potassium  brom- 
ide and  iodide  on  (Snape),  A.,  ii, 
641. 
oxychioride,  action  of  hydriodic  acid 

on  (Bessok),  a.,  ii,  472. 
oxychlorodibromide  (Bessgk),  A.,  ii, 

472. 
oxydichloro bromide  (Besson),  A.,  ii, 

472. 
hydride  (pJio-sphine) ,  action  of  sulph- 
uric chloride  on  (Besson),  A.,  ii, 
417. 
phosphonium    bromide    and    iodide, 
action     of     carbouyl    chloride    on 
(Besson),  A.,  ii,  358,  359. 
thioiodide  (Besson),  A.,  ii,  560. 
pentoxide,  vapour  density  of  (TiLrEN 
and  Barnett),  T.,  154 ;  P.,  1896, 
30. 
Phosphoric   acid,  freezing   points  of 
dilute  solutions  of  (Looms),  A., 
ii,  352. 
compound  of  iodic  acid  and  (Chre- 
tien), A.,  ii,  652. 
sources  of,  in  urine  (Cameeer),A., 
ii,  379. 
Superphosphates  from  Algeria  (Mal- 

bot),  a.,  ii,  185. 
Phosphoric  acid,  triethylic  salt,  heat 
of  formation  of  (Cavalier),  A.,  ii, 
590. 


Phosphorus  : — 

Phosphoric  acid,  estimation  of,  gravi- 

metrically    (Kilgoee),     A,,    ii, 

335  ;   (Gladding),  A.,  ii,  336. 

estimation  of,  volumetrically  (Kil- 

.    gore),   a.,  ii,   335;    (Veitch), 

A.,  ii,  543. 
estimation  of,  by  the  molybdenum 

method  (Neubauer),  A.,  ii,  73. 
estimation      of,     in     presence     of 
organic    matter    (Malbot),   A., 
ii,  186. 
estimation  of,  by  the  citrate  method 
(Rimyan   and   Wiley),  A.,   ii, 
126;    (Bergami),    a.,  ii,  273; 
(Reitmair),  a.,  li,  575. 
estimation     of    citrate-soluble,    in 
basic    slags    (Wagner),   A.,  li, 
448;  (Passon),  ^.,  ii,  575. 
estimation  of,  in  soils  (Wood),  T., 
291;  P.,189e,13;  (Williams), 
A.,  ii,  334. 
insoluble,     estimation     of,     volu- 
metrically (Edwards),  A.,  ij,  273. 
insoluble,  separation  ot,  in  case  of 
both  bone  and  mineral  phosphate 
(Bryant),  A.,  ii,  623. 
Metaphosphoric  acid,  vapour  density 
of    (Tilden    and    Barnett),   T., 
158  ;  P.,  1896,  30. 
Phospliorous  acid,  methylic  salt,  pre- 
paration of  (HoFMANN  Lecture), 
T.,  682. 
Phosphorus   trisulphide  (Besson),    A., 
ii,  560. 
thiophosphoryl  bromodichlcride 
(Besson),  A.,  ii,  520. 
chlorodibromide  (Besson),  A.,  ii, 

520. 
chloride,  action  of  hydriodic  acid 
on  (Besson),  A.,  ii,  560. 
Phosphines,  primary  and  secondary, 
preparation  of  (Hofmann  Lec- 
ture), T.,  681,  682. 
oxychloro-,    secondary,    action    of 
heat  on    (Michaelis   and  Sii.- 
bkrstein),  a.,  i,  34i. 
oxides,   tertiary    (Michaelis    ami 
Silberstein),  a.,  i,  344. 
Phosphorus,  microchemical  reagents  for 
(Heine),  A.,  ii,  536. 
estimation  of,  gravimetrically  (Meil- 

lere),  a.,  ii,  389. 
estimation  of,  volumetrically  (LiNDE- 

MANN  and  Motteu),  A.,  ii,  388. 
estimation     of,    modified    molybdatc 
solution  for  (Winton),  A.,  ii,  622. 
estimation     of,     by    citrate     process 

(Mach  and  Passon),  A.,  ii,  389. 
estimation  of,  in  iron  and   iron  ores 
containing     titanium    (Pattinson 
and  Pattinson),  A.,  ii,  389. 
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Phosplioriis,  estimation  of,  in   toxicolo- 

gical  cases  (Spica),  A.,  ii,  218, 
Photographic  plate,  action  of  metals  on 

a  (Pellat;  (Jolson),  a.,  ii,  601. 
Pliotography.     See  Light. 
Phrenosin,    ''cheraolysis  "   of  (Thtjdi- 

CHUm),  a.,  i,  400. 
Phrenylin  (Thudichum),  A.,  i,  400. 
Phthaltildehjderaet  hylaniline     (phthal- 

aldthydemethylanilide)    (GtLOGAUEr) , 

A.,  1,684. 
Phthalaldeliyde  -  a  -  naphthylamic     acid 

(Glogaijeu),  a,,  i,  684. 
Phthalaldehyde  -  /3  -  naphthylamic    acid 

(G-logauer),  a.,  i,  684. 
Phthalaldehyde-^-toluidinie      acid 

(Q-logauer).  a.,  i,  684. 
o-Phthalaldeliydic    acid,    condensation 
of,  with  dimethylaniline  (Ebert), 
A.,  i,  441. 

condensation      of,     with     2'-methyl- 
quinoliue  (Nencki),  A.,  i,  256. 

semicarbazone  (Liebermann),  A.,  i, 
233. 
Plithaldehydic  acid  tetrahydroquinolinic 

lactone  (Liebe^'MAnn),  A.,  i,  233. 
Phthalaldehydic  acid  tetrahydroquinol- 

ide.     See  Phthalaldehydic  acid  tetra- 
hydroquinolinic lactone. 
Phthalaldehydic-a-naplithylamine 

iphthaldehydica-naphthylamide) 

(Glogauer),  a.,  i,  6H4. 
Pbtbalaldehydic-)8-naphthylamine 

(Glogauer),  A.,  i,  684. 
Phthalaldehydicpiperidine      (phthal- 

aldehydicpiperidide)        (Glogauek)  , 

A.,  i,  684. 
Phthalaldehydic-^- toluidine       {phthal- 

aldehydic-^-toluidide)     (G-LOGAUEu), 

A.,  i,  684. 
Phthalaldehydictetrahydrowoquinoline 

{phthalald  ehydi  ctetrahydroisoquinol' 

ide)  (Glogauer),  A.,  i,  684. 
Phthalanil  (Dunlap),  A.,  i,  471. 
Phthalanilic     acid     (Dunlap),    A.,    i, 

471. 
fso-Pbthalazoiraide    (CuETius     and 

Davidis)   a.,  i,  681. 
Phthaleins,     action      of    sunlight     on 

(Oglobin),  a.,  i,  649. 
Phthalic  acid,  heat  oC  electrolytic  dis- 
sociation of  (Kortbight),  a.,  ii, 
463. 

ethylic  salt,  magnetic  rotatory  power, 
&c.,   of   the    (Perkin),   T.,    1064, 
1132,  1177, 1238. 
Phthalic    acid,    i^^^-^rabromo-,    methylic 
salt  of  (Rupp),  A.,  i,  619. 

a-iodo-,  and  its  potassium  and  barium 
salts  (Edingkb),  A.,  i,  503. 

;3-iodo-,  and   its  normal  copper  and 
silver  suits  (Edinger),  A.,  i,  503. 


Phtliaiic-  acid,  ielriodo-,  audits  methylie 
salt  (Rupp),  A.,  i,  619. 
mononitro-derivatives   of    (Vaubel), 

A.,  i,  646. 
iS-nitro-,   ethylic  salt  of  (Edinger), 

A.,  i,  502. 
f^mitro-derivatives  of  (Vaubel),  A., 
i,  646. 
a-Phthalic  acid  and  its  salts  (Howe), 

A  ,  i,  480. 
j3-Phthalic  acid  and  its  salts   (Howe), 

A.,  i,  480. 
Phthalic  anhydride,  action  of  carbamide 
on  (Dunlap),  A.,  i,  471. 
action  of  thiocarbanilide  on  (Dunlap)  » 

A.,  i,  471. 
condensation     of,     with      anisoil 
>      (aRANDE),  A.,  i,  563. 
Phthalic     anhydride,    tetrahrovcxo- 
(Rupp),  A.,  i,  619. 
o-iodo-  (Edinger),  A.,  i,  503. 
i^e^riodo-  (Rupp),  A.,  i,  619. 
Phthalic    chloride,    magnetic    rotatory 
power,  &c.,  of  (Perkin),  T.,  1205, 
1244. 
condensation      of     resorcinol      with 
(Pawlewski),  a.,  i,  50. 
i*o-Phthalic  acid,   heat   of    electrolytic 
dissociation  of  (Kortright),  A.,  ii, 
463. 
Phthalic    acid,    ethylic   salt,    magnetic 
rotatory  power,  &c.,  of  (Peekin), 
1132,  1177,1238. 
^e^rabromo-  (Rupp),  A.,  i,  618. 
i^e^mchloro-  (Rupp),  A.,  i,  618. 
telrioAo-  (Rupp),  A.,  i,  619. 
p-Phthalic     acid.       See     Terephthalie 

acid. 
Phthalidyl-2'-niethylquinoline    and    its 
platinochloridc       and      aurochloride 
(Nencki),  A.,  i,  256. 
Phthalidyl-1 :  3  :  2'-trimethylquinoline 

(Nencki),  A.,  i,  256. 
Phthalimide  (Dunlap),  A.,  i,  471. 
decomposition  of,  with  sodium  hypo- 
chlorite (Coninck),  a.,  i,  364. 
a-iodo-  (Edinger),  A.,  i,  502. 
iS-iodo-  (Edinger),  A.,  i,  503. 
Phthalonitrile  (Pinnow  and  Samann), 

A.,  i,  367. 
Phthalylacetoxylamine  (Erreea),  A.,  i, 

223. 
Phthalylamidoacetic    acid,  ethylic  salt 

(Radenhausen),  A.,  i,  137. 
Phthalylhydrazide  (Radenhausen),  A., 
i,  138 ;    (CuRTius  and   Davidis), 
A.,  i,  680. 
4*o-Phthalylhydrazide,     hydrochloride^ 
platinosochloride,      isopropylidene, 
benzylidene  derivatives  (Curtius  and 
Davidis),  A.,  i,  680. 
t*o-Phthalyihydrazidoacetoacetie     acid^ 
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ethylic  salt  (Cuktius  and  Davidis), 
A.,  i,  681. 
Phthalylhydroxylainine,      ammonio-de- 

riyative  of  (Errera),  A.,  i,  223. 
Pliycocyanin,  the  crystalline  colouring 
matter  of    certain  algsD   (MoLiscu), 
A.,  i,  660. 
Phyllocyanic      acid      (ScnuNCK      and 

Marchlewski),  A.,  i,  574. 
composition  of  and  absorption  bands 

of  (Tschirch),  A.,  i,  624. 
Phyllocyanin,      absorption     bands     of 
(ScHUNCK  and  Marchlewski),  A., 
i,  574. 
Phylloporpliyrin      (Schunck      and 

Marchlewski),  A.,  i,  496,  574. 
Pbyllopurpuric     acid     (Schunck    and 

Marchlewski),  A.,  i,  574, 
preparation  of    (Tschirch),   A.,    i, 

624. 
Phyllotaonin,  properties    of  (ScHUKCK 

and  Marchlewski),  A.,^,  181. 
Phylloxantbin,     absorption     bands     of 
(Schunck  and  Marchlewski),  A.,  i, 
574. 
Physcia,  occurrence   of    atranoric   and 
hsematommic  acids  in  different  species 
of  (Zopf),  a.,  i,  103. 
Physcihydrone,  composition  of  (Hesse), 

A.,  i,  60. 
Physiological    action,    relation    of,    to 

chemical     constitution     (Blfmen- 

thal),  a.,  ii,  377. 
comparative,  of  ortho-  and  para-com- 
pounds (Bokorny),  a.,  ii,  668. 
of  cadmium  (Paderi),  A.,  ii,  491. 
of  cadmium  and  zinc  salts  (Athana- 

siu  and  Langlois),  A.,  ii,  319. 
of  thallium  (Curci),  A.,  ii,  491. 
of    acetylene    (Grehant  ;    Berthe- 

LOT  ;  Moissan),  A.,  ii,  200  ;  (Bro- 

ciner),  a.,  ii,  264;  (Eosemain). 

A.,  ii,  492. 
of  alloxan  (Lusini),  A.,  ii,  492. 
of  amidosulphonic  acid  (Loew),  T., 

1662  ;  P.,  1896,  182. 
of  arginine  (Schulze),  A.,  ii,  383. 
of  caffeine  (Albanese),  A.,  ii,  492. 
of  canadine  (von  Bunge),  A.,  ii,  493. 
of    cinnamic   acid    (Hofmann   Lec- 
ture), T.,  698. 
of  gentisic  acid  (Likhatscheff),  A., 

ii,  492. 
of     heteroxan  thine     (Kruger     and 

Salomon),  A.,  ii,  200. 
of  hydrastine  derivatives  (Falk),  A., 

ii,  201. 
of  hydrastinine  (ton  Bunge),  A.,  ii, 

492. 
of  matrine  (Plugge),  A.,  i,  68. 
of  methylhydrastamide  and  methyl- 

hydrastiraide  (Falk),  A.,  ii,  201. 


Physiological    action  of    methylnarcot- 
amide     and     methylnarcotimide 
(Falk),  A.,  ii,  201 
of  narcotine  derivatives  (Falk),  A.,  ii, 

201. 
of  parabanic  acid   (Lusini),   A.,  ii, 

492. 
of  theobromine   (Albanese),  A.,  ii, 

492. 
of  derivatives  of  tropeine  (Merck), 
A.,  i,  65. 
Physostigmine.     See  Eserine. 
Phytolacca  deoandra,  juice  of  (HlLGER 
and  Mai),  A.,  i,  496. 
red  dye  of  fruit  of  (Wmoert),  A.,  i, 
388. 
Picea  vulgaris,  oil  of   (Umney),  A.,  i, 

380. 
Pickeringite     from    Carinthia    (Bbxtk- 
lechner),  a.,  ii,  2.;6. 
from  New  South  Wales  (Caed),  A,|^ 

ii,  251,  530. 
from  the   river   Mana    (Albx^eff), 
A.,  ii,  566. 
Picric  acid,  preparation  of  (Hofmann 
Lecture),  T  ,  641. 
absorption  of,  by  siik   (Walker  and 
Appleyard),  T.,    1339,   1343;  P., 
1896,  147. 
methylamides  of,  action  of  nitric  acid 
On'(FRANCHIMONT),  A.,  i,  602. 
Picric     acid,    barium     sain,     water    of 
crystallisation    of    (Shaw),    A.,   i, 
354. 
dibutylamine  salt  (Behg),  A.,  i,  8. 
Picric  chloride,  action  of  mercuric  and 
lead    thiocyanates    on    (J)ixon),   T., 
868;  P.,  1896,  101. 
Picro-i/z-aconitineand  salts  (Freund  and 

Niedenhofheim),  a.,  i,  451. 
Picrylnitrodehy ropiperid  ide  (  Franchi- 

MONT  and  Tavekne),  A.,  i,  603. 
Picrylpiperidide     (Franchimont    and 

Taveknk),  a.,  i,  6J3. 
Picrvlthiocarbimide,  attempted  prepara- 
tion of  (Dixon),  T.,  868;  P.,  1896, 
101. 
Piedmontite   from    Maryland    (Hillb- 

brand),  a.,  ii,  40. 
PieridcB,   pigments  of  the  (Hopkins), 

A.,  ii,  198. 
Pigments  of    Pieridse   (Hopkins),  A., 

ii,  198. 
Pigeon     manure.       See     Agricultural 

chemistry  (Appendix). 
Pilocarpine,   constitution   of    (Heezig 

and  Meyer),  A.,  i,  68. 
Pimelic    acid    {\sopropyhuccinie    acid) 
from   tetrahydrocarvone  (vON    Bae- 
ter),  a.,  i,  248. 
Pimelite    from     Pennsylvania    (Gold- 
smith), A.,  ii,  36. 
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Pinacolic   alcohol.      See   Ilexylic  alco- 
hols. 
Pinacolin,    constitution   of  (Delacre), 
A.,  i,  591,  662. 
action  of  halogen  acids  on  (Delacre)  , 

A.,  i,  591. 
oxidation  of    (Glucksmann),   A.,    i, 

333. 
bromide,   action   of  alcoholic  potash 
on  (Delacre),  A.,  i,  591. 
Pinacolylthiocarbamide  and  its  platino- 
chloride  and  etliyl  derivative  (Heil- 
pern),  a.,  i,  603. 
Pinacone  (hexyleneglycol),  heat  of  com- 
bination of,  with  water  in  the  liquid 
and  solid  states  (Pickering),  A., 
ii,  148. 
action  of  hydrogen  bromide  on  (Del- 
acre),  A.,  i,  591. 
Pinacoue,  CigHgoOo,  from  reduction  of 

camphoroue  (Keri»),  A.,  i,  448. 
Pinacone,  CigHa^Oj  from   reduction  of 

isophorone  (Kerp),  A.,  i,  447. 

Pinene,  constitution  oi    (Armstrong), 

T.,  1399  ;  P.,  1896,  14;  (Tilden), 

T.,  1009  ;  P.,  1896, 137;  (Tiemakn), 

A.,  i,  381. 

relation  of,  to  citrene  (Armstrong), 

P.,  1896,  44. 
conversion  of,  into  camphene  (Reych- 

ler),  a.,  i,  620. 
bomeol    from     (Reychler),    A.,    i, 

308. 
capacity  of,  for  bromine  (Tilden),  1'., 

1009  ;  P.,  1896,  137. 
oxidation  of    (von    Baeyer),  A.,   i, 

245. 
acids  from  the  oxidation  of  (Wagner 
and  Ertschikowsky),  A.,  i,  380. 
Pinene  bromide,  from  pinene  and  hypo- 
bromous  acid  (Wagner  and  Ginz- 
bekg),  a.,  i,  381. 
dibromide,    from    the    tetrabromide 
(Tilden  and  Nicholls),  P.,  1896, 
138. 
hydrochloride,     activity     of     (Arm- 
strong), T.,  1398. 
behaviour    of,    towards  nitric   acid 
(Armstrong),  T.,  1401. 
nitrosochloride,  behaviour  of,  towards 
halogen   hydrides    (vON  Baeyer), 
A.,  i,  246. 
Pinguite  from  Bohemia  (Katzer),  A., 

ii,  188. 
Pinic  acid  (von  Baeyer),  A.,  i,  247. 
from  o-pinonic  acid   (von   Baeyer), 

A.,  i,  308. 
bromo-  (von  Baeyer'),  A.,  i,  620. 
Pinnoite,  formula  of    (Kosmann;,   A., 

ii,  368. 
Pinole,    constitution   of   (Tilden),  T., 
'1014;  (Wallace),  A.,  i,  101. 


Pinoleglycol,    from    pinole    dibromide 
(Wallach),  a.,  i,  101. 
anhydride  (Wallach),  A.,  i,  571. 
monochlorhydrin,   from    pinene   and 
hypochlorous  acid  (Wagneb    and 
GiiNzberg),  a.,  i,  381. 
Pinole  hydrate,  oxidation  of  (Wallach), 
A.,  i,  571. 
dibromide.    See  2  : 8-Dihydroxyliexa- 
hydro-1 :  6-dibromocymene. 
Pinonic  acid  (Tiemann),  A.,  i,  248. 
constitution  of  (Tilden),  T.,  1014. 
rotation  of    (Tiemann   and   Semm- 
ler),  a.,  i,  309. 
(^?-Pinonic     acid,     semicarbazone,     and 
oxime  (Tiemann  and  Semmler),  A., 
i,  309. 
Z-Pinoiiic     acid,      semicarbazone,     and 
*  oxime  (Tiemann  and  Semmler),  A., 
i,  31.9. 
a-Pinonic  acid,  oxime  and  phenylhydr- 
azone  of  (von  Baeyer),  A.,  i,  246. 
oxidation  of  (von  Baeyer),  A.,  i, 308. 
semicarbazone  (Tiemann  and  Semm- 
ler), A.,  i,  3U9. 
Pinononic  acid,  oxime,  behaviour  of,  to- 
wards alkali   hxpobromite  (Wagner 
and  Ertscuikowsky),  A.,  i,  380. 
Pinoylformic  acid,   silver  salt,  phenyl- 
hydrazone,      potassium      hydrogen 
sulphite  and  sodium  hydrogen  sulph- 
ite compounds  (von  Baeyer),  A.,  i, 
621. 
Pinus   densijlora,   effect   of    lime    and 
magnesia  on  development  of  (LoEVV 
and  Honda),  A.,  ii,  446. 
syloesirix,  oil  of  (Umney),  A.,  i,  380. 
piimilio,  oil  of  (Umney),  A.,  i,  380. 
2-Pipecoline      hydrogen      racemate 

(Marckwald),  a.,  i,  253. 
fZ-2-Pipecoline    (Marckwald),    A.,    i, 
253. 
ri-hydrogen    tartrate   and   its    liydro- 
chlonde,  picrate,  and  dithiocarb- 
amate  (Marckwald),  A.,  i,  253. 
i-hydrogcn   tartrate   (Marckwald), 
A  ,  i,  253. 
^2-Pipeculine  (Marckwald),  A,,  i,  253. 
<Z-h\drogen  tartrate    (Marckwald), 

A.,  i,  253. 
Z-hydrogen    tartrate    and   its   hydro- 
chloride,  picrate,    and    dithiocarb- 
aniate  (Marckwald),  A.,  i,  253. 
i-2-Pipecoline     (Marckwald),    A.,    i, 

253. 
isfO-Pipecoline  (Ladenburg),  A.,  i,  313. 
real  nature  of  (Marckwald),  A.,  i, 
253,  497. 
Pipecolinic    acid    {Jiexahydropiiridine- 
2-carhoxyJic    acid,    piperidine-2- 
carboxiiiic  acid)    (Willstatteb), 
A.,  i,  319. 
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Pipecolinic    acid,  ethylic    salt    (WiLL- 
stattek),  a.,  i,  319. 
nitroso-  (Willstatter),  A.,  i,  319. 
Piper  Loivonq,  constituents  of  (Pbine- 
mann),  a.,  i,  494. 
ovahtm,  preparation  of  piperovatine, 
the  active  principle  of   (Dunstan 
and  Cabr),  P.,  1895,  177. 
Piperazine,  composition  of   (Hoemann 
Lecture),  T.,  688. 
condensation  of,  with  formaldehyde, 
benzenesulphonic  chloride,  ethylic 
oxalate,    and    ethylic    acetoacetate 
(Rosdalsky),  a.,  i,  257. 
ethylic   oxalate   (Rosdalsky),  A.,  i, 

257. 
oxamate  (Rosdalsky),  A.,  i,  257. 
keto-.     See  Ketopiperazine. 
Piperazine-1  :  4-dicarbanilide  (Rosdal- 
sky), A.,  i,  257. 
Piperazine-1  :  4-dicarboxylamide  (Ros- 
dalsky), A.,  i,  257. 
Piperaziae-1  :  4-dicarboxylic    acid, 
ethylic   salt  of   (Rosdalsky),  A.,  i, 
257. 
Piperazine-1  :  4-diplienylsiilphone 

(Rosdalsky),  A.,  i,  257. 
Piperidine,  constitution  of    (HOFMANN 
Lectfre),  T.,  723. 
condensation  of,  with  bromocollidine 
(Knudsen    and   Wolpfenstein), 
A.,  i,  60. 
condensation  of,  with  a-  and  ;3-naph- 

thol  (Abel),  A.,  i,  254. 
derivative  of  bromo-;|/-cuTnenol    and 
salts    (Auwees   and   Maewedel), 
A.,  i,  150. 
derivatives,      stereoisomerism      of 

(Willstatter),  A,,  i,  452. 
thiocyanate  (Dixon),  T.,  860. 
chlorophosphine    (Michaelis     and 
Luxembourg),  A.,  i,  343. 
Piperidine,    thio-    (Schenck),    A.,   i, 

427. 
Piperidine-2-carboxylic  acid.    See  Pipe- 
colinic acid. 
Piperidine-3  :  4-dicarboxylie  acid.     See 

Hexahydrocinchonieronid  acid. 
)8  Piperidobenzylmalonic    acid,    ethylic 
salt   of,    and   its  salts  (GtOLDSTein), 
A.,  i,  436. 
Piperidylcai*boxyethv]thiourea(DOKAN), 

T.,  332  ;  P.,  1896,  75. 
Piperidyldimethylanimonium     hydr- 
oxide, action  of  heat  on  (Hofmann 
Lecture),  T.,  723. 
2  :  3-Piperidylliydroxytetrahydronaph- 
thalene,    aurochlorido    and    platino- 
chloride  of   (Bamberger  and   Lod- 
ter),  a.,  i,  99. 
//-Piperidylpenthiazoline,      7-bromo- 
(DixoN),  T.,  30 ;  P.,  1895,  217. 


Piperine,  occurrence  of,  in  Fiper  Lowonff^ 

(Peinemann),  a.,  i,  495. 
Piperonalacetophenone    (Kostanecki 

and  Schneider),  A.,  i,  614. 
Pipevonaloxime,  preparation  of  (Angbli 

and  Rimini),  A.,  i,  477. 
Piperonylaniinoacetone    and    its    salts 

(Angeli),  a.,  i,  296. 
Piperonylbenzylamine    (Angeli    and 

Rimini),  A.,  i,  477. 
Piperonylmethane,  nitro-  (Angeli),  A., 

i,  296. 
Piperonylnitroacetone  (Angeli),  A.,  i, 
295. 
bromo-  (Angeli),  A.,  i,  296. 
nitro-  (Angelt),  A.,  i,  296. 
Piperonylonitrile,  bromo-  (Angeli),  A., 

i,  296. 
Piperonyl propylene,    /S-nitro-    (Angeli 

and  Rimini),  A.,  i,  478. 
Piperovatine,  preparation  of  (DuNSTAN 

and  Cabr),  P.,  1895,  177. 
Piperylenediearboxylic      acid      from 
methyltropinate  methiodide,  and  its- 
salts  (Willstatter),  A.,  i,  266. 
iefrahvomo-    (Willstatter),   A.,  i, 
266. 
Pipette,  colori metric,  for  blood  estima- 
tions (Hoppe-Seyleb  and  Winter- 
nitz),  a.,  ii,  552. 
gas  (Bleier),  a.,  ii,  271;  (Lidoff), 
A.,  ii,  385. 
Pisum  satimm,  potash  and  phosphoric 
acid  required  by  (Smets  and  Schbei- 
ber),  a.,  ii,  384. 
Pittncai.    See  Hexamethoxyrosolic  acid. 
Placodin,  preparation  and  properties  of 

(Zopf),  a.,  i,  104. 
PLacodium  radiosum,  absence  of  atran- 
oric  acid  in  (Zopf),  A..,  i,  103. 
saxicolum  and   P.  melanaspis,  occur- 
rence of  atranoric  acid  and  zeorin 
in  (Zopf),  A.,  i,  103. 
Plants,     assimilation    of     phosphorus 
and  lecithin  by  (Stoklasa),  A.,  ii, 
266. 
function  of  diastase  in  (Geijss),  A., 

ii,  59. 
evolution  of   oxygen   by   (Phipsok), 

A.,  ii,  265. 
respiration  of  certain  (Ziegbnbkin), 

A.,  ii,  265. 
action  of  arsenic  on  (Stoklasa),  A., 

ii,  538. 
injurious  action  of  cobalt  and  barium 

on.(HASELUOFF),  A.,  ii,  267. 
non-toxic  eU'ects  of   copper  salts  on 

(Tschirch),  a.,  ii,  329. 
effect  of  strychnine  on  the  develop- 
ment of  (Otto),  A.,  ii,  211. 
occui'rence  of  arginine  in  (Schulzk), 
A.,  ii,  383. 
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Plants,  occurrence  ofcubebin  in  pipe- 
raceous  (Peinemann),  A.,  i,  494. 

occurrence  of  philothion  and  laccase 
in  germinating    seeds   of    certain 
(Rey-Wailhahe),  A.,ii,  326. 

non-occurrence  of  hydrogen  peroxide 
in  (Choi,  A.,  ii,  60. 

colouring  mjilters  of  various  British 
(Pebkix  and  Hummel),  T.,  1566; 
P.,  1896,  185. 

dyes  ill  (Scheotter-Kristelli),  A., 
ii,  208 

See  also  Agricultural  chemistry  (Ap- 
pendix). 
Plant-seed<,  a  phosphorised  constituent 

of  (Schtjlze  and  Winterstein),  A., 

i,  516. 
Platinum,  native,  from  Fifield,  N.S.W. 
(Card).  A.,  ii,  251. 

specitic  lieat  of  (Bartoli  and  Strac- 
"  ciati),  a.,  ii,  145. 

melting  point  of  (Holborn  and 
Wien),  a.,  ii.  87. 

fusibility  of,  in  a  wind  furnace  fed 
with  cjirbon  (Meter),  A.,  ii,  429. 

effect  o*  carbon  on  the  melting  point 
of  (HAbTLKY),  T.,  846;  P.,  1896, 
98. 

rate  of  diffusion  of,  through  lead 
(Roberts-Austen),  A.,  ii,  592. 

influence  of,  in  promoting  the  com- 
bination   of     carbonic    oxide    and 
oxygen  (Dixon),  T.,  788 ;  P.,  1896, 
56. 
Plaiinum  bl  ck,  absorotion  of  acids  and 

alkalis  fiom  solutions  by  (Kellner), 

A.,  ii,  232. 
Platinum  ba  es  : 

Platoson  oriodiamine     salts    (Cossa), 
A.,  ii,  2oI. 
Platinum  ci  loride,  action  of  magnesium 
on   solutions  of   (Vitali),  A.,  ii, 
420. 

Chlo.platinic  acid,  hydrated,  absorp- 
tion ot  moisture  by  (Hake),  P., 
1896,  34. 

Platinocliiorides,      estimation,     volu- 
metric, of  (de  Koninck),  a,,  ii,  77. 
PlatinuH)  ]ota-sium  haloid  compounds 
(Heety).  A,ii,  3<)6. 

Platini^Olliur^^  oxide,  action  of  oxalic 
acid  on  (  VVeknek),  A.,  i,  466. 
Platinum  silicide  (ViGOUEOUx),  A.,  ii, 
600. 

sulphides  (Antony  and  Lucchesi), 
A.,  ii,  5-J8. 

sulphide,  nction  of  metallic  cyanides 
on  (ScHE- 'iel),  a.,  i,  197. 

Platinocy.in  d>'8,        preparation       of 
(Schkrtel),  a.,  i,  197. 
pho"ph"rf*srerce    of    the    salts   of 
(Jackson),  P.,  1896,  58. 


Platinum  : — 

Platoso-oxalic  acids,  isomeric  (Wer- 
ner), A.,  i,  465,  466. 
Platinum,    estimation,    volumetric,    of 

(de  Koninck),  A.,  ii,  77. 
Plumboferrite  from   Sjo  mine,   Sweden 

(Igelstrom),  a.,  ii,  307. 
Pneumococcus,    fermentation    of  sugars 

by  Friedliinder's  (GtRiMbert),  A.,  ii, 

322. 
Poison,  African  arrow,  from  Acolcantherm 

species  (Fbaser  and  Tillie),  A.,  i, 

386. 
Poisons,    action    of    heavy    metals    as 
(Jutt),  a.,  i,  584. 

studies  on  chetnical  substance  as,,  to 
alg£e     and     infusoria    (Bokornt), 
A.,  ii,  669. 
Polarimeter.     See  Light. 
Pollen,  composition   of,    of  flowers,  of 

the  sugar  beet  (Stift),  A.,  ii,  541. 
Pollucite  from  Maine    (Foote),  A.,  ii, 

660. 
Polybasite,    crystallisation     of     (Pen- 

eield),  a.,  ii,  658. 
Polycrase  (?)  from  Lake  Ladoga  (Erd- 

mann),  a.,  ii,  570. 
Polydymite     from     Sudbury,     Canada 

(Hillebrand),  a.,  ii,  40. 
Polygala,  existence  of  salicylic  acid  and 

its  methylic  salt  in  (Schneegans),  A., 

ii,  328. 
Polygala    Senega,    existence    of   gaul- 

therase  in  (Bourquelot),  A.,  ii,  540. 
Polylithionite,  constitution  of  (Clarke), 

A.,  ii,  37. 
Polymolecular     reactions.        See      R-e- 

actions. 
PoUfporecp,  amount  of  tannin  in  (Nau- 

mann),  a.,  ii,  538. 
Polyporus     aulphureus,     &c.,     emulsin 

from  (Bourquelot  and  H^rissey), 

A.,  i,  195. 
Polystichic  acid  (Poulsson),  A.,  i,  387. 
PoUisiicJium  spi7iuLosum,  two  new  acids 

from  (Poulsson),  A.,  i,  387. 
Polysaccharides,  action  of  animal  secre- 
tions and  organs  on  (Fischer  and 
Niebel),  a.,  ii,  665. 

fermentation  of  (Fischer  and  Lind- 
ner), A.,  i,  195. 
Poppy  seed  oil,  oxidizability  of 

(Bishop),  A.,  ii,  399. 
Potash.     See  Agricultural  chemistry. 
Potassium,    fluorescence    spectrum     of 
the  vapour  of    (Wikdemann    and 
Schmidt),  A.,  ii,  346. 

spark   spectra  of  the    salts    of     (db 
Gramont),  a.,  ii,  585. 
Potassium      amalgam,     reduction      by 

means  of  (Hofmann  Lecture),  T., 

649. 
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Potassium    salts,     axjtion     of,     on    the 
coagulation   of  milk   and  blood 
(Ringer),  A.,  ii,  49. 
See  also  Agricultural  chemistry, 
dihydrogen  arsenate,  molecular  weight 

of  solid  (Fock),  a,,  ii,  160. 
metaselenoarsenate      (Clever      and 

MiJTHMANisr),  A.,  ii,  18. 
oxyselenoarsenate        (Cleveb       and 

Muthmann),  a.,  ii,  18. 
thioselenoarsenate       (Clever       and 

Muthmann),  A.,  ii,  18. 
monothioarsenate     (Weinland    and 

Rumpf),  a.,  ii,  473. 
hydrogen    monothioarsenate    (Wein- 

LANTD  and  Eumpf),  A.,  ii,  473. 
dihydrogen  monothioarsenate  (VVein- 

LAND  and  Rumpf),  A.,  ii,  473. 
bromide,  thermal  expansion  of  solu- 
tions of    (de   Lannoy),   a.,   ii, 
233. 
freezing  points  of  aqueous  solutions 
of  (Ponsot),  a.,  ii,  412. 
tribromide,  di>sociation  in  solution  of 

(Jakowkin),  a  ,  ii,  514. 
carbonate,  freezing  points   of   dilute 

solutions  of  (LooMEs),  A.,  ii,  352. 
chlorate,    manufacture  of    (Bayer), 
A.,  ii,  517. 
electrolytic    conductivity    of   solu- 
tions of  (Baur),  a.,  ii,  144. 
action  of  nitric  oxide  on   (Aijdbn 

and  Fowleb),  A.,  ii,  172. 
liberation   of    chlorine   on  heating 
manganese  dioxide  with 

(McLeod),  T.,  1015  :  P.,  1896, 
141. 
velocity    of    the   reaction   in   acid 
solution  of  potassium  iodide  and 
(ScnLUNDT),  A.,  ii,  297 
case  of  poisoning  with  (Branden- 
burg), A.,  ii,  491. 
chloride,  electrolytic  conductivity  of 
aqueous  scdutions  of  (Maltby), 
A.,  ii,  144. 
electrical  conductivity  of  solutions 
in  acetone  of  (Laszczynski),  A., 
ii,  555. 
freezing  points  of  aqueous  solutions 

of  (Ponsot),  A.,  ii,  412. 
freezing  points  of  dilute  solutions 
of  (Wildermann),  a.,  ii,  351  ; 
(LooMis),  A.,  ii,  352;  (Abegg), 
A.,  ii,  588. 
freezing    points     of     concentrated 
aqueous  solutions  of    (Roloef), 
A.,  ii,  291. 
action  of  magnesium  on  solutions 
of  (ViTALi),  A.,  ii,  420. 
uichromate,  electrochemical  prepara- 
tion of  (LoRENz),  A.,  ii,  651. 
ferrate  (Moeser),  A.,  ii,  250. 


Potassium  ferrite  (Moeser),  A.,  ii,  250. 
molybdenum     oxytluorides         (Mar- 
ch etti),  A.,  ii,*20. 
orthosulplioxyantiinonate     (McCay), 

A ,  ii,  305. 
niobium  oxyfluoride    (Marchbtti), 

A.,  ii,  20. 
tungsten  oxy fluorides  (Maechetti), 

A.,  ii,  20. 
platinum  haloid  compounds  (Hebty), 

A.,  ii,  306. 
barium    imidosulphonates    (Divers 

and  Haga),  T.,  1622. 
mercury    imidosulphonate     (Divers 

and  Haga),  T.,  1629. 
iodate,   action   of  nitric   oxide   on 

(Auden  and  Fowler),  A.,  ii,  172. 
hypoiodite,  velocity  of  decomposition 
of  (NoYES  and  Scon),  A  ,  ii,  158. 
iodide,     electrical      conductivity     of 
solutions     of,    in     acetone 
(Laszczynski).  A.,  ii,  555. 
electrolysis  of  a  si  lution  of,  in  ace- 
tone (Laszczynski),  A.,  ii,  556. 
velocity   of   the   reaction   in    acid 
solution   of   potassium    chlorate 
and  (Schlunut),  A.,  ii,  297. 
triiodide,  dissociation  of,  in  solution 

(Jakowkin),  A.,  ii.  514. 
iodoraolybdate   (Chretien),   A.,    ii, 

651. 
perthiomolybdate  (Hofmann),  A.,  ii, 

476. 
nitrate,  freezing  points  of  dilute  solu- 
tions of  (LooMis),  A.,  ii,  352. 
nitrite,    reduction    of    (Divers    and 

Haga),  T.,  1612;  P.,  1896,  179. 
nitrososulphate,  preparation   and  re- 
duction of  (Divers and  Haga),  T., 
1611;  P.,  1896,  179. 
nitrosodisulphonate,   constitution    of 
(Hantzsch  and  Semplb),  A.,   ii, 
95. 
nitrosotrisulphonate,    constitution   of 
(Hantzsch   and  Semple),  A.,  ii, 
95. 
amidochlorosmiate  (Bbizabd),  A.,  ii, 

654. 
perchlorate,  molecular  weight  of  solid 
(Fock),  A  ,  ii,  160. 
action  of  nitriir  oxide  on  (Auden 
and  Fowleb),  A.,  ii,  172. 
permanganaDe,    eL'Cirocheuiical    pre- 
paration   of    (Lobenz),   a.,    ii, 
650. 
molecular  weight  of  solid  (Fock). 

A.,  ii.  160. 
action  of  nitric  oxide  on  (Auden 

and  Fowleb),  A  ,  ii.  172. 
poisonous  effect   ol,   on   alga?  and 
infusoria     (Bokobny),     A.,    ii, 
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Potassium    persulphate,    apparatus    for 
showing  the  formation  of    (Elbs), 
A.,  ii,  519. 
pentaphosphide  and  its  ammonia  com- 
pound (Hugot),  a.,  ii,  20. 
dihydrogen    phosphate,    molecular 
weight  of    solid     (Fock),    A.,    ii, 
160. 
aluminium   phosphates  from  Algeria 
(Carnot),  a.,  ii,  34, 
from  Algeria  and  France  (Cae- 
not),  a.,  ii,  529. 
rutheniate,  reduction  of,  by  ammonia 

(Brizaed).  a,  ii,  478. 
triselenide     (Clever      and     Muth- 

mann),  a.,  ii,  19. 
sulphate,  freezing  points  of  aqueous 
solutions  of    (Ponsot),   A.,    ii, 
412. 
freezing  points  of  dilute  solutions 
of    (LooMis),    A.,    ii,    352; 
(Abegg),  a.,  ii,  588. 
constitution   of    double   salts    con- 
taining  (Tutton),   T.,  519;  P., 
1896,  71. 
and  chloride,  effect  of,  on  germina- 
tion   (Claudel    and     Ceoche- 
telle),  a.,  ii,  442. 
cobalt  sulphate,  density  and  optical 

behaviour  of  (Tutton),  T.,  419. 
copper  sulphate,  density  and  optical 

behaviour  of  (Tuiton),  T.,  431. 
ferrous  sulphate,  density  and  optical 

behaviour  of  (Tutton),  T.,  387. 
magnesium    sulphate,     density    of 
(Tutton),  T.,  355. 
optical  behaviour  of  (Tutton),  T., 
356. 
nickel  sulphate,  density  and  optical 

behaviour  of  (Tutton),  T.,  407. 
umnium     sulphate,     phosphorescent 
radiations  from  (Becqueeel),  A., 
ii,  406. 
zinc    sulphate,    density   and   optical 

behaviour  of  (Tutton),  T.,  374. 
titanofluoride    (Marchetti),   A.,   ii, 

20. 
fluoroxypertitanate  (Piccini),  A.,  ii, 

178. 
ammonium    paratungstate    (IIal- 

LOPEAu),  A.,  ii,  652. 
iodotungstate    (Chretien),     A.,     ii, 

652. 
zircono-  and  dizircono-decatungstates 
(Hallopeau),  a.,  ii,  607. 
Potassium    cliromothiocyanate,    absorp- 
tion  spectrum  and  constitution  of 
(Magnanini),  a.,  ii,  345. 
cobalticyanide,  action   of  nitric  acid 
on   (Jackson  and   Comey),  A.,  i, 
402. 
cobaltioxalate  (Sorexson),  A.,  i,  204. 


Potas  jium  cyanide,  action  of  bromine  on 
(Scholl),  a.,  i,  585. 
action    of    cyanogen    chloride    on 

(iVef),  A.,'i,  73. 
action  of  chlorine  on  (Nef),  A.,  i,. 

73. 
action     of     potassium    nitrite    on 

(Hofmann),  a.,  i,  69. 
action  of  sulphurous  acid  on  (von 
Pechmann  and  Manck),  A.,  i, 
14. 
and    potassium     nitrite,    explosive 
double  salt  of  (Hofmann),  A.,  i, 
69. 
ferricyanide,  action  of  nitrous  acid  on 
(Marie    and    Marquis),    A.,    i, 
403. 
ferrocyanide,  tliermal    expansion    of 
solutions  of  (de  Lannoy),  A.,  ii, 
233. 
siction  of  nitrous  acid  on  (Marie 
and  Marquis),  A.,  i.  403. 
platinocyanide,  phosphorescence  of 

(Jackson),  P.,  1896,  59. 
thiocyanate,  electrical  conductivity  of 
solutions  of,  in   acetone  (Lasz- 
czYNSKi),  A.,  ii,  555. 
electrolysis  of  a  solution  of,  in  ace- 
tone (Laszczynski),  a.,  ii,  556. 
tungstitartrate    (FIenderson    and 
Bare),  T.,  1456;  P.,  1896,  169. 
Potassium,    estimation  of  (Vogel   and 
Haefcke),  A.>   ii,  577;    (Fabre)^ 
A  ,  ii,  624. 
estimation,    volumotrically     (de 

Koninck),  a.,  ii,  77. 
estimation     of,     as     platinochloride 

(Winton),  a.,  ii,  126. 
estimation  of,  in  fire-clays,  manures, 

&c.  (Cameron),  A.,  ii,  392. 
estimation    of    available,    in    soils 
(Wood),  T.,  287  ;  P.,  1896,  13. 
Potato  tubers,  respiration  of  (Ziegen- 

bein),  a.,  ii,  265. 
Potato,  proteids  of  the  (Osboene  and 

Campbell),  A.,  i,  715. 
Potatoes.     See  Agricultural   chemistry 

(  Appendix). 
Potential  ditlerence.     See  Electricity. 
Povvellite,    artificial    (Michel),   A.,  ii, 

36. 
Praseodymium    tungstate   and    molyb- 

da^e  (Uitchcock),  A.,  ii,  526. 
Precipitates,  vrashing   of,   with   boiling 
water,  apparatus   for  (Jewett),   A., 
ii,  123. 
Prehnite    from    Fassa,    Tyrol 

(Schneider),  A.,  ii,  38. 
Prehnitylic    acid,     preparation    of 

(Meyer),  A.,  i,  517. 
Presidential    address    (IIarcouet),  T.,. 
563;  P.,  1896,80. 
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Pressure,    apparatus    for     experiments 
under  (Walter),  A.,  ii,  297. 
critical.     See  Critical  pressure, 
dependence  of  the  volume   of  solu- 
tions on  (Tammann),  a.,   ii,  13. 
inHuenee  of,  on  the  electrical  conduc- 
tivity   of     solutions    (Tammann), 
A.,  i^  6. 
influence  of,  on  the  dielectric  constant 

(Ratz),  A.,ii,  288. 
influence  of,  on  the  freezing  points  of 

solutions  (Colson),  A.,  ii,  157. 
inHuenee  of,  on  the  rate  of  hydrolysis 
of  sugar  and  ethereal  salts  by  acids 
(Eothmund),  a.,  ii,  594. 
of  ethjlic  alcohol  vapour,  connection 
between  temperature,  volume,  and 
Batelli),  a.,  ii,  150. 
of  saturated  vapour.     See  Heat. 
I'limulinebase.     See  Dehydrothiotolui- 

dine. 
Pmleotite  from  jSTordmark,  Sweden 

(Sjogeen),  a.,  ii,  114. 
Propaldehyde,  a-chloro-   (Beochet), 

A.,  i,  114. 
Propane,  i^e^rachloro-  (Szenic  and  Tag- 
gesell),  a.,  i,  81. 
a-chloro-)8j8-rfinitro-    (ScnOLL    and 

Matthaiopoulos),  a.,  i,  520. 
a-chloro-)8-nitro-)8-nitroso-    (ScHOLL 
and  Matthaiopoulos),  A.,  i,  470, 
/3-nitro-j8-nitroso-    (pro/jyl-\p-nifroIe), 
reduction    of  (Scholl  and   Land- 
steiner),  a.,  i,  198. 
17/cZo-Propane     {trimethylene) ,    conver- 
sion  of,   into   propylene  (Tanatah), 
A.,  i,  457. 
Propanehexacarboxylic    acid    (pentane- 
dioic-2  :  3 : 3  :  A-tetramethyloic  acid), 
hydrolysis  of  (Biscuoff)  ,  A.,  i,  468. 
methylic  salt  of    (Bischoff),  A.,  i, 
468,  527. 
Propaneoxymethane,    1:3: 3-^Wbromo- 

(Lespieau),  a.,  i,  332. 
Propanetetracarboxylic  acid 

[=1:1:2:2]  (.Uschoff),  A.,  i,  527. 
Propanetetracarboxy  1  'c      acid 

[  =  1:2:2:3]       {pentaned'oic-Z-di- 
methyloic   acid)    methylic   salt  (Bis- 
choff). A.,  i,  466. 
Pi-opanetrioai'boxylic  acid   (Bischoff), 
A.,  i,  527. 
ethylic  salt,  velocity  of  hydrolysis  of 
(Hjklt),  a.,  i.  600. 
Propargylpentncarboxylic  acid,  hydro- 
lysis of  (Bischoff),  A.,  i,   601. 
methylic  salt  (BrscuOFF),  A.,  i,  601. 
Propene.     See  Allylt-ne. 
Propeneoxymethane,    2-bromo-,    action 
of  bromine  on  (Lespieau),  A.,   i, 
332. 
1  :  2-cZibromo-  (Lespieau),  A.,  i,  332. 
VOL.  LXX.     ii. 


o-Propenylanisoil,     See  o-Anethoil. 
w-Propenylanisoil.     See  m-Anethoil. 
Propeptone,  estimation  of,  in  beerwort 

(Sohjubning),  a.,  ii,  631. 
Pro  linene,    1  :  3.rfibromo-   (Lespibau), 

A.,  i,  332. 
Prooineneoxymethane  (Lespibau), 
^A.,  i,  332. 
1-bronio-  (Lespieau),  A.,  i,  332. 
Propiolic   acid,    ethylic    salt,    action  of 

hydrazine  on  (Curtius),  A.,  i,  339. 
Propionamidf",  action  of  sodium  hypo- 
chlorite on  (de  Coninck),  A.,  i,  282. 
2-Propionamidodiplienyl    (PiCTET   and 

Hubert),  A.,  i,  52,483. 
Propiotiic  acid,  magnetic  rotatory  power 
and  relative  density  of  (Perkin), 
T.,  1063,  1172,  1236. 
melting    and    solidifying    points    of 

(Massol),  a.,  i,  408. 
action  of    uranium   salts    on   (Fat), 

A.,  i,  465. 
distillation  of  a  mixture  of  water  and 

(Soeel),  a.,  i,  463. 
a-oxime  of  (Hantzsch  and  Wild), 
A.,  i,  285. 
Propionic   acid.    Lead    tetrapropionate 
(Hutchinson  and  Pollard),  T., 
224;  P.,  1896,  31. 
crotonylic  talt  (Charon),  A.,  i,  661. 
diethylacetvlenic  salt  of  (Andeb- 

LiNr),  A.',  i,  202,  203. 
duroquinol  salt  of  (EiJGHEiMEE  and 

Hankel),  a.,  i,  677. 
ethylic  and   methylic  salts,    heat   of 
evaporation  of  the  (Marshall  and 
Ramsay),  A  ,  ii,  349. 
phenylic  salt,  magnetic  rotatory 
power,  &c.,  of  (Herkin),  T.,  1075, 
1076,  1078,  1179,  1238. 
Propionic  acid,  a-amino-.     See   a-Alan- 
ine. 
/8  aniino-  (Weidel  and  Roithneb), 
A.,  i,  470. 
ethylic  salt,  hydrochloride  of 
(Weidel  and  Roithneb),  A.,  i, 
470. 
o-bromo-,    action  of    finely    divided 
silver  on  (Hell),  A.,  i,  10. 
action  of  hydroxylaraine  on 

(Hantzsch  and  Wild),  A.,  i, 
285. 
ethylic  salt,  action  of  acetone  on 
(Perkin    and    Thorpe),    T., 
1482. 
action  of  ethylic  chloracetate  on 
(Bischoff),  A.,  i,  466. 
dextrochloro-,  ethylic    selt,    rotatory 
power  of  (Pukdie  and  William- 
son), T.,  829;  P.,  1896,  97. 
)8-iodo-,    unsaturated    compound   ob- 
tained by  the  action  of  sodium 
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plienoxide      on       (Lfchmann), 
A.,  i,  545. 
Propionic  acid,   sodium  salt,  action  of 
sodium    hydrogen    sulphide     on 
(Lov£n),  a,  i,  412. 
ethylic  salt,  action  of  ethylic  sodio- 
acetoaeetate  on  (Bentley  and 
Perkin),  T.,  1511 
action  of  ethylic  sodiotvopropjl- 
malonate     on     (Heinke    and 
Perkin),  T.,  1506;  P.,  1896, 
155. 
Propionic  anhydride,  refraction  equiva- 
lent of  (Andeklini),  a.,  ii,  229. 
Propionic  chloride,  action  of  lead  thio- 
cyanate    on    (Dixon),    T.,  856;  P., 
1896,  100. 
Propionic  fluoride  (Colson),  A.,  i,  346  ; 
(Meslans    and    Gieakdet),    A.,    i, 
346. 
Propionitrile,    heat   of    evaporation    of 
(Beckmann,  Fuchs,    and    Gern- 
haedt),  a.,  ii,  237. 
action    of     hydroj^en    chloride    and 
acetic  acid  on  (Colson),  A  ,  i,  282. 
Propionyldurene   (Baum  and  Mexer), 

A.,  i,  228. 
Propionylglycollic  acid,  oxime  of 

(Wolff  and  Schwabe),  A.,  i,  524. 
a-oxime  (Wolfe),  A.,  i,  88. 

acetyl  derivative  of  (Wolpf),  A.,  i, 

88. 
anhydride  of  (Wolff),  A.,  i,  88. 
decomposition   products  of 
(Wolff),  A.,  1,88. 
Fropionylmalic   acid,  raethylic,  ethylic 
salts,  rotatory  power  of  the  (  Wal- 
den),  a  ,  ii,  136. 
brorao-,  diethylic  salt,  rotatory  power 
of  (Walden),  A.,  ii,  136. 
Propionylmandelic  acid,   methylic   and 
ethylic  salts,  rotatory   power  of    the 
(Walden),  A.,  ii,  138. 
Propionylmesitylene,    behaviour  of,  to- 
wai'ds  phenylhydrazine   (Baum),  A., 
i,  222. 
Propionylphenylsemicarbazide 

(Widman),  A.,  i,  629. 
vPropioiiyl-i'-phenylbenzyltliiourea, 
and  the  action  of  alkalis  and  silver 
nitrate  (m  (Dixon),  T.,  859,  860  ; 
P.,  1896,  101. 
action  of  silver  nitrate  on  (Dixon), 
T.,  859  ;  P.,  1896,  100. 
••,i-Propionvlphen>lil)iocarbami(le 

(Dixon),  T  ,856  ;  P.,  1896,  100. 
action  of  caustic  potasli  on  (Uixon), 

T.,  857. 
action  of  silver  nitrate  on  (Dixon), 
T.,  857;  P.,  1896,  100. 
«-Propionvl-)8-phenylthioscmicarbazide 
(Dixon),  T.,  860 ;  P.,  1896,  101. 


Propionylphenylurea       (Dixon),      X., 

857. 
Propionvlthiocarbimide     (Dixon),    T., 
856;  P.,  1896,  100. 
action  of  ammonia,  aniline,  methyl- 
aniline,  piperidine,  and  o-,  m-,  and 
p-toluidines  on  (Dixon),  T.,  856 — 
862. 
action    of    aldehyde-ammonia    on 

(Dixon),  T.,  862. 
ad  ion  of  benzylic  alcohol  on  (Dixon), 

T.,  862. 
action  of  phenj  Ih vdrazine  on  (Dixon)  , 
T.,  860;  P.,  1896,  101. 
aJ-Pr()|)ionvl-o-tolylthiocarbamide 

(Dixon),  T.,  858  ;  P.,  1896,  100. 
action  of  caustic  potash  on  (Dixon), 
T.,  858. 
aJ-Propionyl-m-tolylthiocarbamide 
(Dixon),  T.,  858;  P.,  1896,  100. 
action  of  alkali  and  of  silver  nitrate 
on  (Dixon),  T.,  858. 
aJ-Propionyl-jo-tolylthiocarbamide,  and 
action  of  Mlkali  and  of  silver  nitrate 
on  (Dixon),  T.,  859  ;  P.,  1896,  100. 
«-Propoxypenthiazoline,     7-bromo- 
(Dixon),  T.,  33;  P.,  1895,  217. 
Propyl  o-liydroxybutyl  ketone,  density 

of  (Anderlini),  a.,  i,  203. 
tvo-Propylacetic    acid.      See   t>o- Valeric 

acid. 
Propylacetoacetic  acid,  ethylic  salt,  rate 
of   formation   of  (Bischoff),  A.,  i, 
85. 
t.90-Propylacetoacetic  acid,  ethylic  salt, 
rale  of  formation  of  (Bischoff),  A., 
i,  85. 
iio-Propylacrylic   acid.      See   Hexenoic 

acids. 
Propylallylacetic    acid.      See    Octenoic 

acids. 
Propylallylmalonic    acid,   ethylic    salt, 
rale  of  hydrolysis  of  (Hjelt),  A.,  i, 
598. 
i«o-Propylallylmalonic  acid  and  its  ethy- 
lic salt  (Hjelt),  A.,  i,  598. 
hydrolysis  of  (Ejelt),  A.,  i,  205. 
Propylamine,  action   of  carbon  bisulph- 
ide on  (PoNZio),  A.,  i,  636. 
/3-bromo-,    action     of     methyl-    and 
allyl-thiocarbimides    on    (Dixon), 
T.,  24;  P.,  1895,216. 
wo-Propylbenzaldehyde.      See    Cumin- 
aldehyde. 
I    Propylbenzene.     See  %-Cumene. 
iso-Propylbenzene.     See  Cumene. 
iso-Propylbenzovlpropionic    acid 

(Mfhr),  a.,  1,  232. 
o-wo-Propyl-/3-wobutylacrylic  acid.    See 

Decenoic  acids. 
3'-Propyh'.yc»carbo8tyril  (Albahaey),  A., 
i.  699. 
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5'-PropyU'A'ocarbostyril,    4'-cyaiio-    (Al- 

bahakt),  a.,  i,  699. 
«-tso-Propylcarboxyglutaric  acid.      See 

wo-Hexane-a77-tricarbox\  lie  acid. 
Propyl-o-coumaroketone.     See  o-Hydr- 

oxysfcynl  prop\l  ketone. 
Propyldibydro-o-couvnarone     (Haeeies 

and  Busse),  A.,  i,  IWl. 
Propyldiliydro-o-coumaroketone.        See 
o-Hydroxypbenyletbyl  propyl  ketone. 
l'-Propyldibydroi*oinciole  and  its  bydro- 

chloride  (Beombekg),  A.,  i,  580. 
Propylene,  oxidation  of,  by  palladinised 
copper  oxide  (Campbell),   A,,  ii, 
171. 
action  of  acetic  cbloride  on  (Konda- 
koff),  a.,  i,  462. 
Propylene,  bromo-.     See  AUylic  brom- 
ide. 
aa-c?tbromo-  (Valentin),  A.,  i,  79. 
chloro-.     See  AUylic  chloride. 
ao-c?u'hloro-  (Valentin),  A.,  i,  79, 
ai8-(/icbloro-    (SzENio    and     Tagge- 

sell),  a.,  i,  81. 
iodo-.     See  AUylic  iodide, 
oxide,  action  of  zinc  dust  on  (Klin- 
ger  and  Lonnes),  A.,  i,  375. 
Propylene--4/-tbionarbamide     (GrADA- 
mee),  a.,  i.  415. 
action  of  bromine  on  (GtADAMee),  A., 

i,  415. 
bromo-  (Q-adamer),  A.,  i,  414. 
PropyleneJiiiniine,  discovery  of    (HoF- 

mann  Lectuke),  T.,  687. 
i?o-Propylethanetiicarboxylic  acid, 
ethylic  salt,  anil,  and   anilic  acid  of 
(Bentley,   Perkin,    and  Thorpe), 
T.,  273. 
450-Propylfuran  -o-naphthaquinone,  pre- 
paration of  (Hooker), T.,  1370,  1372. 
wo-Propylfuran-fl-napbthaquinone,  pre- 
paration  of    (Hooker),   T.,  1369, 
1376. 
azine  obtained  from,  by  the  action  of 
o-tolylenediamine    (Hooker),    T., 
1378. 
a>o-Propvlglutarani]ic    acid    (Perkin), 
T.,  1497;   P,  1896,   170;  (Heinke 
and  Perkin),  T.,  1508. 
ivo-Propylglutaric   a'-id    (Heinke    and 
Perkin),  T.,  1507  ;   P  ,  1896,  155. 
and  its  salts  (Perkin),  T.,  1495;  P., 

1896,  154,  170. 
action  of  acetic  anhydride  on  (Per- 
kin), T.,  1496. 
oxidation  of  (Pkekin),  T.,  1497. 
ethylic  salt  (Peekin),  T.,  14<J6. 
**o-Propylglutjiric  anhvdride  (Prrkin). 
T.,  1496  ;  P.,  1896,  170;  (Heinke 
and  Perkin),  T.,  150«. 
a(!tion  of  aniline  on   (Perkin),   T., 
1497. 


i90-Propylglutolactonic     acid     (Fittig 
and  Wolff),  A.,  i,  136. 
action  of  aqueous  alkalis  on  (FiTTiO 

and  W«»lpf),  A.,  i,  136. 
non-identity  of,  with  terpenylic  acid 
(FiTiiG  and  Wolff),  A.,  i,  135. 
5-wo-Propylheptan-2-onoic     acid;      its 
ethylic  salt,  seraicarbazone,  oxime, 
and    phenylhydrazone    (vON  Bae- 
yer),  a  ,  i,  247. 
4-wo-Propylc_y6*/oliexadienecarboxylic 
acid  and  its  sodium  and  silver  salts 
(Baeyer     and    Villiger),    A.,    i, 
622. 
Propylc^eZoliexane     ( propt/Ihexahi/dro- 
banzene,     hexahydro-n-cumene),     tri- 
bromo-derivative    from     (TCHITCHI- 
babin),  a.,  i,  351, 
4-wo-Propylcyc/ohexenecarboxylic    acid 
{tetrahydrocuminicacid),  bromo-  (vON 
Baeyer  and  Villiger),  A.,  i,  622. 
wo-Propylhydroxyglutaric  acid  (FiTTiG 

and  Wolff),  A.,  i,  136. 
Propylic    alcohol,   action    of    light  on 
(RiciiAKDSON  and  Foetey),  T., 
1351;  P.,  1896,  164. 
heat  of  evaporation  of  (Bf^ckmann, 
FrcHS,  and  Gernhardt),  A,,  ii, 
237. 
normal,    action     of     chlorine     on 
(Beochet),  a.,  i,  114. 
bromide,  magnetic  rotatory  power  and 
relative   density  of  (Perkin),  T., 
1063,  1173.  1237. 
ether,  r^/chloro-,  unsymmetrical  (Bro- 
cket), A.,  i,  114. 
unsymmetrical,  action  of  water 
on  (Brochbt),  a.,  i,  114. 
nitrosoferrocyanide  (Hofmann),  A.,i, 
269. 
i*o-Propylic  alcohol,  action  of  light  on 
(Richardson  and  Foetky),  T., 
1352;  P.,  1896,  164. 
heat  of  evajioratton  of  (Beckmann, 
FccHS,  and  Gernhardt),  A.,  ii, 
237. 
sodium  derivative,  molecular  weight 
of  (Beckmann  and  Schlikbs), 
A.,  i,  124. 
barium   sulphate    (Spiegel),   A.,    i, 

332. 
hydrogen    sulphate,    preparation    of 
(Spiegel),  A.,  i,  332. 
Propylia.     See  Triethylenediamine. 
Propylideneaeetic  acid.     See  Pentenoic 

acids. 
<>o-Propylideneacetone.       See    Mesitjl 

oxide. 
Propylideneanthranilic   acid   (Nibmen- 
TowsKi   and  Oeebchowski),   A.,   i. 
187. 
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7>o-Propylidenefuinarjlliydrazide  (Rad- 
enhausen),  a.,  i,  138. 
benzylidene   derivative    of    (Raden- 
hafsbn),  a.,  i,  139. 
t*o-Propjlidenephei\ylaTnidoaeetobydr- 

azide  (Radenhausen).  A.,  i,  138. 
Propylidenephtlialide  (Beomberg),  A., 

i,  579. 
Propyl malonic    acid,   ethylie   salt,   hy- 
drolysis of  (Hjelt),  a.,  i,  205. 
action    of    ethylenic    bromide    on 
(BrscHorp),  A.,i,  129. 
sodio-,  ethylie  salt,  action  of  ethylie 
o-bromopropionate,    a-bromobutyr- 
ate,  a-broniwobutyrate  and  a-brom- 
«>ovalerate  on   (Bischoff),   A.,  i, 
467. 
t*o-Propylmalonic  acid,  alkylic  salts  of, 
action    of    sodium    ethoxide    and 
ethylenic    bromide   on    (Brntley, 
Hawoeth,     and     Peekin),     T., 
162. 
ethylie  salt,  rate  of  formation  of  (Bis- 
choff),  a.,  i,  85. 
hydrolysis  of  (IIjelt),  A.,  i.  205, 

598. 
action    of    ethylenic    bromide    on 
(Bischofk),  a.,  i,  129. 
sodio-,  ethylie  salt,  action  of  ethylie 
o-bromopropionate,     a-bromo- 
butyrate,      o-bromwobutyrate, 
and  o-brom?".vovalerate  on  (Bis- 
choff),  a.,  i,  467. 
action  of  ethylie  jS-iodopropionate 
on  (Heinkk  and  Perkin\  T., 
1506;    P.,   1896,    155;    (Au- 
wers  and  Titheeley),  A.,  i, 
643. 
Propylmesitylelie,  synthesis  of  (Tohl), 
A.,  i,  16. 
amino-  (Tohl),  A.,  i,  17. 

acetyl  derivative  of  (Tohl),  A.,  i, 
17. 
<??bromo-  (Tohl),  A.,  i,  17. 
nitro-  (Tohl),  A.,  i,  17. 
c^initro-  (Tohl),  A.,  i,  17. 
Propylmesitylenesulphonamide  (Tohl)  , 

A.;i,l7. 
Propylmcsitvlenesulphonic  acid,  salts  of 

(TiiHL),  A.,  i,  17. 
Propyl-v//  nitrole.    See  Propane,  ^-nitro- 

/3-nitroso-. 
o-/.90-Propylphenol.     See  o-Cumenol. 
m-i.?o- Propylphenol.     See  w?-Cunienol. 
t.*o-Propylplienylacetic   acid,    t-chloro-, 
from         d!-ivopropylphenylglycollic 
acid  (Walden),  A.,  i,  139. 
fl?-chloro-  (Walden),  A.,  i,  139. 
I'-Propylphtlialazine,  4'-chloro-  (Beom- 

beeg),  A.^  i,  580. 
I'-Propyiphthalazone  (Beombeeg),  A., 
i,  579. 


I'-Propylphthalimidine      (BeOMBEEG)  , 

A.,  i,  579. 
1-Propylpiperidine,    7-bromo-,    hydro- 
bromide  of  (Gabeiel  and  Stelz- 
nee),  a.,  i,  703. 
7-chloro-,  hydrochloride  of  (G-ABEIKL 
andSTELZNFs),  A.,  i,  703. 
a-i.9o-Propylpropine-aaa-triearboxylic 

acid.     See  Hexanetricarboxylic  acids. 
2-Propylpyridine.     See  Conyrine. 
tso-Propylquinol  (Bayeac),  A.,  i,  606. 
3'-Propyli?oquinoline     and     its      salt* 
(Albahaey),  a.,  i,  699. 
I'-ehloro-,  and  its  salts  (Albahaey), 
A.,  i,  699. 
tw-Propylquinone  (Bayeac),  A.,i,  606. 
iso-Propylsuccinic    acid.      See    Pimelic 

acid. 
Propylsiiccinimide,  velocity  of   decom- 
position   of,    by    hydrochloric     acid 
(MiOLATi),  A.,'ii,  24-2. 
2-Propyltetrahydropyridine.       See 

7  Coniceine. 
Propylthiocarbimide,  /37-c?ibromo- 

(Dixon),     T.,    17;     P.,    1895, 
215. 
action    of    alcoholic    ammonia    on 
(J)txon),  T.,  18,  22;  P.,  1895, 
215,  216. 
action  of  aniline  on  (Dixon),  T., 

17. 
action  of  org;anic  bases  on  (Dixon), 

T.,  26  ;  P.,  1895,  216. 
action    of    niethylic,    ethylie,    and 
propvlic   alcobols    on    (Dixon), 
T.,  31—33  ,  P.,  1895,  217. 
action  of  methvlamine  on  (Dixon), 

T.,  851;  P.;  1896,  100. 
action  of  sih-er  chloride  on  (Dixon), 
T.,  20;  P.,  1895,  215. 
Propyl  thiourea,  <Zibromo-  (Dixon),  T., 

18,  23  ;  P.,  1895,  215. 
a-Propylvaleric  acid.     See  Octoic  acids. 
Propylvalerolactone.     See  Octolactone. 
ivo-Propylvalerolactone.     See  Octolact- 
one. 
Propyroin.     See  Ethyl  a-hydroxypropyl 

ketone. 
Protamine  (Kossel),  A.,  i,  582. 
Protea       meHifera,      constituents      of 

(Hesse),  A.,  i,  495. 
Proteacin.     Set'  Leucodrin. 
Proteaie  acid  and  its  lead  salt  (Hesse), 

A.,  i,  496. 
Proteic    acid,    nature    of    (Paal    and 

Schilling),  A.,  i,  399. 
Proteid  from  malt  (Osborne  and  Camp- 
bell), A.,  i,  715. 
from  plant-seeds  (Schulze  and  WiN- 

TBESTEtN),  A  ,  i,  516. 
from  white  of  cg^  by  action  of  form- 
aldehyde (Blum),  A.,  i,  659. 


INDEX   OF   SUBJECTS. 


i<i^3 


Proteids,  formation  of,  in  plants  from 

different       organic        compounds 

(LoEw),  A.,  ii,  56. 
formation     of,    from    asparagine    in 

plants  (Kinoshita),  A.,  ii,  54. 
formation  of,  and  of  carbohydrates  in 

plants    (Saposchnikoff),    A.,    ii, 

537. 
of  the  almond,  peach-kernel,  walnut, 

and    other   plants    (Osbobne    and 

Campbell),  A.,  i,  715. 
of  barley  (Osbobne),  A.,  i,  455. 
of  cotton  seeds  (Osborne  and  Vob- 

HEEs),  A.,  ii,  210. 
of  grain  (Ritthausen),  A.,  i,  716. 
of  hops  (Beheens),  a.,  ii,  207. 
of  the  kidney-bean  (Osbobne),  A.,  i, 

454. 
of  malt   (Osbobne  and  Campbell), 

A.,  i,  714. 
of  peas  and   vetches   (Osbobne  and 

Campbell),  A.,  i,  715. 
of  the  potato  (Osbobne  and  Camp- 
bell), A.,  i,  715. 
of  rye  meal  (Osborne),  A.,  i,  399. 
from  wheat  meal,   rye   meal,    barley 

meal,  oat  meal,  maize  meal  (Kjel- 

dahl),  a.,  i,  583. 
of  muscle-plasma  (von  Fijbth),  A., 

ii,  48. 
of  urine  i'Moener),  A.,  ii,  120. 
a.ction    of    nitrous    acid   on    (Land- 

steiner),  a.,  i,  584. 
amount    of     arginine    formed    from 

various  (Hedin),  A.,  i,  194. 
absorption  of,  from  the  small  intes- 
tine (Friedlanuer),  a.,  ii,  536. 
metabolism,    influence    of    muscular 

work  on    (Krummachee),   A.,   ii, 

377. 
feeding  experiments  with,  on    sheep 

(Lehmann),  a.,  ii,  262. 
vegetable,    constitution     of     (Fleu- 

rent),  a.,  i,  112. 
amount   of   nitrogen   as,    in   nodules 

(Stoklasa),  a.,  ii,  205. 
poisonous  effect  of,  on  algaj  and  in- 
fusoria (Bokorny),  a.,  ii,  669. 
colour  detections  of  (Landstbinkr), 

a.,  ii,  284. 
colour  detection  of,  with  nitrous  acid 

and  phenols   (Landsteiner),   A., 

ii,  284. 
separation  of,  in  beerwort  (ScHJBB- 

king),  a.,  ii,  631. 
Proteids.     See  also  : — 
Abrin. 
Albumin. 
Albumin,  egg-. 
Albumose. 
Amandin. 
Avenalin. 


Proteids.     See : — 
Bynedestin. 
Bynin. 
Casein, 
Caseinogen. 
Conglutin. 
Corylin. 

Deamidoalbumin. 
Deamidoglutinpeptone. 
Deamidopropeptone. 
Deamidopeptone. 
Denuclein. 
Deuteroproteose. 
Edestin. 
Excelsin. 
Gelatin. 
Gliaclin. 
Grlobulin. 

Globulin  from  malt. 
Glutin  peptones. 
Gorgonin. 
Heteroproteose. 
Hordein. 
Legumin. 
Leucinimide. 
Leucosin. 
Myoproteid. 
Peptones. 
Phaselin. 
Phaseolin. 
Phycocyanin. 
Propeptone. 
Proteose. 

Protoproteose  from  malt, 
Ricin. 

Serum  albumin. 
Tuberin. 
Vitellin. 
Protein    substance,   presence    of,   as    a 
reserve  material  in  plants  (Loew),  A., 
ii,  58. 
Proteose   in  barley   (Osbobne),  A.,  i, 

455. 
in  the  pea  and  vetcTi  (Osbobne  and 

Campbell),  A.,  i,  715. 
presence  of  two  forms  of,  in  diastase 

(Osbobne),  A.,  i,  399. 
Deuteroproteose  from  malt  (Osbgbnb 

and  Campbkll),  A.,  i,  714. 
Heteroproteose  from  malt  (OsBOBNB 

and  Campbell),  A.,  i,  714. 
Protoproteose   from  malt   (Osbgbnb 

and  Campbell),  A.,  i,  714. 
Proteosomes,   formation    of,   in    partly 

dead  leaves  (Daikuhaba),  A.,  ii, 

55, 
connection  of,  with   active  albumin 

(Loew),  A.,  ii,  59. 
action  of  ammonia  on  (LoBw),  A.,  ii, 

58. 
detection  of,  in  plants  (Loew),  A.,  ii, 

58. 
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Proteus  vulgaris,  invei'sion  of  cane  sugar 
by  (Feemi  and  Montbsano),  A.,  ii, 
403. 
Protexin.     See  Leucodrin. 
Protocatecbuic  acid,  oxidation  of  (Bee- 
teand),  a.,  i,  534, 
bronio-,  oxidation  of  (Zincke),  A.,  i, 
308. 
Protocatechuic   aldehyde ;    its    phenyl- 
bydrazones      and       oxime       (Weg- 
SCHEIDee),  a.,  i,  612. 
Protonelatose,  conversion  of  gelatin  into 
(Dasteb     and     Floeesco),     A.,    i, 
196. 
Protophysciliydrone,     formula     of 

(Hesse),  A.,  i,  60. 
Protoproteose.     See  Proteose. 
Proustite     from     New     South     Wales 

(Liveesidge),  a.,  ii,  65S. 
Prunus  pissardi,  dyes   of  (WEiaEET), 

A.,  i,  388. 
Pseudobrookite     from     Transylvania 

(Feenzel),  a.,  ii,  112. 
Psoromic  acid  in  lichens,  occurrence  of 

(Zopf),  a.,  i,  104. 
Ptelea  trifoUata,  arginine  in  (Schulzb), 

A.,  ii,  3S3. 
Ptyalin,    solubility    of,    in    alcohol 

(Dastee),  a.,  i,  398. 
Pulegenic  acid,  ammonium  salt,  amide, 
nitrile,    and     hydrochloride    of    the 
methylic    salt    (Wallach),    A.,    i, 
310. 
Pulegenonitrile     (Wallach),     A.,     i, 
310. 
base  obtained  by  the  reduction  of,  and 
its  carbamide   (Wallach),   A.,   i, 
310. 
2>o-Pulegol  (Tiemann  and   Schmidt), 

A.,  i,  383. 
Pulegone,  constitution  of  (Wallach), 
A  ,  i,  310. 
2-chloro-  (von  Babyee),  A.,  i,  445. 
bisnitroso-    (von    Baeyee),    A.,     i, 

445. 
i*onitroso-  (von  Baeyee),  A.,  i,  445. 
iso-Pulegone,      oximes      and      semi- 
carbazone    from    (Tiemann    and 
Schmidt),  A  ,  i,  383. 
Pulegoneamine   and  its   hydrochloride, 
carbamide,    and    phenylcarbamide 
(Wallace),  A.,  i,  310. 
Pulegonedinitrosylic  acid  (von  Baeyee), 

A.,  i,  445. 
Pulegonedioximehvdrate(voN  Baeyee), 

A.,i.  445. 
Pumpkin -seed   cake.     See  Agricultural 

chemistry  (  A  ppendix) . 
Pump,  simple  form  of  force  (Keeidee), 

A.,  ii,  161. 
Purpurin,  detection  of,  in  wines  (Belae), 
A..,  ii,  630. 


Purpuroxanthin,    acid     compound     of 
(Peekin),    T.,      1441;     P.,      1896, 
167. 
Pyrargyrite  from  Broken  Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Pyi'azole  (Cuetius),  A.,  i,  339. 
Pyrazole    series,    isomerism    in    the 

(Knoee),  a.,  i,  321. 
Pyrazoline,    action    of    bromine    on 

(CuETiFs),  A.,  i,  339. 
Pyrazolone  and  its  hydrochloride  and 
sodium      salt     (Knoee),     A.,    i, 
260. 
4.oxime  nnd  its  silver  salt  (Knoee), 

A.,  i,  260. 
phenylhydrazone   and    jo-tolylhydra- 
zone  of  (Knoee),  A.,  i,  260. 
5-Pyrazolone-3-(*arboxylic  acid  (Rtthb- 
mann),  T.,  1396. 
ethylic  salt  (Ruhemann),  T.,  1394 ; 
P.,  1896,  166. 
Pyrhydrindone,    tetrachloro-     (Zinckk 

and  Wiedeehold),  A.,  i,  502. 
Pyridine,    constitution    of    (Hofmann 
Lectuee),  T.,  723. 
magnetic     rotatory    power,    Ac,    of 

(Peekin),  T.,  1115,  1214,  1245. 
action    of  iodine  on   (Prescott  and 
Teowbeidge),  a.,  i,  186. 
Pyridine    cobaltous    chloride  (Reizen- 
stein)   a.,  i,  316. 
tetraiodide   (Peescott    and    Teow- 
beidge), A.,  i,  186. 
hydrogen  pentiodide  (Peescott  and 

Teowbeidge),  A.,  i,  186. 
mercuric    hydroxide    (Pesci),    A.,    i^ 
388. 
nitrate  (Pesci),  A.,  i,  388. 
sulphate  (Pesci),  A.,  i,  388. 
mercurochloride      (Pesci),      A.,     i, 

388. 
nickelous  chloride  (Reizenstein),  A., 

i,  316. 
peculiar  platinochlorides  of  (Wee- 
nee),  A.,  i,  464. 
Pyridine  ethiodide  (Peescott),   A.,  i, 
316. 
ethyl  triiodide  (Peescott  and  Teow- 
beidge), A.,  i,  186. 
methiodide      (Peescott),      A.,      i, 
316. 
action  of  iodine  on  (Peescott  and 
Teowbeidge),  A.,  i,  186. 
methyl    di-,    tri-,    and    pent-iodide 
(Peescott  and  Teowbeidge).  A, 
i,  186. 
propiodide  (Peescott),  A.,  i,  316. 
tiopropiodide  (PEB^coTT),  A.,  i,  316. 
derivative    of    bromo-i//-cumenol 
and   its   hydrobromide.     See 
Pseudocumenol. 
from  casein  (CohN),  A.,  i,  658. 
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Pyridine,    fZtbroino-,    preparation     of 
(HopMAMN  Lecture),  T.,723. 
in'bvomo-,  formation  of,  by  oxidation 
of     tetrabromotropinine      (  Will- 
stattee),  a.,  i,  709. 
f'yridineacetone,  chloride  and    phenU- 

hydrazide  of  (Knuttel),  A.,  i,  497. 
I'yridineacetoxime,    chloride    of :    its 
platinochloride     and    aurochloride 
(Knuttel),  A,,  i,  497. 
ai-etyl    derivative    of  :     its    platino- 
chloride  and  aurochloride   (Knut- 
tel), A.,  i,  497. 
Pyiidine-3  :  4-dicarboxylic     acid.      See 

Cinchomeronic  acid. 
ryrifiine-3-sulphonic  acid,    preparation 
ol",  from  pyridine  (WEiDELand  Mue- 
mann),  a.,  i,  104. 
Pyriiidone,    ajS-dichloro-   (Zincke    and 

Weideehold),  a.,  i.  501. 
Pyrites,    nickeliferous,  from   Sudbury, 

Canada  (Goodwin),  A.,  ii,  109. 
Pyrites.     See  Iron  pyrites. 
Pyroaumric    acid.       See    /Sy-Diphenyl- 

butyric  acid. 
Pyroaurite    from     Xordmark,    Sweden 

(Sjogeen),  a.,  ii,  110. 
l*yroclilore   from   the    Urals  (Chrust- 

t^ciiOFF),  A.,  ii,  507, 
Pyrocatechin.     See  Catechol. 
Pyrocinchonic    acid.       See    Pimetliyl- 

maleic  acid. 
Pyrugallol,    magnetic    rotatory   power, 
&c.,  of  (Peekin),  T.    1127,  1185, 
1240. 
barium    salt    of    (Godeffeoy),    A., 

i,  357. 
^r/chloro-,    and    its  triacetate    (Bie- 
TEix),  A.,  i,  651. 
}*yrolevulinic    acid    (Raymann    and 

Sulc),  a.,  i,  459. 
action  of  sulphuric  acid  on  (Raymann 

and  Sulc),  A.,  i,  459. 
Pyromeride  from  Jersey,  spherulites  and 
matrix  of  (Hyndman  and  Bonney), 
A.,  ii,  614. 
Pyrotartaramide,    action   of    potassium 
hypobi'omite    on    (Weidel    and 
Roithner),  a.,  i,  470. 
Pyrotartaric        acid         {methyl  succinic 
acid),   specific  refractive  power  of 
(Ladenbueg),  a.,  i,  4(!4. 
Pyrotartaric    anhydride,    refraction 
equivalent  of  (Andeelini),  A.,  ii, 
229. 
magnetic  rotatory  power  and  relative 
density  of  (Peekin),  T.,  1063, 1173, 
1237. 
reduction  products  of  (Fichtee  and 
Heebeand),  a.,  i,  463. 
Pyrotartaric  nitrile  (Eulee),  A.,  i,  145. 


Py  rotartarimide    {methyUiiccinimide) , 
velocity  of  decomposition  of,  by  by 
drochloric  acid  (Miolati),   A.,  ii, 
242. 
Pyrotartaronaphthil  (Boettingee),  A., 

i,  413. 
Pyrotai  tiryl-o-naphthalide    (Boettin- 
gee), A.   i,  443. 
P^  roxatithine,    dibromo-,  tetrabromide 
of  (Voelandee  and  Hobohm),  A.,  1, 
604. 
Pyre  xene.     See  Augite. 
Pyrrhoarsenite  (Sjogeen),  A.,  ii,  113. 
Pyrrljotite  fi'om  Hungary  (Palft),  A., 
ii,  657. 
after    cuprite    from    Russia    (Jeee- 

m^eff),  a.,  ii,  566. 
artificial  (Bucca),  A.,  ii,  306. 
magnetic  behaviour  of  (Abt),  A.,  ii, 

656. 
nickeliferous,   from   Canada    (Hoff- 
mann), A.,  ii,  191. 
estimation  of,  in  pyrites  (Cone),  A., 
ii,  543. 
Pyrroiine,    isolation   of,    from   coal-tar 

(Hofmann  Lkotuee),  T.,  597. 
Pyruvic    acid,    condensation    of,    with 
paraformaldehyde    (Kaltwassee), 
A.,  i,  670. 
benzoyl  derivative   of   hydrazone   of 
(voN  Pechmann),  a.,  i,  680. 
Pyruvic    acid,    allylic    salt,    action    of 
aniline    and     phenylhydrazine   on 
(Simon),  A.,  i,  85,  86. 
amylic  salt,  condensation  product  of, 

with  aniline  (Simon),  A.,  i,  86. 
active  amylic  salt,  action  of  aniline  on 

(Simon),  A.,  i,  85. 
isoamylic  salt,  preparation  and  phenyl- 
hydrazone    of    (Simon),    A,,  |i, 
86. 
action  of  aniline  on  (Simon),  A.,  i, 

85. 
condensation  of,  with  aniline   and 
jo-toluidine  (Simon),  A.,  i,  86. 
benzylic  salt  and  its  phenylhydrazone 
(Simon),  A.,  i,  86. 
action  of  aniline  on  (Simon),  A.,  i, 
85,  86. 
ethylic   salt,    action  of   aniline    and 
jy-toluidine  on   (Simon),    A.,    i, 
85. 
action  of  ethylic  /3-bromi*ovalerate 
on  (Peekin    and  Thoepe^,  P., 
1896,  156. 
jpara -Pyruvic    acid  (Muldee),    A.,    i, 

281. 
Pyruvic-i8-naphthil  (Q-ASSMANn),  A.,  i, 
487. 
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Quartz  in  gypsum  from  Jena  (Zschim- 

mer),  a.,  ii,  528. 
colour    of     (Weinschenk),    A.,    ii, 

654. 
separation  of,  from  other  varieties  of 

silica  (Lunge),  A.,  ii,  275. 
Quartz-keratophjre     from      Wisconsin 

(Weidman^n),  a.,  ii,  314. 
Quassin,  quassole  from  (Mekck),  A.,  i, 

59. 
Quassole  from  quassin  (Merck),  A.,  i, 

59. 
Querhracho     Colorado,     the     colouring  . 
matter    and    other    constituents     of 
(Pekkin  and  Gunnell),    T.,  1303; 
P.,  1896,  158. 
^uercetin,    colouring    matter    of    Cra- 

tcBgus     oxyacantha     (Perkin    and 

Hummel),   T.,    1570;     P.,    1896, 

186. 
existence   of,    in     Cheiranthus   cheiri 

(Perkin  and  Hummel),  T.,  1568; 

P.,  1896,  185. 
occurrence  of,  in  outer  skins  of  the 

hulb   of   the   onion    (Perkin   and 

Hummel),    T.,    1295:    P.,    1896, 

144. 
constitution   of  acid    compounds    of 

(Peekin),    T.,    1444;     P.,    1896, 

167. 
^uercetin     hydrochloride,    analysis    of 

(Perkin),    T.,     1441;    P.,    1896, 
,167. 
monomethyl  ether,  existence  of   iso- 

rhametin,   in     Cheiranthus    cheiri, 

and  its  acetyl  derivatives  (Pehkust 

and  Hummel),  T.,  1569  ;  P.,  1896, 

186. 
tetramethyl  ether,  acid  compound  of 

(Perkin),    T.,    1443;     P.,    1896, 

167. 
•Quercetin,  <fibromo-,  non-formation  of 
acid    compounds    of    (Perkin),    T., 
1443 ;  P.,  1896,  167. 
•ijuercetin -group     of     natural     yellow 

colouring  matters    (Perkin),     T.. 

1441 ;  P.,  1896,  167. 
means  of  distinguishing  members  of, 

of  natural  yellow  dye-stuffs  (Pee- 
kin), T.,  1445;  P.,  1896,  168. 
Quercitol,  action  of  bromine  water  on 

(KiLiANi    and    ScnXrER),  A.,    i, 

586. 
oxidation  of,  with  potassium  perman- 
ganate  and   nitric    acid    (KiLiANi 

and  Schafer),  A.,  i,  586. 
<^,uinacridine    (Niementowski),   A.,  i, 

261. 
probable     isomeride     of     (Niemen- 

towski),  A.,  i,  261. 


Quinaldine.     See  2'-Methylquinoline. 
Quinazoline,  2'-chloro-   (GtAbriel   and 
Stelzner),  a.,  i,  507. 
4'-chloro-  (GtAbeiel  and  Stelzner), 
A.,  i,  507. 
Quinenine  {chinine),  hydrolytic  decom- 
position of  (Koenigs),  a.,  i,  63. 
Quinethoil.     See  3-Ethoxyquinoline. 
Q.uininamide  and   its   salts    (Hiesch), 

A.,  i,  626. 
Quinine,  attempts  to  synthesise  (Hof- 
mann  Lecture),  T.,  603 ;  P.,  1893, 
138. 
basicity  of,  and  behaviour  of  salts  of, 
to  various  indicators  (Salomonson), 
A.,  i,  450. 
action   of    phosphorus   pentachloridt^ 
on  (KoENiGs),  A.,  i,  328. 
*  as  a  developer  (Ackermann),  A.,  i. 
513. 
reduction  of  (Lippmann  and  Fleiss- 
ner),  a.,  i,  63. 
Quinine  chlorohydrosulphate,  nature  of 
(Georges),  A.,  i,  655. 
sulphate,  examination  of  (Hesse),  A., 
ii,  550. 
Quinine,  detection  of  (Carrez),  A.,  ii, 
584. 
examination  of  (KuBLi),  A,,  ii,  550. 
estimation    of,  volumeirically  (Salo- 
monson), A.,  i,  450  ;  (Allkn),  A., 
ii,  584. 
titration     of,     by     iodine    (KiPPEis- 
bergee),  a.,  ii,  682. 
Quininic  acid,  ethyiic  salt  of  (HiESCH), 

A.,  i,  626. 
Quinol,  effect  of,  on  the  freezing  point 
of    dilute    soda    solution     (Gold- 
schmidt  and  Giraed),  A.,  i,  475. 
potassium  derivatives  of  (Astre),  A., 

i,  18. 
cZ*tl)io-,  preparation  of   (Snape),  T., 
100. 
Quinoldiantipvrine.(PATEiNand  DuFAU) , 

A.,-i,  188. 
Quinolphthalein  :    its   imido-compound 
and  dibenzoate  (R.  and  H.  Meter), 
A.,  i,  174. 
Quinoline,    isolation    of,    from    coal-tar 
(Hofmann  Lecture),  T.,  597. 
magnetic    rotatory     power,    &c.,    of 
(Perkin),   T.,  *1115,   1117,    1214, 
1245. 
action   of   cyanogen    on    (Hofmann 
Lectuee),  T.,  650. 
Quinoline  cobaltous  chloride  (Reizen- 
stein),  a.,  i,  316. 
mercuric  hydroxide  and  salts  (Pesci), 

A.,  i,  186,  187. 
preparation  of  derivatives  of  (Knuep- 
pel),  a.,  i,  391. 
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Quinoline,  1 -amino-,  and  its  acetyl 
derivative  (Claus  and  Setzer),  A., 
i,  498. 

S-araino-,  and  its  methiodide  and 
aeetjl  and  benzoyl  derivatives 
(Claus  and  Schnell),  A.,  i,  320. 

4-amino-,  and  its  acetyl  derivative 
(Claus  and  Setzee),  A.,  i,  498. 

2  :  4-rftamino-,  and  its  salts  (Claus 
and  Dewitz),  A.,  i,  654. 

2  : 3-(Zibroino-,  and  its  platinochloride 
and  methiodide  (Claus),  A.,  i, 
254. 

3  :  4-rftbroino-,  and  its  platinochloride 
and  methiodide  (Claus),  A.,  i, 
254. 

1:2:  8-i^Wbromo-,    and    its     hydro- 
chloride     and      platinochloride 
(Claus),  A.,  i,  254. 

2:3:  4-^Wbromo-    (Claus),   A.,   i, 
255. 

2:3:  S'-i?'ihromo-,  and  its  platino- 
chloride and  methiodide  (Claus), 
A.,  i,  255. 

5:4:  3'-;fribi'omo-,  and  its  platino- 
chloride (Claus),  A.,  i,  254. 

2  :  3-bromamino-    (Claus   and 
Schnell),  A.,  i,  320. 

4  :  1-bromamino-,  acetyl  derivative  of 
(Claus  and  Setzer),  A.,  i,  498. 

3  :  3'-bromaraino-    ^Claus    and 
Schnell),  A.,  i,  319. 

2  : 3-c?ibromamino-    (Claus),    A.,    i, 

254. 
2:4:  1-cZibromamino-    (Claus     and 

Setzer),  A.,  i,  498. 
rftbromo-3-araino-   (Claus  and 

Schnkll),  a.,  i,  320. 
4:3':  3-c^tbroniamino-,  and  its  hydro- 
bromide  (Claus  and  Schnell),  A., 

i,  320. 
1:3:  4-tf/bromamino-  (Claus   and 

Setzer),  A.,  i,  498. 
2:3:  4-f:?tbromamino-    (Claus),  A., 

i,  255.  I 

S' :  3-bromonitro-,  and  its  methiodide    ; 

(Claus  and  Schnell),  A.,  i,  319.       j 
3'  :  1  :  3-broraof^tnitro-    (Claus    and 

Hartmann),  a.,  i,  392.  I 

S'  :  1  :  4-bromocZtnitro-    (Claus    and    j 

Hartmann),  A.,  i,  391.  i 

3'  :  2  :  4-bromo(?mitro-    (ClAus    and    j 

Hartmann),  A.,  i,  392. 
2:3:  1-rf/bromonitro-,  and  its  platino 

chloride  (Claus),  A.,  i,  254. 
2:3:  4-(7tbromonitro-,    and    its 

methiodide  and  phitinochloride 

(Claus),  A.,  i,  255. 
3:4:  l-r^tbromonitro-,  and  its  platino-    j 

chloride  (Claus),  A,,  i,  254.  i 

.2'  :  4-chloronitro-    (Clafs   and  | 

Setzer),  A.,  i,  498.  | 


Qninoline,      1-nitro-,     preparation     of 

(Claus  and  Setzer),  A.,  i,  498. 
3-nitro-,  hydrobromide  and  dibromide 

(Claus  and  Schnell),  A.,  i,  319. 
4-nitro-,  preparation  of  (Claus  and 

Setzer),  A.,  i,  498. 
1 : 3-rf/nitro-  (Claus  and  Habtmann), 

A.,  i,  392. 

1  :  4-c?mitro-,  and  its  hydrobromide 
(Claus  and  Hartmann),  A.,  i, 
391. 

2  :  4-dimtro-,  and  its  hydrochloride 
and  platinochloride  (Claus  and 
Hartmann),  A.,  i,  392. 

3  :  1-nitramino-,  and  its  methiodide 
and  platinochloride  (Claus  and 
Hartmann),  A.,  i,  392. 

4  :  1-nitramino-,  and  its  methiodide 
and  platinochloride  (Claus  and 
Hartmann),  A.,  i,  391. 

2:4:  l-c?tnitramino-    (Claus   and 
Dewitz),  A.,  i,  654. 
?>o-Q,uinoline,    o-iodo-,   and    its    meth- 
iodide,   platinochloride,    dichromate, 
and  picrate  (Edinger),  A.,  i,  502. 
Quinoline-ved,    prepamtion    of    (Hof- 

MANN  Lecture),  T.,  627. 
Quinoline-blue,   composition   of    (Hof- 

MANN  Lecture),  T.,  619. 
Quinolinephenazine,   1  :  2-c?ichloro- 
(Zincke  and  Wiederhold),   A.,  i, 
502. 
3  :  4-Quinolinequinone,    1  :  2-f?tchloro-, 
and   its  hydrochloride  (Zincke  and 
Wiederhold),  a.,  i,  501. 
2'-Q.uinolylacetic  acid   and  its   platino- 
chloride (EiNHORNand  Sherman), 
A.,  i,  61. 
methylic  and  ethylic  salts  of  (Einhoex 
and  Sherman),  A.,  i,  61. 
2'-Quino]ylacrylamide    (Einhorn    and 

Sherman),  A.,  i,  61. 
2'- Q.u in onyl acrylic  acid  (EiNHOBN  and 
Sherman),  A.,  i,  61. 
ethylic  salt  of  (EiNHORN  and  Sher- 
man), A.,  i,  61. 
2'-Quinol.vlglyceric  acid  and   its  auro- 
cliloride  (Einhorn  and  Sherman), 
A.,  i,  61. 
ethylic  and  methylic  salt  of  (Einhorx 
and  Sherman),  A.,  i,  61. 
2''-Qninolylpropionaniide  (Einhorn  and 

Shekman),  a.,  i,  61. 
2'-Quinolylpropionic  acid  and  its  plat- 
inochloride   (Einhorn    and    Shek- 
man), A.,  i,  61. 
2'-Q.uinolylpropylie   alcohol    (P^inhokv 

and  Sherman),  A.,  i,  61. 
Quinone,    preparation   of    (Hofmann 
Lecture),  T.,  700. 
action   of   potassium   hydroxide   and 
ethoxide  on  (Astre),  A.,  i,  153. 
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Quinone,  behaviour  of,  towards  phenyl- 
hydrazine  (McPhkrson),  a.,  i,  28. 

condensation   of,   with   thiophenol 
(Teoegee    and    Eggeet),    A.,    i, 
562. 

potassium    derivatives    of     (Astke), 
A.,  i,  18. 

potassium  hexoxide    (Astee),  A.,  i, 
154. 
•    dipotassium  hexoxide  (Astee),  A.,  i, 

154. 
Quinone,  ^e^r^chloro-.     See  Chloranil. 

7iezach]oro-  (Baheal),  A.,  i,  91. 
Quinonedimalonic  acid,rfichloro-,  ethylie 

salt  of  (Jacksox  and  Geindley),  A., 

i,  19. 
Quinonedinaphthylhemiaeetal    and    its 

sodium     salt    (Jackson    and     Oen- 

slagee),  a.,  i,  294, 
Quinoneiaonophenylbenzoylhydrazone, 

constitution,  hydrolysis,  and  reduction 

of  (McPhebson),  a.,  i,  28. 
Quinoneoxime,  effect  of,  on  the  freezing 

point  of  dilute  soda  solution  (Gold- 

scnMiuT  and  Gieaed),  A.,  i,  475. 
o-Quiuonedioxime    {benzene-o-dioxime) , 

and  its  anhydride    (Zikcke),   A.,  i, 

430. 
(^uinones,  list  of.     See  Ketones. 
Quiiionoid  derivatives  (Zincke),  A.,  i, 

214. 
Quinoxaline,  2' :  3'-rftchloio-  (Hinsbeeg 

and  Pollak),  A.,  i,  394. 
Quinoxnhiph*  nazine   and    its    sulphate 

(Hinsbeeg  and  Pollak),  A.,  i,  394. 
Quiroguite  from  Spain  (Navaeeo),  A., 

ii,  430. 


R. 


Racemic  acid.     See  Tartaric  acids. 
Racemic   compounds,   theory   of 

(Winthee),  a.,  ii,  140. 
Racemism  (Ieaube),  A.,  i,  526. 
RaflBnose,  action  of  lead  acetate  on  the 
rotatory  power  of  (Svoboda),  A.,  i, 
406. 
Rape    seeds,    effect    of   chemical    siib- 
stances  on  germination  of  (Sigmund), 
A.,  ii,  441. 
Rapic  acid,  I'on-identity  of,  with  oleic 
acid  (Zei.lnee),  A.,  i,  593. 
action    of    phosphorus   triiodide   on 
(Zellnek),  a.,  i,  592. 
Rate  of  »  heniical  change.    See  Velocity. 
Ralhite   from   tlie    Binnenthal  (Baum- 

hauee),  a.,  ii,  659. 
Reaction  of  oxygen  and  hydrogen,  con- 
ditions  regulating    the    (Gautier 
and  HiiLiKE),  A.,  ii,  416. 
between  hydrogen  peroxide  and  hydr- 
iodic  acid,  velocity  under  varying 


conditicus  of  the  (Hakcoubt  and- 
Esson),  A,ii,  238. 
Reaction  ot  the  first  order,  a  reversible 

(Kustee),  a.,  ii,  158. 
Reactions  of  the  first  order  (intramole- 
cular  changes   in   oximes)    (Ley), 
A.,  ii,  243. 
of  the  second  order  (decomposition  of 
acidimides    by    acids)    (Miolati), 
A.,  ii,  242. 
brought  about  by  light  (Namias),  A., 

ii,  459. 
in    ga«es,    ex])lanatioh    of    abnormal 

(Stoech),  a.,  ii,  296. 
polymolecular,     acceleration    of,    by 
acids  (No yes),  A.,  ii,  470. 
determination     of     the     order     of 
(NoYES  and  Scott),  A.,  ii,  158. 
Reactions,      mixer      for      accelerating 

(Maekownikoef),  a.,  ii,  297. 
Refractive  |)Ower.     See  Light. 
Rnfractometer.     See  Light. 
Rennin,   action  of  (Edmunds),  A.,  ii, 
489. 
presence  of,  in  different  parts  of  the 
body  (Edmunds),  A.,  ii,  489. 
Resacetophenone,  constitution  of 
(Geegoe),  a.,  i,  44. 
ethyl    ether  (Kostanecki  and  Tam- 

bok),  a.,  i,  44. 
diethyl  ether  (Kostanecki  and  Tam- 
boe),  a.,  i,  44. 
Resacetophenone,       bromo-       (Feied- 

lanuee  and  Rijdt),  A.,  i,  607. 
Reseda    luieola,  luteolin,  the  colouring 
matter   of    (Peekin),    T.,    206;    P., 
1896,  37. 
Resens  (Baue),  A.,  i,  57. 
Resin,     ^ee 'Rosin  {colophon if). 
Resin,   jalap,    estimation  of    (Spabth), 

A.,  ii,  508. 
Resin  from  Sagapen   (Hohenadel),  A., 

i,  58. 
Resin,  sandarac,  constituents  of 

(BALZEE),A.,i,  493. 
Resins    from    Mecca    balsam    (Baue), 

A.,  i,  58. 
Resorcinol,    magnetic    rotatory  power, 
&c.,  of  (Peekin),  T.,  1084,  1127, 
1130,  1239. 
heat  of  solution  of,  in  water  and  ethy- 
lie alcohol  (Speyees),  A.,  ii,  411. 
freezing  points  of  dilute  solutions  of 
(Wildeemann),  a.,  ii,  351. 
Resorcinol  in   red   grapes  (Sostegni), 
A.,  ii,  123. 
effect   of,   on    the  freezing    point  of 
dilute  soda  solution  (Goldschmidt 
and  Gieaed),  A.,  i,  475. 
action  of,  on   ammonium    hydrogen- 
o-sulpho-j?-toluate  (Jones),   A.,  i,. 
50. 
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^esorcinol,  condensation  of,  with  chloral 
(Hewitt  and   Pope),    T.,    1265 ; 
1896,  150. 
condensation  of,  with  chloral  hydrate 
(Hewiit  and  Pope),  T.,  1266;  P., 
1896, 150. 
condensation      of,      with       phthalic 
chloride  (Pawlewski),  A.,  i,  50. 
Kesorcinol,     dihromo-,     diethyl     etlier 
(Jackson  and  Dunlap),  A.,  i,  355. 
^ribromo-    (Jackson  and   Dunlap), 
A.,  i,  356. 
diethyl  ether  (Jackson  and  Dun- 
lap), A.,  i,  355,  356. 
sodium  deiivative  of  (Jackson  and 
Dunlap),  A.,  i,  355. 
bromoc^mitro-    (Jackson   and    Dun- 
lap), A.,  i,  355. 
/Wbromonitro-,    diacetate    (Jackson 

and  Dunlap),  A.,  i,  355. 
diethyl    ether    (Jackson    and   Cal- 

veet),  a.,  i,  473. 
i^nchloro-,     action      of      phosphorus 
pentachloride  on  (Zahaeia),  A., 
i,  646. 
compound  of,  with  nitrosodimethyl- 
aniline.     See  Dimethylaniline. 
dinitro-,  diethyl  ether  (Jackson  and 

Dunlap;,  A.,  i,  355. 
i^rmitro-  (Hohenadel),  A.,  i,  58. 
behaviour  of  ethyl  ether  of,  towards 
hydrazine   hydrate    (Puegotti), 
A.,  i,  363. 
dioxime,  effect    of,  on    the   freezing 
points     of     dilute     soda     solution 

(GOLDSCHMIDT   and   GrIEAED),    A., 

i,  475. 
oxime,    effect    of,     on    the    freezing 

points     of    dilute     soda     solution 

(GoLDSCHMiDT  and  G-iraed),  a., 

i,  476. 
thio-  (Voswinkel),  A.,  i,  379. 
f^tthio-,   preparation  of    (Skape),  T., 

100. 
Resorcinolantipyrine  (Patein  and 

DuFAu),  A.,  i,  lb8. 
Respiration,    cutaneous,     in    the     frog 

(Reid),  a.,  ii,  42. 
of   certain   plants  (Zibgenbein),  A., 

ii,  265. 
of  plants,  effect  of  abundant  applica- 
tion of  nitrogen  on   (Mullee),  A., 

ii,  54. 
of    seeds,    influence    of    laccase     on 

(Rey-Pailhade),  a.,  ii,  327. 
Respiratory   exchange  of  inhabitants  of 

the  tropics   (Eijkman),  A.,  ii,  661. 
in    marine  invertebrates    (Veenon), 

A.,  ii,  195. 
Respiratory     movements,     relation     of 
blood-gases  to  (Filehnb  and 
Kionka),  a.,  ii,  118. 


Retene,  fluorescence  of  g:a?eous  (Wiede- 
mann and  Schmidt),  A  ,  ii,  86. 
Reizian       Irotn      Nordmark,      Sweden 

(Sjogben),  A.,  ii,  35. 
Reuniol,    identity    of,    with     rhodinol 
(liEDMANN  and  HuTHj,  A.,  i,  198. 
indiviHualiiy  of  (Hess*-),  A.,  i,  382. 
Rhamnazin,   acid   com|  ound   of    (Pee- 

kin),  T.,  1441;  P.,  1896,  167. 
wo-Rhamnetin,    tlie    "\eilow    colouring 
maiter  m  Cheiranthtis  cheiri  (Peekin 
and  Hummel),  T.,  1569;  P.,  1896, 
186. 
Rliamnohexonic  acid  (Fischee),  A.,  i, 

526. 
150-Rhamnolactone,  oxidation  of 

(Fischee  and  Heeboen),  A.,  i,  587. 
Rhamnonic   acd,    action     of    })yridine 
on  (  Fischee  and  Heeboen),  A.,  i, 
r87. 
oxidation    of    (Fischer    and    Hee- 
boen), A.,  i,  588. 
brucinesaJt  (Fischee  and  Heeboen). 
A.,  i,  587. 
ii'o-Rhamnonic      acid     (Fischee     and 
Hkubohn),  a,,  i,  587. 
phen_)lhydrazide       (Fischee        and 

Hekboun),  a.,  i,  587. 
brucine    salt    (Fischer     and    Hee- 
boen), A.,  i,  587. 
lactone    oF,    reduction   of   (Fischer 
and  Heeboen),  A.,  i,  587. 
Rhamnosamine      metliylic      alcoholate 
(de  Beuyn  and  van  Leent),  A.,  i, 
119. 
Rhamnose,       crystallised       anhydrou» 
(Fischee),  A.,  i.  272,  273. 
rotatory  power  or  dissolved  and  super- 

fusfd  (Gkenez),  a.,  ii,  287. 
oxidation    of    (Fischee    and     Hee- 
boen), A.,  i,  588. 
action  of  bromine  water  on  (Fischer 
and  Heeboen),  A.,  i,  587. 
Rhamnose-a-allyihydrazone  (van 
Ekenstein  and   de  Bkuyn),   A.,   i, 
588. 
Rhamnose-o-amylhydrazone  (van 
Ekenstein  and  de    Beuyn),  A.,  i, 
588. 
Rhamnose-o-benzylhydrazone  (van 
Ekenstein   and   de  Bruyn),   A.,  i, 
588. 
Rhamnosebenzylmercaptal  (Law- 
rence), A.,  i,  272. 
Rhamnose-ethyleneraercaptal        (Lavv- 

benck),  a.,  i,  272. 
Rhamnose-o-ethylhydrazone  (van 
Ekenstein   and   de   Beuyn),  A.,   i, 
588. 
Rhamnosenaphthylhydrazone  (va  n 
Ekknstbin   and  de   Beuyn),  A.,  i, 
588. 
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^'w-Rhamnose     (Fischer      and     Her- 
born),  a.,  i,  587. 
action  of  dilute  hydrochloric  acid  on 
(Fischer  and    Herbokn),  A.,   i, 
588. 
action     of      hydrogen      cyanide     on 
(Fischer    and  Herborn),  A.,   i, 
588. 
phenylhydrazone   and    osazone    of 
(Fischer    and    Herborn),  A.,  i, 
588. 
/.?o-Rhamnose-ethylmercaptal  (Fischer 

and  Herborn),  A.,  i,  588. 
Rhodamine  obtained  from  hemimellitic 
anhydride    and    »z-dinietbyl»mino- 
phenol    (Graebe   and   Leonhardt), 
A.,  i,  438. 
Khodinaldehyde    (Barbier   and   Bou- 
veault),  a.,  i,  446 
constitution  of  (Barrier  and  Bou- 

veault),  a,,  i,  492. 
semicarbazone,  and  oximeof  (Barrier 
and  Bouveault),  A.,  i,  491. 
Rhodinaldoxinie,    conversion    of,    into 
menthoneoxime        (Barrier        and 
Bouveault),  A.,  i,  491. 
Rhodinic  acid  :  its  rhodinylic  salt  (Bar- 
rier and  Bouveault),  A.,  i,  446. 
Khodinol,  identity  of,  with   citronellol 
(TiEMANx    and   Schmidt),  A.,   i, 
384. 
oxidation  of  and  constitution  of  (TiE- 
MANN  and  Schmidt),  A.,  i,  384; 
(Barrier  and  Bouveault),  A.,  i, 
446. 
acetate  (Barrier  and  Bouveault), 
A.,  i,  446. 
.  action  of  dibasic  acids  on  (EedmA"NN 
and  Huth),  A.,  i,  198. 
compound  of,    with    camphoric   acid 

(Erdmann  and  Huth),  A.,  i,  198. 
diphenylurethane   (Erdmann   and 
Huth),  A.,  i,  198. 
Khodium,  rate  of  diffusion  of,  through 
lead     (Roberts-Austen),    A.,  ii, 
592. 
Bolubilitv  of  carbon  in  (Moissan),  A., 
li,  609*. 
Khodophosphite    from    Sweden    (Igel- 

strom),  a.,  ii,  308. 
Jihodusitc  from  Bosnia  (Foullon),  A., 

ii,  483. 
Khubarb    stems   and  wine,   amount  of 

acid  in  (Otto),  A.,  ii,  539. 
Uhus  coriaria,  the  colouring  matter  of 
(Perkin  and  Allen),  T.,  1299 ;  P., 
1896,  157. 
typhina,  red  dye  of  (Weigert),  A.,  i, 
388. 
Hhyolite  from   Jersey,  spherulites  and 
matrix  of  (Htndman  and  Bonnet), 
A.,  ii,  614. 


Bice  imported  into  France,  composition 

of  (Balland),  a.,  ii,  212. 
Richterite  (Sjogren),  A.,  ii,  115. 
Ricin,  poisonous  effect  of,  on  algse  and 

infusoria  (Bokorny),  A.,  ii,  669. 
Ricinih,  preparation  of  (Soave),  A.,  i, 
386. 
detection  of  (Soave),  A.,  i,  386. 
Ricinin,  bromo-  (Soave),  A.,  i,  387. 

chloro-  (Soave),  A  ,  i,  387. 
Ricininic  acid  and  salts  (Soave),  A.,  i, 
387. 
bromo-  (Soave),  A.,  i,  387. 
Ricinus  communis,  edestin,  the  proteid 
in  (Osborne  and  Campbell),  A.,  i, 
716. 
Rickets,    elimination   of    calcium    and 
magnesium  in   (de  Koninck),  A.,  ii, 
*50. 
Riebeckite  from  Ii'eland  (Sollas),  A., 

ii,  310. 
Ring    compounds,    nomenclature    of 

(Kichtkr),  a.,  i,  849. 
Rontgen  rays.     See  Light. 
Kosaniline    (vON  Georgievics),  A.,  i. 
442. 
discovery  of    (Hofmann   Lecture), 

T.,  609  ;  P.,  1893, 138. 
constitution  of  (Hofmann  Lecture), 

T.,  613,  689. 
coloured  base  of  (von  Gteorgievics). 

A.,  i,  690. 
action  of  alkyl  iodides  on  (Hofmann 

J^ecture),  T.,  616. 
detection  of,  in  wines  (Belar),  A.,  ii, 

630. 
Magenta,  distinction  of,  from   "  acid 
magenta"     (Cazeneuve),    A.,    ii, 
630. 
j9-Rosaniline,   colourless    and    coloured 
forms  of  (von  Georgievics),  A.,  i, 
441. 
Rosaniline  dyes,  action  of   sunlight  on 

(Oglobin),  a.,  i,  649. 
Rosanilines,  acid  (Prud'hommb),  A.,  i, 

376. 
Roseine.     See  Rosaniline. 
Rosemary    oil,    analysis    of    (Hirsch- 

sohn),  a.,  ii,  223. 
Roses,    oil  of    (Barrier    and    Bou- 
veault), A.,  i,  446. 
composition  of  (Bertram  and  Gilde- 
meister),  a.,  i,  381. 
Rosin    {colophony),    detection   of,   in 
guaiacura    resin,    tolu    balsam,    and 
copaiba  balsam  (Hirschsohn),  A.,  ii, 
508. 
Rosin  oil,  estimation  of,  in  mineral  oil 

(Klimont),  a.,  ii,  224. 
Rosinduline,    acetyl    derivative    of 
(Kehrmann     and    Hertz),    A.,    i, 
509. 


[NDEX   OF   SlUUECTS. 


1001 


Rosinduline,      carbonate     (Kehemann 
and  Hertz),  A.,  i,  509. 
hydroxide,  formula  of  (Fischeb  and 

Hepp),  a.,  i,  323. 
hydrate   (Kehemann    and    Heetz), 
'  A.,  i,  509. 
ivo-Kosinduline   and  its  hydrochloride, 
platinochloride,      and      nitrate 
(Kehemann    and   Heetz),   A.,   i, 
510. 
hydroxy azonium    base    of,     and    its 
sulphate,    chloride,     and     platino- 
chloride (Kehemann  and  Heetz), 
A.,  i,  510. 
Rosolic   acid,    detection    of,    in    wines 

(Belae),  a.,  ii,  630. 
Kosotoluidine   (Baesilowsky),   A.,    i, 

358. 
Rotation,  magnetic.      See  Light,  mag- 
netic rotatory  power. 
Rotatory  power.     See  Light. 
Royal  College  of  Chemistry,  history  of 

(Hofmann  Lectuee),  T.,  580. 
Rubidium   chlorate,    electrolytic    con- 
ductivity of  solutions   of    (Baue), 
A.,  ii,  144. 
ferrate  (Moesee),  A.,  ii,  251. 
permanganate,    molecular   weight   of 

solid  (Fock),  a.,  ii,  160. 
sulphate,  constitution  of  double  salts 
containing  (Tutton).  T.,  519;  P., 
1896,  71. 
cadmium  sulphate,  density  and  opti- 
cal behaviour  of  (Tutton),  T.,  445. 
cobalt  sulpliate,   density   and  optical 

beliaviour  of  (Tutton),  T.,  424. 
copper  sulpliate,  density  and  optical 

behaviour  of  (Tutton),  T.,  437. 
ferrous  sulpliate,  density  and  optical 

behaviour  of  (Tutton),  T.,  391. 
magnesium    sulphate,     density     and 
optical  behaviour  of  (Tutton),  T., 
361. 
manganous     sulphate,     density    and 
optical  behaviour  of  (Tutton),  T., 
399. 
nickel  sulphate,  density  and  optical 

behaviour  of  (Tutto  >)    V.,  411. 
vanadium  alum  (PiCCivi),  A.,  ii,  305. 
zinc    sulphate,    density    and   optical 
behaviour  of  (Tutton),  T.,  379. 
Ruby.     See  Corundum. 
Jiumex  fifpafensis  (Wall.),  constituents 
of  (Hesse),  A  ,  i,  573 
constituents  of  root  of  (Hesse),  A., 
i,  315. 
Rumicin  (Hksse),  A.,  i,  573. 
liussufa  cyanoxantha    a'  d    R.  furcata, 
oxidising  fertnent  of  (Bouequelot 
and  Berteand),  A.,  ii,  383. 
tyrosinase,   the    soluble    ferment    in 
(Beeteand),  a.,  ii,  571. 


Ruthenium    nitrosochloride,    actioa  of 

reducing  agents  on  (Bbizabd),  A.,. 

ii,  478. 
double    salts    containing    silver   and 

(Beizaed),  a.,  ii,  566. 
estimation  of,  electrolytically  (Smith 

and  Haeeis),  A.,  ii,  223. 
l^ye,  effect  of  chemical   substances  on 

germination  of  seeds  of  (Sigmund), 

A.,  ii,  441. 
meal,  proteids  from   (Osboene),  A., 

i,  399;  (Kjeldahl),  A.,  i,  583. 


s. 


Saccharic  acid,  velocity  of  lactone  forma- 
tion of  (Hjelt),  a.,  i,  597. 
acid  pota-'sium  salt,  action  of  form- 
aldehyde and  hydrochloric  acid  on 
(Hbnnebee&  and  Tollbns),  A.,  i, 
645. 
ISO -Saccharin,      methylene      derivative 
(Hennebeeg  and  Tollens),  A.,  i, 
645. 
action  of   formaldehyde  and   hydro- 
chloric acid  on  (Hennebeeg  and 
Tollens),  A.,  i,  645. 
Saccharinic  acid  (de  Beuyn  and  van 

Ekenstein),  a.,  i,  116. 
Saccharomyccs   apicuhitus,  indifference 
of,  towards  cane  sugar  (Fischeb 
and  Lindnee),  A.,  i,  196. 
reducing   power  of   (Nastukoff), 
A.,  ii,  202. 
cerevisicb,   enzymes   in  (Bau),  A.,  i, 

453. 
pastorianu^,  reducing  power  of  (Nas- 
tukoff), A.,  ii,  202. 
Safflorite      from      Nordmark,     Sweden 

(Sjogeen),  a.,  ii,  109. 
Safranine,  discovery  of  (Hofmann  Lec- 
tuee), T.,  625. 
detection  of,  in  wines  (Bblab),  A.,  ii, 
630. 
Safranines,  constitution  of  (Beombebg), 

A.,  i,  5eO  ;  (Fischee),  A.,  i,  628. 
Safranol,    fortnation    of,   from    pheno- 
safranine  (Fischeb  and  Hepp),  A.,  i, 
50. 
Safrole,    synthesis   and   constitution   of 
(MouEBu),  A.,  i,  477. 
a-nitrosite,  ])i'eparation  of  (Angeli), 
A.,  i.  295. 
i.<fo-Safrole,    synthesis     of     (Meldola, 
WooLCOTT,  and  VVeat),  T.,  1321 ; 
(M'UBEu),  A.,i,  477. 
constitution    of     (Moubeu),    A.,    i, 

477. 
nitrosite  (Angeli  and  Rimini),  A., 
i,  477.  . 
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»>o-Safrole  m'trosite,  componnd  of,  with 
piperidine    (Angeli  and   KiMiNi), 

A.,  i,  477. 
compoiiU'l  obtained   from,  bv  beat- 
ing with  piperidine  (Angeli  and 
KiMiNi),  A.,  i,  477. 
Sagapen  (Hohenadel),  A.,  i,  f  8 
Sagaresinotannol    and    its    acetyl    and 
benzoyl     derivatives    (IIohenadel), 
A.,  i,  58. 
Salicin,  hvdr<»ly8i8  of,  by  acids  (Notes 
and  Hall),  A.,  ii,  159. 
decomposili  jii  of,  by  emulsin   (Tam- 

mann),  a.,  ii,  244. 

detection  of  (Korivianek),  A.,  ii,  401. 

Salicylaldehyde,   condensation    of,  with 

acetopbenone   (Bablich  and   Kos- 

TANECKI),  A.,  i,  239. 

magnetic     rnt^tory     power,    &c.,    of 

(Peekin),  T.,  1126,  1200,  1243. 
■compound  <•(',  with  aluminium  chlor- 
ide (PERBiEif),  A.,  i,  354. 
condensation  of,  with  acetone  (Cob- 
nelson  and    KOBTANECKl),    A.,   i, 
240. 
condensation  of,  with  o-aminobenzyl- 
amine  (Busch),  A.,  i,  508. 
Salicylamide,    decomposition    of,    with 
sodium     bvpocblorite     (Coninck), 
A.,  i,  364.  ■ 
preparation    of    aniline  from    (IIof- 
MANN  Lkcture),  T.,  6 17. 
Salicylic    acid    (de    Coninck),    A.,   i, 
473. 
in  Polijqala  root  (Schneegans),  A., 

ii,  328. 
absorption  bv  ^ilk  of  dilute  (Walker 
and    A'pi.EYAED),  T.,   1346;    P., 
1898,  147. 
««ction   of    nitrous   acid    on    (Land- 

steiner),  a  ,  i,  584. 
compound  of.  with  antipyrino  (Patein 
and  Di'FAD),  A  ,  i,  €50. 
Salicylic  acid,    sodium    salt,    water    of 
crystallisation  of    (Romtn),  A.,  i, 
550. 
estimation  of  the  sodium  salt  of,  in 
preeeni"  of  ''ichthyol"  (Hofman), 
A.,  ii,  519. 
Salicylic  acid,  ;?-acetaininopbenylic  salt 
detect i^)n  of    (Deaqekdoeff),  A., 
ii,  2S0, 
ethylic  salt,  rotatory  power,  &c.,  of 
(Pkrki.n),   T.,  1126,  1127,  1176, 
1238. 
meltin<r  point  of  the  (v.  Schnei- 
der), A.,  ii,  290, 
molecu  ai*    volume   of,    in    organic 
solvents   (.Nicol),    T.,  143;    P., 
1895,  237. 
benzoic  derivative  of  (Limpeicht), 


Salicylic  acid,  guaiacol  salt,  detection  of 

(Dragendokff),  a.,  ii,  278. 

methylie     salt,     magnetic      rotatory 

powers,  &c.,  of  the  (''erkin),  T,, 

1126,  1127,  1176,  1238. 

compound     of,     with     aluminium 

chloride  (Pereier),  A.,  i,  354. 
in   Polygala    root    (Sch^eegans), 
A,,.ii,  328. 
3-naphtliylie  salt,  detection  of  (Dra- 

gendorff),  a.,  ii,  279. 
;8-naphthylic  salt,  detection  of  (Dea- 

gkndorff),  a.,  ii,  279. 
phenylic    salt,    compound    of,    with 
aluminium  chloride  (Perrier),  A., 
i,  354. 
tolylic  salts,  detection   of  (Dragen- 
dorff),  a.,  ii,  280. 
» Salicylic    acid,    detection    of,    in    beer 

(Schoepp),  a.,  ii,  227. 
Salicylic  acid,  thio-,  methylic  salt  (Vos- 
I        winkel),  a.,  i,  378. 

Sali^enin,  compound  of,  with  antipyrine 
(Patein  and  Dufau),  A.,  i,  651. 
1    Saliva  of  dog  and  horse,  absence  of  thio- 
j        cyanates  in  (VIunk),  A.,  ii,  50, 
•    Salivary  glands,  effects  of  extirpation  of 
(ScHAFER  and  Moore),  A.,  ii,  438. 
Salmine  (Kossel),  A,,  i,  582, 
Salmon, protamine  from  spermatazoa  of 

(Kossel),  A.,  i,  582. 
Salt  deposits  of  Argentina  (Schicken- 

dantz),  a,,  ii,  480. 
Salts,  action  of  metallic,  on  the  lactic 
fermentation  (Chassevant),  A.,  ii, 
122. 
ethereal,  action  of  hydrazine  on  (Cur- 

tius),  a,,  i,  339. 
poisonous  effect  of  various,  on  alg'je 
and   infusoria    (Bokornt),   A.,   ii, 
6&\ 
Salvadorite  from  Chili  (Herz),  A.,  ii, 

368. 
Samarium  group,  a  new  element  of  the 

(DEMAR9.VT),  A.,  ii,  475. 
Samarskite   from    the    Urals   (Chkust- 

schoff),  a,,  ii,  567. 
Sandaracolic  acid:  its  salts  and  acetyl 
and  benzoyl  derivatives  (Balzeb),  A., 
i,  493. 
Sandstone,  Berea  grit,  analyses  of  (Ma- 

beky  and  Dunn),  A.,  i,  329. 
Santalenic  acid    (Chapman   and  Bur- 
gess). P.,  1896,  140, 
Santahii,  oxidation  of  (Chapman  and 

Bukgess),  p.,  1896,  140. 
Santal-wood    oil,   analysis   of  (Parry), 

A.,  ii,  400. 
Saritonic  acid,  specific  rotation  of  (An- 
DKEOCCI),  A.,  i,  182. 
mono-  and   di -acetyl    derivatives    of 
(Francesconi),  a.,  i,  377. 
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y'jyo-Santonie  acid  and  its  methylic  and    ; 
ethylic  salts    (Francesconi),    A.,   i, 
378. 
w^e/^a-Santonic  acid,  and  its  oxime  and 
acetyl    derivative    (Feancksconi), 
A.,  i,  378. 
ethylic  salt  of,  and  its  oxime  (Fean- 
CESCONi),  A.,  i,  378. 
Santonide  (Francesconi),  A.,  i,  378, 
Santonin,  specific  rotation  of  (Andee- 
occi),  A.,i,  182. 
reduction  of  (Andkeocci),  A.,  i,  183. 
we^a-Santoriin  {iso-santonin)     and     its 

oxime  (Feanc  esconi),  A.,  i,  377. 
Z-Santonous    acid :    its    methylic    and 
ethylic  salts  and  benzoyl  derivative 
(Andeeocci),  a.,  i,  184. 
a-bromo-,  and  its  ethylic  salt  (Andee- 
occi), A.,  i,  184. 
sodio-,  ethvlic  salt  of  (Andeeocci), 
A.,  i,  184. 
Santonous  acid,  racemic,  methylic  and 
ethylic  salts  of  the  benzoyl  deriva- 
tive of  (Andeeocci),  A.,  i,  184. 
a-bromo-,  and  its  ethylic  salt  (Andee- 
occi), A.,  i,  185. 
i.90-Santonous  acid,  identity  of  racemic 
santonous  acid  and  (Andeeocci),  A., 
i,  184. 
Santonons  acids,  fusion  of,  with  potash, 
and  formulae  of  (Andeeocci),  A.,  i, 
185. 
^aps   of   certain   trees,    constituent   of 

(HiSbeet),  a.,  ii,  494. 
Sartorite    irom    Binnenthal    (Baum- 

hafer),  a.,  ii,  109. 
Scamminolic  acid  (Kromer),  A.,  i,  386. 
Scammonic    acid    and    its   salts  (Keo- 

mee),  a.,  i,  385. 
Scammonin,    identity  of,  with   jalapin 
and  properties  of    (Keomee),   A.,  i, 
385. 
Scapolite  from  Arizona  (Moses),  A..,  ii, 
661. 
from   Lombardy    (Salomon),   A.,  ii, 
433. 
Scheelite    from    New    Soiith    Wales 
(Liveesidge),  a.,  ii,  658. 
from    Quebec   (Hoffmann;,   A.,    ii, 
191. 
Schulzenite    from    Chili  ?    (Mabtens), 

A.,  ii,  529. 
Scilla      maritima,      fermentation      of 
(RiviKEE   and    Bailuache),  A.,   ii, 
203. 
Scolecite  from  Colorado  (Eakins),  A., 
ii,  39. 
from    Thuringia    (F'eommk),   A.,   ii, 
370. 
Scopolamine,  occurrence  of    (Meeck), 
A.,  i,  65. 
nature  of  (Schmidt),  A.,  i,  712. 


Scopolamine  and  its  salts,  properties  of 
(Luboldt),  A.,  i,  514. 
anew  alkaloid  in  commercial  (Hesse), 
A.,  i,  656. 
Scopoleine  of  tropic  acid,  and  its  acetyl, 
benzoyl,    and  cinnamoyl  derivatives 
(Merck).  A.,  i,  65. 
Scopolia    atropoides,    scopolamine    in 
(Merck),  A.,  i,  65. 
japonica,   scopolamine  in    (Meeck), 
A.,  i,  65. 
Scopoligenine  and  its  salts  and  nitroso- 

dorivative  (Luboldt),  A  ,  i,  515. 
Scopoline  and  its  salts  (Luboldt),  A., 

i,  515. 
Sebacic    acid   from    the    oxidation   of 
dehyilroundecylenic   acid   (Keafft), 
A.,  1,  665. 
Secale.       See   Agricultural    chemistry. 

(Appendix.) 
Secretion,  causes  of,  in   the   kidney 
(Tammann),  a.,  ii,  618. 
from    trachea,   action   of    drugs    on 
(Calvert),  A.,  ii,  667. 
Seeds,  effect  of  alkaloids   on   the  ger- 
mination of  (iVlosso),  A.,  ii,  326. 
nngueko,  from  i'Sano,  fatty  acids  from 

(Hicbert),  a.,  i,  638. 
occurrence  of  pliilothion  and  laccase 
in    germinatmg    (Rey-Pailhade), 
A.,  li,  326. 
phosphorised  constituent  of  plant 
(ScHULZE  and  Wintebstein),  A., 
i,  516. 
Seelandile  from  Carinthia  (Bbunlech- 

nee),  a.,  ii,  256. 
Selenanthrene  dioxide.  See  Diphenylene 

diselenoxide. 
Selenium  : — 

Hydrogen    selenide,    formation    and 
dissociation  of  (Pelabon),  A.,ii, 
96. 
heat   of  formation  of  (Pklabon), 

A.,  ii,  96. 
action    of     carbonyl    chloride    on 
(Besson),  a.,  ii,  359. 
Selenic  acid,  preparation  of  (Metz- 
NEE),  A.,  ii,  642. 
reduction  of,  by  hydrocliloric  acid 
and    by    potassium    bromide 
(GoocH  and  SCOVILLE  ;    GoocH 
and  Evans),  A.,  ii,  125. 
reduction    of,    by    hydriodic   acid 
(GoocH  and  Kbynolds),  A.,  ii, 
124. 
estimation  of  (GooCH  and  Pbirce), 
A.,  ii,  334. 
Selenious  acid,  reduction  of,  by  hydr- 
iodic   acid    (GoocH    and    Rey- 
nolds), A.,  ii,  124. 
estimation  of  (GoocH  and  Pbibce), 
A.,  ii,  334. 
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Selenium,   detection   of   arsenic  in  the 
presence  of  (Dawydow),  A.,  ii,  219. 
estimation      of,      gi'avimetrically 
(Pbibce),  a.,  ii,  673. 
Selenodiacetic  acid,  electrolytic  conduc- 
tivity of  solutions  of  (Loven),  A.,  ii, 
413. 
Seniianiline.     See  Phenylenediamine. 
.Semicarbazide  (Curtius),  A.,  i,  340. 
preparation  of  (Thip^le  and  Heuser), 

A.,  i,  208. 
hydrochloride  (Curtius  and  Heiden- 
eeich),  a.,  i,  143. 
Sominaphthalidine.     See  Naphthylene- 

diamine. 
Nenarniontite  from  Sardinia  (Lovisato), 

A.,  ii,  183. 
Hericite  from  Bohemia  (Hibsch),  A,, ii, 
534. 
from  British  Columbia  (Hoffmann), 
A.,  ii,  258. 
Seipierite    from    Laurion    (Feenzel), 

A.,  ii,  HI. 
Serpentine,  origin  of  (Koninck),  A.,  ii, 
481. 
from  Zermatt  (Aston  and  Bonne y), 

A.,  ii,  612. 
after    amphibolite  from  New  South 

Wales  (Jaquet),  A,,  ii,  534. 
action  of   dry  hydrOi^en  chloride  on 

(Lindeh),  a.,  ii,  369. 
nickel-bearing,  from  Zermatt  (Aston 
and  Bonney),  A.,  ii.  611. 
Serum,  metliod  of  rapidly  desiccating 

(Martin).  A.,  ii,  263. 
Sorum-albuniin.     See  Albumin. 
fSesame   oil,  oxidisability  of  (BiSHOP), 

A.,  ii,  399. 
Sesquiterpene   from    oil    of    lignaloes 
(Barbier   and   Bouveault),    A,, 
i,  55. 
C15IT24.    from    Cliaras    (Wood, 
Spivey,   and    Easterfield),     T., 
542  ;  P.,  1896,  76. 
Setaria  german  ,  potash  and  phosphoric 
acid  required  by  (SMETSand  Scheei- 
bkk),  a.,  ii,  384. 
Sheep.       See    Agricultural    chemistry. 

(Appendix.) 
Shonkinite  iVom  Montana  (Weed  and 

Pirsson),  a.,  ii,  192. 
Silicate  rocks,  barium  and  strontium  in 

(Hillebrand),  a.,  ii,  191. 
Silicon,  c.vstallised  (de  Chalmot),  A,, 
ii,  560. 
action   of,   on  metals  (Vigouroux), 

A.,  ii,  60O. 
action  of,  on  silver  at  high  tempera- 
tures (Moissan),  a.,  ii,  174. 
Silicon  tetrachloride,  action    of    potas- 
sium  bromide  on   (Snape),  A.,  ii, 
641. 


Silicon  tetrachloride,  action  of  sodium 
atid  ©-bromodimethylaniline  on 
(Combes),  A.,  i,  417. 
Silicon  chloroform,  preparation  of ,  from 
copper  silicide  and  hydrogen 
chloride  (Combes),  A.,  i,  4*6.///? 
action  of  aniline  on   (Combes),  A.,  1, 

416. 
action     of    sodium   and  ^-bromodi- 
metliylaniline  on  (Combes),  A.,  i^ 
417. 
Hydrofluosilicic  acid,  estimation  of,  in 
hydrollucric  acid   (Stahl),  A.,  ii, 
621. 
Silicon  oxide  (silica),  an  artificial  form 
of  (Rinne),  a.,  ii,  368. 
solubility  of,  in  spring  water  (Ed- 
wards), A.,  ii,  246. 
Silicates,  optical  properties  of  earthy 
and  compact  (Lacroix),  A.,  ii, 
187. 
a  new  mineral  (Cksaro),  A.,  ii,  481. 
containing      fluorine,    analysis    of 

(REion),  A.,  ii,  531. 
decompOi'ition   of,    by    boric    acid 
(Jannasoh),  a.,  ii,  219;  (Jan- 
NASCH  and  Heidenreich),  A.,  ii, 
576. 
decomposition  of,  by  hydrofluoric 

acid  (Allen),  A.,  ii,  575. 
estimation  of  water  in   (Jannasch 

and  Weingarten),  A.,  ii,  272. 
separation  of  barium  sulphate  from 

(de  KoNiNGHj,  A.,  ii,  275. 
separation  of  quartz  from  (Lunge), 
A.,  ii,  275. 
Silicon,    estimatioii    of,    in    alujninium 

(Moissan),  a.,  ii,  339. 
Silk,    absorption    of    dilute     acids    by 
(Walker  and  Appleyard),  T.,  1334 ; 
P.,  1896,  147. 
Silkwona,  conversion  of  fat  into  glycogen 

in  (Coovreur),  A.,  ii,  317. 
Sillimanite.     See  Fibrolite. 
Silver,  extraction  from  lead  by  electro- 
lysis of  (Tommasi),  a.,  ii,  603. 
silver  chloride  cell,  temperature  coeffi- 
cient of  the  E.M.F.  of  (Loven),  A., 
ii,  635 
specific  heat  of  (Bartoli  and  Stbac- 

ciATi),  A.,  ii,  145. 
melting    point     of     (Holborn    and 

Wien),  a.,  ii,  87. 
diffusion   of,    in   mercury    (RoBBETS- 

Austen),  p.,  1896,  2i9. 
solubility   and    rate   of   diffusion  of, 
in    mercury     (Humphreys),     T., 
247;   P.,  1896,  9. 
rate    of     diifusion    of,  through    tin 

(Robkrts-Austen),  a.,  ii,  592. 
action  of  nitric  acid  on  (Higley  and 
Davis),  A.,  ii,  5G0. 
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Silver,  action  of,  on  silicon  at  high  tem- 
peratures (Moissan),  a.,  ii,  174. 
Silver-alloys  with    cadmium,    zinc,  tin, 
antimony,      melting       points      of 
(G-autier),  a.,  ii,  646. 
with  gold,  solubility  of,  in  potassium 
cyanide  solutions  (Maclauein),  T., 
1276  ;   P.,  1896,  149. 
with    aluminium    (Gtautiee),  A.,   ii, 
602. 
Silver  amidoferrocyanide    (Hofmanx), 
A.,  i,  69. 
amidosulphonate  (Divees  and  Haga), 

T.,  1647;  P.,  1896,  181. 
chloride,  fused,   electrolysis  of  (Lo- 
BENz),  A.,  ii,  23. 
solubility  of,  in  potassium  cyanide 

(Cohen),  A.,  ii,  167. 
solubility  of,  in  sodium  thiosulph- 

ate  (Cohen),  A.,  ii,  167. 
solubility  of,   in    tellurium    tetra- 
chloride (Knight),  A.,  ii  613. 
chlorate,    action   of   nitric   oxide    on 
(Auden  and  Fowler).  A.,  ii,  172. 
chromate,   action  of  nitric  oxide  on 
(Auden     and     Fowlee),    A.,    ii, 
172. 
hydroxide,    electrochemical    prepara- 
tion of  (Lorenz),  a.,  ii,  647. 
sodium     imidosulphonates     (Divees 

and  Haga),  T.,  1626. 
iodate,    action    of    nitric    oxide    on 
(Auden     and     Fowlee),    A.,    ii, 
172. 
mercuric  iodide,  decomposition  of,  by 

heat  (Baue),  A.,  ii,  146. 
metaplumbate    (GtEtjtznee),   A.,    ii, 

248. 
nitrate,     electrical     conductivity     of 
solutions  of,   in   acetone  (Lasz- 
czYNSKi),  A.,  ii,  555. 
electromotive     force     required    to 
electrolyse  (Jahn),  A.,   ii,   230, 
231. 
electrolysis  of  a  solution  of,  in  ace- 
tone (Laszczynski),  a.,  ii,  556. 
velocity  of  the  reaction  of  ethylic 
iodide  on,   in  alcoholic   solution 
(Chiminello),  a.,  ii,  354. 
anagnesium  nitrite  (Spiegel),  A.,  ii, 

360. 
ruthenium  nitrosobromide  and  nitro- 

sochloride  (Brizard),  A.,  ii,  566. 
oxide,  reaction  of  hydrogen  peroxide 
with  (Rieglee),  a.,  ii,  471. 
action  of  nitric  oxide  on  (AuDEN 
and  Fowler),  A.,  ii,  172. 
peroxide  (SuLc),  A.,  ii,  521. 

elcoti'odes  in  galvanic  cells  (To wee), 
A.,  ii,  142. 
•peroxynitrate    (Muldee    and    Hee- 

inga),  a.,  ii,  561. 
VOL.  LXX.  ii. 


Silver    permanganate,   action   of   nitric 
oxide   on   (Auden  and  Fowlee), 
A.,  ii  172. 
sodium  pyrophosphate  (Stange),  A. 

ii,  644. 
thiopyrophosphate     (Feeeand),    A  , 

ii,  473. 
thiophosphite  (Feeeand),  A.,  ii,  418. 
silicide  (Chalmot),  A.,  ii,  362. 
sulphate,  product  of  the  electrolysis 
of  an    ammoniacal    solution    of 
(O-Ross),  A.,  ii,  472. 
action  of  nitric  oxide  on   (Auden 
and  Fowler),  A.,  ii,  172. 
sulphide,  action  of  infra-red  rays  on 
(Rigollot),  a.,  ii,  3. 
electrochemical      preparation       of 

(Lorenz),  A.,  ii,  648. 
electrolytic    experiments  with 

(Gross),  A.,  ii,  521. 
physical  change  produced  by  gently 
heating  (Speing),  A.,  ii,  290. 
double  sulphide  of  gold  and   (Mac- 
lauein),     T.,     1271;     P.,    1896, 
149. 
Silver  allylide  (Keisee),  A.,  i.  458. 
cyanide,  compounds  of,  with  cyanides 
of  the  alkalis    and  alkaline  earths 
(Vaeet),  a.,  i,  633. 
cyanoform     (Schmidtmann),   A.,   i, 
458. 
Silver,    detection    of,    microchemically 
(Teaube),  a.,  ii,  578. 
estimation    of,    by    G-ay-Lussac's 
method  (Hoitsem:a),  A.,  ii,  624. 
estimation  of,   in  copper  and  copper 

matte  (Smith),  A.,  ii,  76. 
separation  of,  from  gold  by  volatilisa- 
tion (Richards),  A.,  ii,  674. 
separation  of,  from  zinc,  nickel,  and 
cobalt,  electrolytically  (SiiiTH  and 
Wallace),  A.,  ii,  220. 
Skin,    causes    of   respiratory  exchange 

through  the  (Reid),  A.,  ii,  42. 
Skleroklase.     See  Sartorite. 
Slag,  basic,  crystalline  constituents   of 
(Caenot),  a.,  ii,  522. 
effect  of,  on  germination  (Clatjdel 

and  Ceochetelle),  A.,  ii,  442. 
estimation   of   citrate    soluble    phos- 
phoric acid  in  (Wagnee),  A.,  ii, 
448;  (Passon),  a.,  ii,  575;  (Dub- 
bees),  A.,  ii.  673. 
estimation  of  phosphorus  in,  by  citrate 
process  (Mach  and  Passon),  A.,  ii, 
389. 
See   also   Agricultural   chemistry 
(Appendix). 
Slag,   tin,  analysis  of  (Bailey),  A ,  ii, 

451. 
Smaltite     from    Sardinia    (Lotisato), 
A ,  ii,  183. 
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Soap,  analysis  of    (Spaeth),  A.,  ii,  400. 
detection  of,  in  lubricants 

(Schweitzer    and  Lungwitz), 
A.,  ii,  400. 
estimation  of  phenol  in   (Feesexius 
and  Makin),  A.,  ii,  580. 
Soaps,  behaviour  of,  as  crystalloids  and 
colloids    (Keaeft    and  WiGLOw), 
A.,  i,  80. 
behaviour  of,   with   water    (Keapft 
and  WiGLOw),  A.,  i,  80. 
Sobreritritol,    oxidation    of,    and    its 

liydrate  (Gtixzbeeg),  A.,  i,  446. 
Sobrerol,  constitution  of  (Tilden),  T., 
1014. 
oxidation  of,  and  its  diacetate  (Glis'z- 

beeg),  a.,  i,  446. 
from  tribydroxymenthane  (Giyz- 
beeg),  a.,  i,  447. 
Sobrerone.     See  Pinol. 
Soda-berzeliite  from  Langban,  Sweden 

(Sjogeex),  a.,  ii,  113 
Sodaiite  from  Canada,  Urals,  and  Africa 
(LuQrER  and  Yolckening),  A.,  ii, 
37. 
from  Naples  (Feaxco),  A.,  ii,  313. 
from    North    Scotland   (Teall    and 

Horne),  a.,  ii,  117. 
formula  of   (Rammelsbeeg),  A.,  ii, 
190. 
Soda-richterite  from  Langban,  Sweden 

(Sjogeen),  a.,  ii,  114. 
Sodioacetoacetic  acid.     See  Acetoacetic 

acid,  sodio-. 
Sodioacetylacetone.    See  Acetylacetone, 

sodio-. 
Sodiccyanoform.  See  Cyanoform, sodio-. 
Sodiodesmotroposantonous    acid.       See 

Desmotroposantonous  acid. 
Sodiodimethylpropanetricarboxylicacid. 
See    Diraethylpropanetricarboxylic 
acid,  sodio-. 
Sodioethylmalonie    acid.       See    Ethyl- 

malonic  acid,  sodio-. 
Sodiomaionic  acid.     See  Malonic  acid, 

sodio-. 
Sodiomethylmalonic  acid.     See  Methyl- 
malonic acid,  sodio-. 
Sodio/^opropylmalonic    acid.     See    iso- 

Propylmalonic  acid,  sodio-. 
So.iiot50propylpropanetricarboxylic 
acid.     See   iyo-Propylpropanetricarb- 
oxylic  acid,  sodio-. 
Sodiosantonous  acid.      See  Z-Santonous 

acid. 
Sodium,    fluorescence   spectrum  of  the 
vapour  of  (Wiedemann  and 
Schmidt),  A.,  ii,  346. 
ppark    spectra   of   the    salts  of    (de 

GtEAMont),  a.,  ii,  585. 
presence  of,  in  aluminium  (Moissan), 
A.,  ii,  301. 


Sodium  : — 

Sodamide,  synthesis  with  derivatives 
of  (Blachee),  a.,  i,  33.^ 
Sodium  salts,  action  of,  on  coagulation  of 
milk  and  blood  (Ringee),  A.,ii,  49. 
amidosulphonate,  preparation  of,  from 
sodium     nitrite      (Divees    and 
Haga),  T.,  1646. 
electrolytic   conductivity  of  (Saku- 
eai),  T.,  1657;  P.,  1896,  181. 
selenoarsenate  (Szaevasy),  A.,ii,98. 
nionoselenoarsenate    (Szaeyasy), 
A.,   ii,    98;     (Weikland     and 
RuMPP),  A.,  ii,  473. 
oxyselenoarsenate    (CleVee  and 

Muthmank),  a.,  ii,  19. 
thioselenoarsenate    (Clever  and 
Muthmann),  a.,  ii,  19. 
^    thioarsenate  (McCay),  A.,  ii,  359. 
monothioarsenate     (Weinland    and 

Eumpf),  a.,  ii,  473. 
dithioarsenate    (Weikland   and 

RuMPP),  A.,  ii,  473. 
selenoarsenite   (Clevee   and   Muth- 

mann),  a.,  ii,  19. 
thioantimonate,  preparation  of 

(Pritniee),  a.,  ii,  565. 
bromide,  thermochemical  data  of  the 
compound  of  mercuric  cyanide  witli 
(Vaeet),  a.,  ii,  88. 
carbonate,    formation  of,    in    nature 
(Tanatae),  a.,  ii,  419. 
freezing  points  of  dilute   solutions 
of  (Loomis),  a.,  ii,  352. 
magnesiun?    carbonate     (Schtjlten), 
A.,  ii,  610. 
chlorocafbonate  (Schitltex),  A.,  ii, 
610. 
chloride,   heat    of   solution   of   (yon 
Stackelberg),  a.,  ii,  589. 
freezing    points  of   aqueous    solu- 
tions of  (Ponsot),  a.,  ii,  412. 
freezing  points  of  dilute  solutions 

of  (Abegg),  a.,  ii,  588. 
influence  of  pressure  on  the  solu- 
bility in  water  of  (von  Stackel- 
beeg),  a.,  ii,  638. 
See   also   Agricultural   chemistry 
(Appendix), 
hydrosulphide,  estimation  of,  in  pre- 
sence of  the  sulphide  (Dobeiner 
and  ScHRANz),  A.,  ii,  672. 
hydroxide,    heat    of   combination   of, 
with  water  in  the  liquid  and  solid 
states  (Pickering),  A.,  ii,  148. 
vapour    pressures    of,    in    ethylic 
alcohol  solution  and  the  products 
obtained  by  evaporation   (Les- 
COETJe),  A.^  i,  114. 
estimation  of,  in   presence  of   the 
sulphide  (Dobrinee  and 
ScHEANz),  A.,  ii,  673. 
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Sodium  imiclosulphonates  (Divers  and 
Haga),  T.,  1621;  p.,  1896,  179. 
barium  imiclosulphonates  (DiVEES 

and  Haga),  T.,  1622. 
calcium  imidosulphonate  (Divers 
and  Haga),  T.,  1626  ;  P.,  1896, 
179. 
mercury  iniidosulphonates  (Divers 
and  Haga),  T.,  1629  ;  P.,  1896, 
179. 
silver  imidosulphonate   (Divers  and 

Haga),  T.,  1628- 
strontium  imidosulphonate    (Divers 
and  Haga),   T.,   1625;   P.,   1896, 
179. 
iodide,  thermochemical   data   of  the 
action  of  mercuric  cyanide  on 
(Varet),  a.,  ii,  148. 
molybdate,    electrolysis  of   (Staven- 

hagen  and  Engels),  A.,  ii,  28. 
iodomolybdate    (Chretien),    A.,   ii, 

651. 
nitrate,  thermal   expansion   of    solu- 
tions  of   (de   Lannoy),    a.,    ii, 
233. 
freezing  points  of  dilute  solutions 

of  (LooMis),  A.,  ii,  352. 
effect  of,  on  germination  (Claudel 

and  Crochetelle),  A.,  ii,  442. 
See   also   Agricultural   chemistry 
(Appendix), 
peroxide,  formation  of,  in  the  electro- 
lysis  of   solutions  of  sodium  hydr- 
oxide (RicHARz  and  Lonnes),  A., 
ii,  586. 
monohydrogen    phosphate,    dissocia- 
tion pressure  of  hydrated  (Muller- 
Erzbach),  a.,  ii,  295. 
hydrogen  phosphate,  hydrated,  tran- 

sition  point  of  (Baub),  A.,  ii,  146. 
silver   pyrophosphate   (Stange),   A., 

ii,  644. 
triphosphate  (Stange),  A.,  ii,  643. 
copper  triphosphates    (Stange),   A., 

ii,  643. 
ferrous  triphosphate  (Stange),  A.,  ii, 

643. 
lead       triphosphate-pyrophosphate 

(Stange),  A.,  ii,  644. 
manganese    triphosphate    (Stange), 

A.,  ii,  643. 
magnesium    triphosphate    (Stange), 

A.,  ii,  643. 
triphosphide  and  its  ammonia   com- 
pound (Hugot),  a.,  ii,  20. 
persulphate,    molecular    formula    of 

(Lowenherz),  a.,  ii,  149. 
selenide  (Clever  and  Muthmann), 

A.,  ii,  19. 
sulphate,    freezing   points   of    dilute 
solutions    of    (Loomis),   A.,  ii, 
352. 


Sodium  sulphate,  hydrated,  depression 
of  the  melting  point  of  (Lowen- 
herz), A.,  ii,  149. 
viscosity  of  aqueous  solutions  of 
(D'Arcy),  T.,  999;  P.,  1896, 
104. 
condition  of,  in  solution  (D'Abcy), 

T.,  993 ;  P.,  1896,  104. 
double  salt  of  amidosulphonic  acid 
and  (Divers   and    Haga),    T., 
1646. 
sulphide,  estimation  of,  in  presence  of 
the    hydrosulphide     (Dobriner 
and  ScHRANz),  A.,  ii,  672. 
estimation  of,  in  presence   of  the 
hydroxide        (Dobriner       and 
ScHRANz),  A.,  ii,  673. 
sulphides,  oxidation  of,  by  electrolysis 

(Durkee),  a.,  ii,  559. 
thiosulphate,  solubility  of,  in  alcohol 

(Parmentier),  a.,  ii,  359. 
metatungstate,  physical  proj)erties  of 

(Soboleff),  a.,  ii,  478. 
ammonium      paratungstates      (Hal- 

lopean),  a,,  ii,  652. 
phosphododecatungstate,         physical 
properties  of   (Soboleff),  A.,  ii, 
477. 
Sodium  aminoferrocyanide  (Hofmann)^ 
A.,  i,  518. 
and  the  products  of  the  action  of 
nitrogen  oxides  on  (Hofmann), 
A.,  i,69. 
antimoniomucate    (Henderson    and 

Barr),  T.,  1453  ;  P.,  1896,  168. 
arsenite  ferrocyanide  (Hofmann),  A., 

i,  518. 
chromothiocyanate,  absorption   spec- 
trum   of    (Magnanini),    a.,    ii, 
345. 
ethoxide,    vapour    pressures    of,    in 
ethylic   alcohol    solution,  and    the 
products  obtained   by   evaporation 
(Lescceur),  a.,  i,  113,  114. 
Trisodium  ferrocyanide  (Hofmann), 
A.,  i,  517. 
action  of  ammonia  on  (Hofmann), 

A.,  i,  518,  519. 
action  of   nitric  oxide    or  sodium 
nitrite    on    (Hofmann),    A.,   i, 
518. 
Sodium    molybditartrate   (Henderson 
and  Baer),  T.,   1455  j   P.,   1806, 
169. 
nitroferrocyanide  (nitroprusside),  ac- 
tion of  sodium  amalgam,  of  gas- 
eous ammonia,  and  of  the  ethyl- 
amines  on  (Hofmann),  A.,  i,  69, 
70. 
action      of      hydroxylamine     and 
sodium     hydroxide     on     (Hof- 
mann), A.,  I,  519. 
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Sodium     nifci'oferro  cyanide     (nitroprus- 
side),  action  of  phenylhydrazine 
on  (Hofmann),  a.,  i,  517. 
action    of    potassium    cyanide    on 

(Hofmann),  a,,  i,  519. 
action  of  sodium  arsenite  on  (Hof- 

mann),  a.,  i,  518. 
action  of  sodium  hydrogen  sulphite 
on  (Hofmann),  *A.,  i,  197. 
nitrosoferrocyanide  probably  contains 
an   oximido-group    (Hofma>'n), 
A,,  i,  269. 
action    of     sodium    hydroxide    on 
(Hofmann),  a.,  i,  269. 
oleate,   boiling    points    of    alcoholic 
solutions      of       (Keafft      and 
Strutz),  a.,  ii,  467. 
running   together   and   healing   of 
crystals   of   (Lehmann),   A.,  ii, 
160. 
thiocyanate,    electrical     conductivity 
of      solutions      of,     in     acetone 
(Laszczynski),  a.,  ii,  555. 
electrolysis  of  a  solution  of,  in  ace- 
tone (Laszczynski),  a.,  ii,  556. 
tungstitartrate      (Hendersox       and 
Bake),  T.,  1456  ;  P.,  1896,  ]69. 
Sodium,    estimation   of,   in   aluminium 
(Moissan),  a.,  ii,  339. 
estimation  of,  in  fire-clays,  manures, 
&c.  (Cameron),  A.,  ii,  392. 
Soja  bean.     See  Agricultural  chemistry 

(Appendix). 
Soil:*.      See    Agricultural   chemistry 

(Appendix). 
Solid    solutions.     See   Solutions,    solid, 

and  Heat,  freezing  point. 
Solubility,   mathematical    treatment   of 
(van  Laar),  a.,  ii,  154. 
at    temperatures    near    the    freezing 
point  of  the  solvent  (Arctowskt), 
A.,  ii,  353. 
influence      of      pressure     on      (vox 

Stackelberg),  a.,  ii,  637. 
of  substances  underpressure,  apparatus 
for  determining  the  (Walter),  A., 
ii,  297. 
of  solids  in  gases  (Arctowski),  A., 

ii,  635. 
■of     optically    active     substances     in 
active  solvents  (Tolloczko),  A.,  ii, 
636. 
of  optical  isomerides  (Waldex),  A,, 

ii,  553. 
of    metals    and    alloys     in    mercury 
(Humphreys),  T.,  1679 ;  P.,  1896, 
220. 
of  mixed  crystals    (Stortenbeker), 

A.,  ii,  13. 
of    ammonia  in    water    at    different 
temperatures    (Koxovtaloff),  A., 
ii.  351. 


Solubility    of    carbonic    anhydride    in 
aniline  (Konov^^aloff),  A.,  ii,  351. 
of  ether   in    water,    diminution   pro- 
duced  by   dissolving    foreign    sub- 
stances in  the  ether  of  the  (Tol- 
LoczKo),  A.,  ii,  636. 
of    nitrous    oxide    in    water    and   in 
solutions  of  salts  (GtORDOn),  A.,  ii, 
154. 
of  silver  and    of  copper  in    mercurv 
(Humphreys),  T.,  247;  P.,  1896,  9. 
Solution,  dynamical   condition  of  mole- 
cules in  (Fitzgerald),  T.,  902. 
Solution   theory  of    dyeinor    (Walkku 
and  Appleyard),  T.',  1348;  P.,  1896, 
147. 
Solutions,   mathematical   treatment    of 
the  j)roperfeies  of  (van  Laar),  A., 
*       ii,  154. 
potential   difference    between    dilute 
•    (Tower),  A.,  ii,  586. 
theory  of  the  conductivity  of  dilute 

(Beketoff),  a.,  ii,  348. 
influence  of  pressure  on  the  electrical 
conductivity  of  (Tammann),  A.,  ii, 
6. 
specific  heat  of  (Tammann),  A.,   ii, 

289. 
determination  of  the  freezing  point  of 
(Wildermann),  A.,ii,  589;   (Pox- 
sot),  a.,  ii,  636. 
density  of  very  dilute  (Kohlrausch), 

A.,  ii,  89. 

adiabatic  changes  in  the  volumes  of 

(Eogoyski  and  Tammann),  A.,  ii, 

514. 

changes  of  volume  during  the  fornia- 

tion  of  dilute  (Jones), P.,  1895, 179. 

connection  between  pressure  and  the 

volume  of  (Tammann),  A.,  ii,  13. 
colloidal  theory  of  (ItEAFFT),  A.,  ii, 

468. 
separation  of    pure   ice   from  dilute 

(Zoppellari),  a.,  ii,  514. 
condition     of     sodium     sulphate    in 
aqueous    (D'Arcy),   T.,    993;    P., 
1896,  104. 
of  organic  substances,  magnetic  rota- 
tory power  of  (Perkin),  T.,  1052  ; 
P.,  1896,  122. 
of  salts,  connection  between  concen- 
tration     and      conductivity     of 
(van't      Hoff),     a.,     ii,    145 ; 
(Storch),  a.,  ii,  288;    (Kohl- 
rausch), A.,  ii,  295. 
thermal  expansion  of  (de  Lannoy'), 

A.,  ii,  233. 
influence   of,  on  water  of  crystal- 
lisation (Brauns),  a.,  ii.  111. 
influence  of  acids  on  the  proteolytic 
digestion    of    (Dastre),   A.,   ii, 
118. 
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Solutions,  solid,  formation  of,  in  freez- 
ing  point  determinations  (Gar- 
ELLi),  A.,  ii,   292. 
formed   by   non-isomorplious    sub- 
stances (Gaeelli),  a.,  ii,  469. 
influence    of    the    constitution    of 
organic   substances   on   the   for- 
mation   of    (Gaeflli),    a.,   ii, 
157. 
See  also  Heat,  freezing  point. 
Sophora      angustifolia,     matrine,     the 
alkaloid  of  (Plugge),  A.,  i,  68. 
ftpeciosa,   occurrence   of    cjtisine   in, 
and  other  plants  of   same  natural 
order  (Plugge),  A.,  ii,  61. 
Sorbic    acid,   discovery   of    (Hofmann 

Lectuee),  T.,  698. 
Sorbinose,    action    of    oxalic    acid    on 

(Kiermayee),  a.,  i,  145. 
Sorbitol,    triacetone    derivative    of 

(Speiee),  a.,  i,  77. 
Sorbose,  formation  of,  by  microbes  (Ber- 

teaxd),  a.,  ii,  494. 
Sorboseamine     (de    Beuyn    and    VAN 

Leent),  a.,  i,  586. 
Sorbits,  non-existence  of  sorbose  in  juice 
of  various  varieties  of   (Beeteand), 
A.,  ii,  494. 
Sow-beans,  alcoholic  extract  from  (Ritt- 

uausen),  a.,  i,  416. 
Sparteine,  constitution  of  (IIeezig  and 

Meyee),  a.,  i,  68. 
Specific  gravity.     See  Density,  relative. 
Specific  inductive  capacity.     See  Elec- 
tricity, dielectric  constant. 
Spectrum.     See  Light. 
Spergula    arvensis,    potash    and    plios- 
phoric  acid  required  by  (Smets  and 
Scheeiber),  a.,  ii,  384. 
Spermatozoa,  separation  of  thymin  from 

(Kossel),  a.,  ii,  537. 
Sperrylite  from  Ontario  (Walker),  A., 

ii,  366. 
Spessartite    from    Bodenmais,    Bavaria 

(VVeinschenk),  a.,  ii,  310. 
Sphene   from   the   Tyrol  (Soltmann), 

A.,  ii,  374. 
Spherulites  and  matrix  of  rocks  (Hynd- 

MAN  and  Bonney),  A.,  ii,  614. 
Sphingosine  (Thudichum),  A.,  i,  400. 
Spirit,  rectified,  estimation  of  fusel  oil 

in  (Glasenapp),  A.,  ii,  277. 
Spirits,    estimation     of     alcohols    and 
volatile  acids  in  (Duclaux),  A  ,  ii, 
504. 
estimation  of  fusel  oil  in  (Stutzer 

and  Maul),  A.,  ii,  504. 
of    wine,  estimation   of   aldehyde  in 
(Medicus),  a.,  ii,  505. 
Spiraea    ulmaria     S.    Jilipendula     and 
S.  sallcifolia,  existence    of   gaulthc- 
rase  in  (Bourquelot),  A.,  ii,  540. 


Spirogyrce,  detection  of  a  proteid  sub- 
stance in  cells  of  (Loew),  A.,  ii, 
58. 

Spodiosite  from  Nordmark,  Sweden 
(Xoedexskiold),  a.,  ii,  255. 

Squash,  edestin,  the  proteid  in  (Os- 
borne and  Campbell),  A.,  i,  716. 

Staehydrine  and  its  constitution  and 
derivatives  (Jahns),  A.,  i,  712. 

Stachys  tuherifera,  staehydrine  from 
(elAiiNs),  A.,  i,  712. 

annic.      i  g^    under  Tin. 
btanucus.  J 

Starch,    formation    of,   from   sugar    in 
plants  (Grijss),  A  ,  ii,  59. 
potato-,  hydrolysis  of  (BiJLOw),  A.,  i, 

273. 
action  of  dia^itase  on  (Ulrich),  A.,  i, 

335  ;  (Mittelmeter),  a.,  i,  336. 
action  of   diastase  on,  in   chloroform 

solution  (BiJLOw),  A.,  i,  274, 
action  of  glycerol  on  (ZuLKOWSKiand 

Franz),  A.,  i,  120. 
action  of  glyoxylic  acid  on  (Boettin- 

ger),  a.,  i,  5. 
influence  of,  on  metabolism   (Wicke 

and  Weiske),  A.,  ii,  535. 
reducing   power    of,    on   ammoniacal 
silver    nitrate    (Henderson),    T., 
151;  P.,  1896,9. 
Starch.     See  also  Agricultural  chemis- 
try (Appendix). 
Starches.     See  also: — 

Garlic,  in ulin  of  ;  Glycogen;  Inulin; 
Jecorin ;  Starch. 
Stearamide  (Dixon),  T.,  1602. 
Stearic  acid  from  rapic  acid  (Zellneb), 
A.,  i,  593. 
from   tariric  or  stearolic  acids  (Ar- 

naud),  a.,  i,  522. 
action  of  light  on  (Richaedson  and 

Fortey).  T.,  1349. 
action  of  sulphur  on  (Altschul),  A., 

i,  126. 
behaviour    of    alkali    salts   of,   with 
water  (Krafft  and  Wiglow),  A., 
i,  80. 
Stearic   chloride,   action   of  lead    thio- 

cjauate  on  (Dixon),  T.,  1599. 
Stearolic  acid  (B  eh  rend),  A.,  i,  410. 
action  of  phosphorus  and  hydriodie 
aiid  on  (Arnaud),  A.,  i,  522. 
Stearoptene,     CijH^eO,     from     Ledum 

paliisire  (Hjelt),  A.,  i,  248. 
Stearoxylic  acid,  constitution  of  (Spieck- 

ermann),  a.,  i,  410. 
Stearvlbeuzidide    (Dixon),    T.,    1602, 

1603 
rtZi-Stearyl-a-naphthylthiocarbamide, 
and  the  action    of   silver  nitrate  on 
(Dixon),  T.,  1601 ;  P.,  1896,  223. 
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Sfcearyl-a-naphthylurea      (Dixoif),    T., 

1601 ;  p.,  1896,  223. 
w-?tearjl-r-plieiiylbenzyltliiourea,     and 
action  of  silver  nitrate  on  (Dixon), 
T.,  1602  ;  P.,  1896,  223. 
«-Stearyl-i-plienylbenzylurea  (Dixon)  , 

T.,  1602  ;  P.,  1896,  223. 
Slearyltbiocarbimide  (Dixon),  T.,  1599. 
action     of     ammonia,     benzylamine, 
benzylaniline,        o-napbthylamine, 
pbenylliydrazine,  piperidine,  o-tolu- 
idine,  and  m-xylidine  on  (Dixon), 
T.,  1601,  1602. 
ff  ^v-Stearyl-o-tolylthiocarbamide,  and  the 
action  of  silver  nitrate  on  (Dixon), 
T.,  1600;  P.,  1896,  223. 
Stearyl-o-tolylurea  (Dixon),  T.,  1600  ; 

P.,  1896,  223. 
a5-Stearyl-?«-xylyltbiocarbamide,      and 
tbe    action  of   silver  nitrate  on 
(Dixon),  T.,  1600 ;  P.,  1896,  223. 
«!'-Stearyl-w-xvlvlurea     (Dixon),     T., 

1601 ;  P.,  1896,  223. 
Steel.     See  Iron. 
Stephanite  from  Broken  Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Sierculia  planlanifolia,  occurrence  of 
araban  in  the  mucilage  of  (Yoshi- 
muka),  a.,  ii.  60. 
Stereocaulic  acid,  occurrence  "of  (Zopf), 

A.,  i,  104. 
Siereocaulon,   occurrence   of    atranoric 
acid  in  difFei-ent  species  of  (Zopf), 
A.,  i,  103. 
Stembergite  from  Broken  I]  ill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Sfcibethyl.     See  Triethvlstibine. 
Stibnite,     capillary     (Laspeyees     and 
Kaisee),  a.,  ii,  600. 
from   Queensland   (Liveesidge),  A., 
ii,  657. 
Stilbene    {dipTienylethylene) ,    magnetic 
rotatory  power,  &c.,  of  (Peekin), 
T.,  1150,  1225,  1246. 
a  and  i8-dibromide  (Wislicenus  and 

Seelee),  a.,  i,  98. 
dibromide,  action  of  sodium  benzene- 
sulphinate     on    (Otto),    A.,    i, 
242. 
Stilbenedisulphonic   acid,   nitroso-,    re- 
duction of,  with  ferrous  sulphate,  and 
oxidation  of,  with  chromic  acid  (Fis- 
CHEE  and  Hepp),  A.,  i,  51. 
Slilbite   from   the   Caucasus   (Zemjat- 
schensky),  a.,  ii,  369. 
from    Thuringia    (Feomme),    A.,    ii, 
370. 
Stinkstone.     See  Anthraconite. 
Stirrer,  autopneumatic  (Beeaeley),  A., 

ii,  671. 
Stomach,  digestion  in  (SjSqttist),  A., 
ii,  481. 


Stomach,    causes    of   the   formation   of 
acid  in  (Koeppe),  A,,  ii,  376. 
gases   of    human    (Wissel),    A.,    ii, 
196. 
Straw,  carbohydrates  of  barley-  (Ceoss, 
Beyan,  and  Smith),  T.,  1604;    P., 
1896,  174. 
Straws,  existence  of  xylose-formal  in  the 
cellulose   of  cereal-  (Ceoss,   Bevan, 
and    Smith),    T.,    815;    P.,    1896, 
96. 
Stromeyerite  from  Broken  Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Strontianite  from  Ontario  (Hopemann), 

A.,  ii,  259. 
Strontium  in  rocks  (Hillebeand),  A., 
ii,  191. 
compounds,   purification  of   (Soeen- 

sen),  a.,  ii,  360. 
salts,  influence  of,  on  blood  coagula- 
tion (Hoene),  a.,  ii,  437. 
bromide,  thermochemical  data  of  the 
compound  of  mercuric  cyanide  and 
(Vaeet),  A.,  ii,  88. 
oxybromide,  thermochemical  data  of 

(Tassilly),  a.,  ii,  465. 
imidosulpbonates      (Divees      and 
Hag  A),  T.,  1622  ;  P.,  1896,  179. 
iodide,      hydrated,      thermochemical 
data     of     (Tassilly),     A.,     ii, 
350. 
thermochemical  data  of  the  action 
of  mercuric  cyanide  on  (Vaeet), 
A.,  ii,  148. 
niobate  (Laesson),  A.,  ii,  564. 
nitrate,    thermal    expansion   of  solu- 
tions of  (de  Lannoy),  a.,  ii,  233. 
oxide    {strontia),   crystallised    (Bei;- 
gelmann),  a.,  ii,  167. 
Strontium,  estimation  of,  volumetrically, 
by  alkalis  (Ruoss),  A.,  ii,  500. 
separation   of    calcium   and    barium 
from  (Dupasquiee),  A.,  ii,  450. 
Sirophanthus,  a  glucoside  from  species 
of  (Feasee   and    Tillie),   A.,   i, 
386. 
hispidus  seed  oil,  analysis  of  (Mjoen), 
A.,  ii,  506. 
Strychnine,  effect  of,  on  the  germination 
seeds  (Mosso),  A.,  ii,  326. 
effect     of,    on     plant     development 

(Otto),  A.,  ii,  211. 
sulphur     compound     of    (Hofmann 
Lectuee),  T.,  719. 
Strychnine,     detection     of     (Mankie- 
wicz).  A.,    ii,  344;  (Foemanek), 
A.,  ii,  401. 
detection  of,  in  corpses  (Spaeth),  A., 

ii,  508. 
estimation    of    nitrogen    in,    by    the 
absolute    method    (Dunstan    and 
Caee),  P.,  1896,  48. 
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Sturgeon,  protamines  from  the  sperm  of    | 

(Kossel),  a.,  i,  582. 
fSturine  (Kossel),  A.,  i,  582, 
►Stjrene  (cinnamene),  magnetic  rotatory 
power,  &c.,  of  (Peekin),  T..  1143, 
1149,  1224,  1246. 
uitrosite,  ammonia  derivative  of  (SoM- 

mer),  a.,  i,  295. 
nitrosite  and  its  hydrochloride  (SoM- 
mer),  a.,  i,  295. 
3-Styrene    nitrosite  and   its  silver  salt 

(Sommee),  a.,  i,  295. 
Styryl  methyl  ketone  {henzylideneacet- 
one),  magnetic  rotatory  power,  &c., 
of     (Peee:in),     T.,     1145,     1229, 
1247. 
reduction  of  (Haeeies  and  Eschen- 
bach),  a.,  i,  306. 
Suberic  acid,  azoimide  of  (CuETirs  and 
Clemm),  a.,  i,  464. 
hvdrazide  of  (Cuetius  and  Clemm), 
"  A.,  i,  464. 
Sublimation  in  the  cathode-light  vacuum 
(Keapft  and  Weilandt),  A.,  ii, 
635. 
velocity  of  iodine  (Aectowski),  A., 
ii,  636. 
of  mercury  haloid  salts  (Aectow- 
ski), A.,  ii,  635. 
Substance,   C4H5N3O3,  from   hydroxyl- 
amine  and  glyoxal  (Miolati),  A., 
i,  276. 
C4ll8lS'2SBr2,  from  the  action  of  bro- 
mine on  allylthiourea  (Dixox), 
T.,  19;  p.,  1895,  215. 
action  of  caustic  alkali  on  (Dixon), 
T.,  19. 
C4H8'NioSIo,   from  allyltliiourea    and 
iod"ine  (Dixon),  T.,  25;  P.,  1895, 
216. 
action  of  caustic  potash  on  (Dixon), 

T.,  26  ;   P.,  1895,  216. 
action  of  silver  chloride  on  (Dixon), 
T.  25. 
C4H8N2Scil,    from    C4H3N2Sr2  and 

silver  chloride  (Dixon),  T.,  25. 
CgHfiOs,  from  action  of  oxalic  acid  on 

levulose  (Dull),  A.,  i,  121. 
OgHgNj^O;},   from    acetoneoxime    and 
hydroxylamine  hydrochloride  (Jo- 
vitschitsch),  a.,  i,  79. 
CeHgNaOs,  from  sulphuric  acid  and 
4  :  5-oximidomethylisoxazolone 
(JoviTSCHiTscn),  A.,  1,  81. 
C7H8N2,  from  formaldehyde  and  ex- 
cess of  pbenjllivdi'azine 
(Walkee),  T.,  1282. 
action    of    sodium    ethoxide    and 
sodium    on     (Walkee),     T., 
1283. 
action  of  excess  of  formaldehyde  on 
(Walker),  T.,  1284. 


Substance,  CyHisNoO,  from  the  hydro- 
bromide  of  etliylic  hexahydroanthr- 
anilate    amide    (Einhoen    and 
Bull),  A.,  i,  472. 

CgHioOg,  from  dihydroxymaleic  acid 
and  hydrogen  bromide  in  presence 
of  acetic  acid  (Fenton),  T.,  559. 

031114X202,  from  the  action  of  heat  on 
hydrazidodiwobutyric  acid  (Thiele 
and  Heusee),  A.,  i,  341. 

CsHieO,  derived  from  ivobutaldehyde 
(Feanke),  a.,  i,  404. 

C8H16O4,  from  the  action  of  alcohol 
and  zinc  dust  on  dibromodipropyl- 
iwpropylic  alcohol  (Obeeeeit),  A., 
i,  666. 

CgHioOcC.HoOa  +  II.O,  from  gly- 
oxyUc  acid  and  glucose  (Boet- 
tingee),  a.,  i,  6. 

C8Hig]S'g04,  from  the  action  of  hydra- 
zine hydrate  on  ethylic  sxiccin- 
amidoacetatc  (Radenhaxjsen),  A., 
i,  138.      . 

CgH6lS'20,   from    hippurylazoimide 
(CuETius),  A.^  i,  38. 

C]oHio02  or  C10H12O2,  from  oil  of 
aniseed  (Bouch aedat  and  Taedy), 
A.,  i,  380. 

CioHisNOg,  from  //-an^-Tr-camphanic 
acid  (KipriNo),  T.,  961. 

C10H14O4,  from  the  action  of  sulphuric 
acid  on  ethylic  a-acetyl-oi-isobutyl- 
succinate  (Auwees  andScHiFFEE), 
A.,  i,  645. 

CioHigOsBro,  from  oxymenthylic  acid 
and    bromine    (Beckmann    and 
Mehelandee),  a.,  i,  312. 

CioHi-BrsO,  from  Z-menthone  and 
bromine  (Beckmann  and  Mehe- 
landee), A.,  i,  312. 

C10H18O2,  derived  indirectly  from  iso- 
butaldehyde  (Kohn),  A.,  i,  10. 

C6lIi20o,2CoIl302,  from  levulose  and 
glyoxylic  acid  (Boettingee),  A.,  i, 
6. 

C10H20O2,  from  the  ethereal  oil  of 
Fiper  Loioong  (Peinemann),  A.,  i, 
495. 

C10H20O2,  from  the  action  of  potash 
on  wovaleraldehvde  (Kohn),  A.,  i, 
461. 

C13II16O4CU,  obtained  from  the  a-cop- 
per   derivative  of  ethylic  hydroxy- 
mctliylenephenylacetate    (WiSLi- 
cenus),  a.,  i,  554. 

C14H16O4,  from  diacetylacetone, 
oxime,  conversion  of,  into  dihydr- 
oxyacetyldimethyInaphtlialene,and 
behaviour  of,  towards  ammonia 
(Collie  and  Wilsmore),  T.,  300  j 
P.,  1896,  47. 
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Substance,  Ci4Hi6l^4,  from  methene- 
liydrazone  and  ethylic  acetate 
(Walker),  T.,  1286,  1287. 

Cj4Hi9Br]S'205,  from  the  oxidation 
product  of  camphoric  acid,  and 
its  calcium  salt  (Balbiano),  A.,  i, 
493. 

Ci5H]q04,  from  the  root  of  Rumex 
nepalensis  (Hesse),  A.,  i,  315. 

Ci.5Hi6^4'  preparation  of  two  iso- 
meric forms  of,  from  formaldehyde 
and  phenylhvdrazine  (Walkee), 
T.,  1280,  1281. 

CijHigN^,  from  phenjlhydrazine  and 
methylene  dimethylic  ether  (GtOLD- 
SCHMIDT),  A.,  i,  543. 

C16H12O4,  from  the  root  of  Rumex 
nepalensis  (Hesse),  A.,  i,  315. 

C16H18N4,     from    ethyl-o-phenylenc- 
diamine,  and  its  hydx'ochloride  and 
carbonate   (Kehbmann    and 
Hertz),  A.,  i,  509. 

C16H18N4O,     from      phenylhydraziiie 
and   methjlene    dimethylic    ether, 
and    its    hydrochlnride    (Gold- 
schmidt),  a.,  i,  543. 

C,6HisN40,  from  CyHg^o  and  form- 
aldehyde (Walker),  T.,  1284. 

Cj6Ho6M204,from  etliylic  acetoacetate 
and  piperazine  (Rosdalsky),  A.,  i, 
257. 

CifiH3202,  derived  from  isobutalde- 
hyde  (Feanke),  A.,  i,  404. 

C17H20NS,  from  the  action  of  diazoben- 
zene  chloride  on  hexamethylene- 
tetramine  (Duden  and  Scharff), 
A.,  i,  123. 

C18H12O3,  from  o-hydrindone  and 
bromine  (R-evis  and  Kipping),  P., 
1895,  214. 

CifiHigBrOs,  from  monobromohydrin- 
done  (Revis  and  Kipping),  P., 
1895,  214. 

C18H16O4,  from  the  root  ot  Rumex 
nepalensis  (Hesse),  A.,  i,  315. 

C]8Hi7N2Br2l02,  from  the  action  of 
alkalis  on  4  : 1-bromhydroxyquinol- 
ine  methiodide  (Claus  and  Mohl), 
A.,  i,  G97. 

C18H19NO4,  formed  by  the  oxidation 
of    bebirine    (Scholtz),    A.,    i, 
710. 

C;8H3oO,  from  Convolvulus  orizaheus 
(Kromee),  a.,  i,  385, 

C19H12N2O3,    from     o-chlorobenzene- 
azosalicylic   acid    (Hewitt   and 
Stevenson),  T.,  1261;    P.,  1896, 
149. 

C19H16O4,    from     benzoyldiacetylme- 
thane    and    benzoic     chloride 
(Claisen  and  Falk),  A.,  i,  560. 

C20H18N2S2O4,  obtained  by  the  action 


of  ethylenic  bromide  on  diphenyl- 

sulphone-m-phenylenediamine 

(Hinsberg  and  Strupler),  A.,  i^ 

48. 
Substance,  C20H00N2O3,  from  the  conden- 
sation of  ethylic  pyruvate  with  ani- 
line (Simon),  A.,  i,  86. 
C00H30O2,    from   aTT-dibromocamphor 

(Revis   and  Kipping),  P.,  1896,, 

77. 
C21H, 604^4,    from   o-nitrobenzalde- 

hyde   and   o-aminobenzylamine 

(Busch),  a.,  i,  508. 
C22H24N2O3,    from    ethylic    pyruvate 

and  j9-toIuidine  (Simon),  A,,  i,  86. 
C23H24]N"40,  from  acetophenonehydr- 

azone    and    formaldehyde 

(Walker),  T.,  1286. 
»   C23H2g]S'203,  from  the  condensation  of 

aniline    with     isoamylic    pyruvate 

(Simon),  A.,  i,  86. 
C24H15N3O5  +  iH-.O,    from    cyano- 

benzyline    and  nitrous  acid  (Her- 

feldt),  a.,  i,  393. 
C2tHi9N5,   from  p-phenylenediamine 

and    aposafranine    (Fischer    and 

Hepp),  a.,  i,  324. 
C24H20N2O,  from  bisnitrosodimethyl- 

naphthalene    (Cannizzaro    and 

Andreocci),  a.,  i,  489. 
C04H20N2O3,  from  the  condensation  of 

allylic    pyruvate    with    aniline 

(Simon),  A.,  i,  86. 
C2oH,7N302,  from  o-chlorobenzeneazo- 

salicylic   acid   (Hewitt   and  Ste- 
venson), T.,1260;  P.,  1896,  149. 
C25H22N2O3,  from  the  condensation  of 

aniline    with     benzylic     pyruvate 

(Simon),  A.,  i,  86. 
C£5H3oN203,  from  tlie  condensation  of 

/>-toluidine  with  t^oamylic  pyruvate 

(Simon),  A.,  i,  86. 
C26Hig02,    from    tetraphenylenepina- 

colin  on  oxidation   (Klingee  and 

Lonnes),  a.,  i,  691. 
C2rH|80,    from    benzylic    acid 

(Klinger  and  Lonnes),  A.,  i,  375. 
CoeHigOs,  from  the  oxidation  of  the 

hydrocai'bon  C26H18  (Klinger  and 

Lonnes),  A.,  i,  691. 
C^^H^^O-j,   from   tlie   reduction    of 

euxanthone  (Mann  and  Tollens),. 

A.,  i,  449. 
C27H2t^4,  from  benzylideneliydi'azone 

and  formaldehyde   (Walker),  T., 

1285. 
C28H21N3O3,    from    tetraphenrldi- 

hydropyridazine  (Smith  and  Ran- 
som), A.,  i,  322. 
C08H22O,  from  substance  C08H22O2  on 

reduction  (Japp  and  Lander),  T., 

744. 
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Substance,    CosHgoO,   from    anhydraee- 

tonedibenzil    on    reduction    (Japp 

and  Lander),  T.,  745. 
C1-8H22O2,    from    the    reduc/don    of 

ethylieanhydrodibenzilacetoacetatc 

(Japp  and  Lander),  T,,  744. 
CoJIjg'N'aOo,    from    tetraphenyldi- 

hydropyridazine  (Smith  and  Kan- 

soM),  A.,  i,  322. 
C3„H22N4Cl2,   from  o-amlnodiphenyl- 

amine    and    benzoic   acid    (Kehi:- 

MANN  and  Burgin),  A.,  i,  631. 
C;{iH240,from  the  reduction  of  ethylic 

anhydrodibenzilacetoacetate  (Japp 

and  Lander)  ,  T.,  744;  P..  1895, 146. 
039112602,  from  the  oxidation  of  bi- 

diphenylethylene      (G-raebe     and 

YON  Mantz),  a.,  i,  442. 
SubstituGuts  in  the  ortho-position,  "pro- 
tecting influence"  of  (Meldola  and 
Streatfeild),  p.,  1896,  51. 
Succiuamic  acid,  bromo-,  action  of  alco- 

liolic  ammonia  on  (Piutti),  A.,  i, 

668. 
?-bromo-  (Walden),  A.,  i,  139. 
Succinamide,    action     of    .potash    and 

bromine  on  (VVeidel  and  Koitii- 

ner),  a.,  i,  470. 
action  of  sodium  hypochlorite  on  (dh 

Coninck),  a.,  i,  282. 
Succinanil  (Dunlap),  A.,  i,  471. 

f?/bromo-    (Auwers,   Schiffer,   and 

Singhof),  a.,  i,  644. 
Succinanilic   acid,    dihromo-,   and    the 
action  of  heat  on  (AuweR'«,Schiffeb, 
and  Singhof),  A.,  i,  644. 
Succinethylimide,  velocity  of  decompo- 
sition   of,    by    hydrochloric    acid 
(Miolati),  a.,  ii,  242. 
Succinic  acid  from  camphene  (Marsh 

and  G-ardner),  T.,  84;    P.,  1895, 

206. 
free,  non -occurrence  of,   in   gedanite 

(Helm),  A.,  i,  57. 
heat   of    electrolytic   dissociation    of 

(Kortright),  a.,  ii,  463. 
sublimation  temperature  of,  under 

small  pressure  (Krafft  and  Dyes), 

a.,  ii,  89. 
action  of  uranium  nitrate  on  (Fay), 

A.,  i,  465. 
absorption  by  silk  of  dilute  (Walker 

and   Appleyabd),  T.,    1346;     P., 

1896,  147. 
Succinic  acid,  methylamides  of,   action 

of  nitric  acid  on  (Franchimoni), 

A.,  i,  €02. 
ethylic    salt,    molecular    volume    of, 
in  organic  solvents  (Nicol),  T., 
143 ;  P.,  1895,  237. 

action   of   hydroxylamin^   on 
(Eeeeea),  A.,  i,  286. 


Succinic  acid,  ethylic  salt,  peroxydiox- 

ime  (Joyitschitsch),  A.,  i,  82. 
Succinic  acid,  halogen  substitution  pro- 
ducts of,  conversion  of,  into  the  cor- 
responding malic  acids  (Walden), 
A.,  i,  205. 
bromo-,  rotatory  power  of  themethylic, 
ethylic,    propylic,    and    /^obutylLc 
salts  of  (Walden),  A.,  ii,  137. 
Z-bromo-  and   c?-bromo-,  preparation 
of,  from  asparagine  and  aspartic 
acid  (Wali'En),  A.,  i,  205. 
niethylic    salt    (Walden),    A,,   i, 
139. 
(?ibromo-,  ethylic  salt,  action  of  sodium 
ethoxide   on    (Michael   and 
Bucheh),  a.,  i,  85. 
conversion  of,  into  ethylic  ethoxy- 
fumarate   (Michael  and 
Bucher),  a.,  i,  599. 
i.w -dihromo-,  conversion  of,  into   di- 

bromo-  (Michael),  A.,  i,  132. 
chloro-,   rotatory  power  of   the  me- 
thylic,  ethylic,  propylic,  wobutylic, 
and  amy  lie  salts  of  (Walden),  A., 
ii,  137. 
?-chloro-,  from  asparagine  (Walden), 

A.,  i,  139. 
dextro-  and  inactive  chloro-,  rotatory 
power  of   the   Isevo-    and    inactive 
amylic  salts  of  (Waldkn),  A.,  ii, 
139. 
dicUloro-  (Michael  and  Tissot),  A., 

i,  132. 
hydrothio-  (Andreasch),  A.,  i,  90. 
Succinic     acids,     substituted,     relative 
volatility  of  (Auwers  and  Schlos- 
skr),  a.,  i,  639. 
wo-Succinic   acid.     See   Methylmalonie 

acid. 
Succinic  anhydride,  refraction  equivalent 
of  (Anderlini),  a.,  ii,  229. 
action  of  anthranilic  acid  on  (Auwees 

and  Hargee),  A.,  i,  641. 
action  of  secondary  bases  on  (Aitwees 

and  Haeger),  A.,  i,  640. 
action  of  carbamide  and  thiocarbanil- 

ide  on  (Dunlap),  A.,  i,  471. 
action  of  hydroxy lamine  on  (Eeeeea), 

A.,  i,  209. 
reduction  products  of  (Fichtee  and 
Hkebrand),  a.,  i,  463. 
Succinic  chloride,  chloro-,  rotatory  power 

of  (Walden),  A.,  ii,  137. 
Succinic    peroxide,  and    the    action  of 
phenylhydrazine    on    (Vanino     and 
Thiele),  A.,  i,  597. 
Succinimide  (Dunlap),  A.,  i,  471. 
heat  of  solution  of,  in  water  and  ethylie 

alcohol  (Speters),  A.,  ii,  411. 
velocity  of  decomposition  of,  by  hydro- 
chloric acid  (Miolati),  A.,  ii,  242. 
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Succinimide,  action  of  sodium  hypo- 
chlorite on  (de  Coxinck),  A.,  i, 
282. 

compound  of,  witli  potassium  iodide 
and  iodine  (Piutti),  A.,  i,  364. 
Succinimidoacetic  acid,  identity  of,  with 

succinylamidoacetic   acid   (Radex- 

hausen),  a.,  i,  137. 
Succinite,  difference  between  gedanite 

and  (Helm),  A.,  i,  57. 
Succino-o-carboxyaniHc   acid    (Auwers 

and  Haeger),  A.,  i,  641. 
Succino-o-carboxyphenylamide  (Au- 
wers and  Harger),  A.,  i,  641. 
Succinodiphenylaminic   acid    (AtrwEES 

and  Harger),  A.,  i,  641. 
Succinoethylanilic  acid  (Auwers   and 

Harger),  A.,  i,  641. 
SuccinoethylaniHde  (Auwers   and 

Harger),  A.,  i,  641. 
Succinomethylanilic  acid  (Auwers  and 

Harger),  A.,  i,  641, 
Succinomethylanilide    (Auwers  and 

Harger),  A.,  i,  641. 
Succino-a-naphthahde,  diacetyl  deriva- 
tive of  (Boettinger),  a.,  i,  443. 
Succino-;8-naphthahde  (Gassmann),  A., 

i,  487  ;  (Auwers  and  Harger),  A.,  i, 

641. 
Succino-a-naphthil   (Boettinger),  A., 

i,  443. 
Succino-)8-naphthil  (Gassmann),  A.,  i, 

487;  (Auwers  and  Harger),  A.,  i, 

641. 
♦Succino-)8-naphthilic  acid  (Auwees  and 
Harger).  A.,  i,  641. 

cZibi'omo-    (Auwers,  Schiffer,   and 
Singhof),  a.,  i,  644. 
Succino-o-nitranil  (Auwers  and  Har- 
ger), A.,  i,  641. 
SucciDO-^-nitranil  (Auwers  and  Har- 
ger), A.,  i,  641. 
8uccino-o-nitranihc  acid  (Auwers  and 

Harger),  A.,  i,  641. 
Succino-^-nitraniJic  acid  (Auwers  and 

Harger),  A.,  i,  641. 
Succinotetraphenyldiamide  (Auwers 

and  Harger),  A.,  i,  641. 
Succino-^-toHl  (Auwees  and  Harger), 

A.,  i,  640. 
Suceino-jp-tolilJc    acid    (Auwers     and 
Harger),  A.,  i,  640. 

r7ibromo-    (Auwers,  Schiffer,   and 
Singhof),  A.,  i,  644. 
Succino-^-tolylamide     (Auwers     and 

Harger),  A.,  i,  640. 
Succinuric  acid  (Dunlap),  A.,  i,  471. 
Succinylacetoxylamine  (Eeeeea),  A.,  i, 

209,  286. 
Succinylamidoacetic  acid,  ethylic  salt 

(Kadenhausen),  a.,  i,  137. 
Succinylazoimide  (Cuetius),  A.,  i,  35. 


'    Succinylhydroxamic  acid  (Eeeeea), 
I        A.,  i,  209,  286. 

i  Succinylhydroxylamine,  and  the  action 
1  of  alcoholic  ammonia  on  (Eeeeea), 
!        A.,  i,  209. 

I    Succinyltropeine  (Meeck),  A.,  i,  65. 
Suprarenal  capsules,  toxic  substance  in 

(Gourfein),  a.,  ii,  49. 
Sugar  as  a  source  of  muscular  energy 
(Seegen),  a.,  ii,  487. 
in  the  blood,  influence  of  ligaturing 
I  the   intestinal  arteries  on  (Tangl 

I  and  Harley),  A.,  ii,  47. 

j  formation  of,  in  the  liver  (Mosse), 
I  A.,  ii,  617. 

i        causes  of  formation  of,  in  liver  after 
death  (Paty),  A.,  ii,  665. 
absence  of,  in  normal  urine   (John- 
son), A.,  ii,  199. 
in  hops  (Behrens),  A.,  ii,  207. 
presence  of,  in  Fanginm  edule  (Treub), 

A.,  ii,  327. 
in  fruit  juices  (Kremla),  A.,  ii,  62. 
formed  in  the  autodigestion  of  yeast 

(Salkowski),  a.,  ii,  202. 
effect   of,  on    germination    of   plants 

(Prianischnikoff),  a.,  ii,  380. 
test  for,  in  urine  (Johnson),  A.,  ii, 

199. 
estimation  of,  in  blood  (Reid),  A.,  ii, 
678. 
Sugar,  cane-  {sucrose),    action    of   lead 
acetate   on    the  rotatory  power  of 
(Svoboda),  a.,  i,  406. 
heat  of  solution  of,  in  water(SPEYERS), 

A.,  ii,  411. 
freezing  points  of  aqueous  solutions 

of  (Ponsot),  a.,  ii,  412. 
freezing   points   of    dikite    solutions 
of  (Jones),  A.,  ii,  155  ;  (Wilder- 
mann),  A.,  ii,  351;  (Abegg),  A.,  ii, 
588. 
density   of  A^ery    dilute    solutions    of 

(Kohleausch),  a.,  ii,  90. 
oxidation  of  (Hicks),  A.,  i,  136,  137  ; 
(Phipson),   a.,   i,   137 ;    (Searle 
and  Tankard),  A.,  i,  137. 
action  of  glyoxylic  acid  on  (Boettin- 
ger), A.,  i,  5. 
action  of  oxalic  acid  on  (Kiermayer), 

A.,  i,  144. 
fermentation  of,  with  different  yeasts 

(Hiepe),  a.,  ii,  320. 
hydrolysis   of    (O'Sullivan),    A.,   i, 

334. 
hydrolysis  of,  under  pressure  by  acids 

(Rothmund),  A.,  ii,  594. 
inversion  of,   by  salts  (Long),  A.,  ii, 

414. 
inversion     of,     by     micro-organisms 
(Fermi  and  Montesano),  A.,  ii, 
493. 


INDEX  OF   SUBJECTS. 


1015 


Sugar,  cane-,  digestion  of  (Boueqtjelot 

and  GtLEy),  A.,  ii,  315. 
reducing  power    of,   on   ammoniacal 

silver    nitrate    (Hendeeson),    T., 

150  ;  P.,  1896,  9. 
Sugar,  cane-,    estimation   of  (O'Sulli- 

TAN),  A.,  i,  334. 
estimation  of,  in  malt    (Jalowetz), 

A.,  ii,  225. 
estimation  of,  in  syrups,  &c.  (Py),  A., 

ii,  342. 
Beet    sugar,  estimation    of    pentoses 

and   pentosans   in   (Stift),  A.,  ii, 

79. 
Sugar,  invert-,  action  of  lime  water   on 

(Winter),  A.,  i,  11. 
estimation   of,  influence   of   the  two 

lead  acetates  on  the  (BoentbIger), 

A.,  ii,  278. 
Sugar-bush     {Protea    mellifera),    con- 
stituents of  (Hesse),  A.,  i,  495. 
Sugars,  raw,  estimation  of  crystallisable 
sugars  in  (Steohmer  and  Stift  j, 
A.,  ii,  505. 

and  beet  sugars,  estimation  of  water 
in  (Gunning),  A.,  ii,  453. 
Sugars,    fermentation     of,    by     Fried- 
lander's      pneumococcus      (Geim- 

beet),  a.,  ii,  322. 
action  of  alkalis  on  (de  Beuyn  and 

TAN  Ekenstein),  A.,  i,  116. 
transformation  of,  by  lead  hydroxide 
.     (de  Beuyn  and  van  Ekenstein), 

A.,  i,  588. 
behaviour  of  solutions  of,  with  basic 

lead     acetate     (Svoboda),    A.,    i, 

406. 
ammoniacal  derivatives  of  (de  Bruyn 

and  VAN  Leent),  A.,  i,  118,  119. 
compounds  of  aminogvianidine  with 

tlie  (Wolff),  A.,  i,  78,  79. 
compounds  of,  with  mercaptans  (Law- 
rence), A.,  i,  272. 
Sugars.     See  also  : — 
Adonitol. 
Araban. 
Arabinose. 
Arabitol. 

Cane-sugar  (sucrose). 
Dextrose. 
Diglucose. 
Dulcitol. 
v'^o-Dulcitol. 
Fructose  (levulose). 
Galactan. 
Galactose. 

a-Galaheptose  and  /3-galaheptose. 
Galaoctose. 
Glucoheptitol. 
Glucose. 
Glycerose. 
Lactose. 


Sugars.     See  : — 
Levulose. 
Lyxose. 

Maltose  and  isomaltose. 
Mannan. 
Mannitol. 

Mannose  and  cZ-mannose. 
Metamaltose. 
Methyltetrose. 
Kaffinose. 

Rhamnose  and  tsorhamnose. 
Sorbitol. 
Volemitol. 
Xylose. 
Sulla.      See     Agricultural    chemistry 

(Appendix). 
3-Suiphamidobenzamide,    6-bromo- 

(Boettingee),  a.,  i,  438. 
3-Sulphamidobenzoic     acid,     5-bromo-, 
sodium  salt  of  (Boettingee),  A.,  i, 
438. 
jp-Sulphamidobenzoic  acid  (Rem sen  and 

Muckenfuss),  a.,  i,  481. 
wo-p-Sulphamidobenzoic    acid    and    its 
barium  salt  (Remsen  and  Mucken- 
fuss), A.,  i,  482. 
^-Sulphaminebenzoic     chloride,     phos- 
phochloro-  (Remsen,  Haetsian,  and 
Muckenfuss),  A.,  i,  372. 
^-Sulphanilic  acid,  absorption  by  silk  of 
dilute  (Walkee  and  Appleyaed), 
T.,  1346  ;  P.,  1896,  147. 
estimation  of  (Beenzingee),  A,,  ii, 

396. 
estimation  of,  in  presence  of  m-sulph- 
anilic  acid   (Beenzingee),  A.,  ii, 
397. 
j3-Sulphanilidobenzoic  acid  and  its  salts 
(Remsen,  Haetman,  and  Mucken- 
Fcss),  A.,  i,  373. 
Suli)hanisic  acid,  preparation  of  (HoF- 

mann  Lectuee),  T.,  697. 
Sulphates.     See  under  Sulphur. 
Sulphides.     See  under  Sulphur. 
Sulphites.    "See  under  Sulphur. 
Sulpho-derivatives,  poisonous  effect  of, 
on  algse  and  infusoria  (Bokoent),  A., 
ii,  069. 
3-Sulphobenzoic     acid,     4-bromo-,    di- 
cliloride  of  (Boettingee),  A.,  i, 
372. 
ethylic  hydrogen  salt  of  (Boettin- 
gee), A.,  i,  372. 
5bi*omo-  (Boettingee),  A,  i,  438. 
^-Sulphobenzoic  acid  and  its  ammonium 
salt  (Rhmsen  and  Muckenfuss), 
A.,  i,  482. 
acid    ammonium    salt   of    (Remsen, 
Hartman,  and  Muckenfuss),  A., 
i,  372. 
Sulpliocarbanilide,  preparation  of  (HoF- 
mann  Lecture),  T.,  649,  652. 
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3-Sulphoclilorobenzoic  acid,  5-bromo- 

(Boettinger),  a.,  i,  438. 
3-Sulphoclilorobenzoic  chloride,  5- 

brorao-  (Boettinger),  A.,  i,  438. 
Sulphohjdrazimethjlenecarboxylic 

acid,  behaviour  of  potassium  ethylic 

salt  of,  towards  diazobenzene  acetate 

and  diazobenzene  (von  Pechmann), 

A.,  i,  678. 
Sulphohydrazimethjlenedisulphonic 

acid,  potassium  salts  of   {xos  Pech- 

MANN  and  Manck),  A.,  i,  15,  16. 
Sulphonal   as   a   cause  of   hromatopor- 

phvrinuria  (Garrod  and  Hopkins), 

A.;  ii,  264. 
Sulplionaphthalene-1  : 4'-dicarboxvlic 

acid,  barium  salt  (Moro),  A.,  i,  568. 
Sulphonaphthylphosphinic    acid,    from 

the    sulphonic    acid   of    a-naphthylic 

phosphate    (Reverdin   and  Kaupf- 

mann),  a.,  i,  176. 
o)3-Sulphonedipropionic   acid   (Lovkn), 

A.,  i,  413. 
)3-3ulphonedipropionic     acid     and     its 

ethylic  salt  (Loven),  A.,  i,  412. 
Sulphonefluorescein,  action  of  bromine 

and  of  phosphorus  pentachloride  on 

(White),  A.,  i,  49. 
Sulphones.     See  : — 

Allyl-o-naphthylsulphone. 

Benzenesulphoneasparagine. 

Benzenesulphoneglycocine. 

\//-Cumenesulphoneglycocine. 

1  :  2-Dihydroxyphenyl-^-phenyl- 
sulphone. 

1  :  4-Dihydroxyphenylsulphone. 
;3-Dinaphthylpropylenedisulphone. 
Diphenyldisulphonedimethyl-jo- 

phenylenediaminc. 

2  :  5-Diphenyldisulphone-j?-phenyl- 
enediamine. 

Diphenylenedisulphone. 
Diphenylene  sulphide  sulplione. 
Diphenylsulphone-o-aminophenol. 
Diphenylsulphonediethylethylene- 

diamine. 
Diphenylsulphone-ethylenediamine. 
Diphenylsulphone-ethylene-o- 

phenylenediamine. 
DiphenyJsulphonemethylene-o- 

phenylenediamine. 
Diplienylsulphone-o-phenylcne- 

diaminc. 
Diphenylsulphone-m-phenylene- 

diamine. 
Diphenylsulphonetrimetliylene- 

phenylenediamine. 
Methanesulphonepropionic  acid. 
jD-  Methy  Isulphonefluorescein. 
)8-Naphthylallylsulphone. 
^-Naphthylbromopropylsulphone. 
iS-Naphthylhydroxypropylsulphone. 


Sulphone.     See :  — 

iS-Naphthyliodopropylsulplione. 
;8-Naphthylphenylpropylenedi- 

sulphone. 
Phenazyldiphenyldisulphone. 
Phenazylphenylsulphone. 
Phenyltolylsulphone. 
Piperazine-1  :  4-diphenyldisulphone. 
Sulphonefluorescein. 
Tetraphenyldisulphone-o-phenylene- 

diamine. 
o-  and  p-Toluenesulphoneglycocinc&. 
j!>-Tolylhydroxymethylsulphone. 
1:2:  3-Trihydroxyphenylsulphone, 
Tnmethylene-;8-dinaphthylsulphone. 
)3-Trinaphthylallyltrisulphone. 
1:3:  4-Xylene3idphonealanine. 
1:8:  4-Xylenesulphoneglycocine. 
o-Sulpho-^-toluic  acid,  ammonium 
hydrogen  salt  of,  action  of  resorcinol 
on  (Jones),  A.,  i,  50. 
Sulphur,  origin  of  Sicilian   deposits  of 
(Sjogren),  A.,  ii,  111. 
native,    from    Michigan  .(Sherzer), 

A.,  ii,  182. 
molecular    weight    of,     in    different 
solvents      (Okndorfe     and    Ter- 
easse),  a.,  ii,  357. 
spectrum    of  the  flame    of    (Boiin), 

A.,  ii,  140. 
a  supposed  decomposition  of  (Gross), 

A.,  ii,  472. 
Amidosulphonic  acid,   preparation  of 
(Divers  and  Haga),  T.,  1637; 
P.,  1896,  180. 
formation  of,  by  reduction   of  ni- 
trososulpliates      (Divers      and 
Haga),T.,  1615  ;  P.,  1896,  179. 
electrolytic    conductivity   of    (Sa- 
KURAi),    T.,    1656;    P.,    1896, 
181. 
and    its    salts,   effect  of    heat    on 
(Divers  and  Haga),  T.,  1650 ; 
P.,  1896,  181. 
action   of,   on  plants   and  animals 
(Loew),    T.,    1662;    P.,    1896, 
182. 
Suljiliur  chloride,  action  of  potassium 
bromide    and    iodide   and    ethylic 
iodide  on  (Snape),  A.,  ii,  641. 
Hydrogen    sulpliide,  action  of  carb- 
onyl  chloride  on  (Besson),  A.,  ii, 
359. 
action    of    sulphuric    chloride    on 
(Besson),  A.,  ii,  417. 
Sulphides,  detection  of,  in  presence  of 
polysvdphides,    sulphites,   sulph- 
ates,   and  thiosulphates   (Blox- 
am),  a.,  ii,  72. 
mineral,    microchemieal    reactions 
of  (Lembeeg),  a.,  ii,  430. 
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Sulphur: — 

Sulphides,    inorganic,    estimation    of 
sulphur  in  (Jannasch  and  Leh- 
neet),   a.,  ii,  542;   (Jannasch 
and  Heidenreich),  A.,  ii,  671. 
estimation  of,  in  cyanide  working 
solutions  (Bettel),  A.,  ii,  277. 
Polysulphides,   action   of,    on   nitro- 
genous organic  compounds  (AuE- 
schlager),  a.,  ii,  574. 
detection  of,  in  presence  of  sulph- 
ides,    sulphates,     thiosulphates, 
and  sulphites  (Bloxam),  A.,  ii, 
72. 
Imidosulphonic  acid,  salts  of  (Diyees 
and  Haga),   T.,   1620;  P.,   1896, 
179. 
Sulphur  nitride,   preparation  and  pro- 
perties of  (Schenck),  a.,  i,  427. 
acids  containing  nitrogen  and  (Wag- 
nee),  A.,  ii,  599. 
Nitrosodisulphonic    {oxysulphazotic) 
acid    (Hantzsch    and     Semple), 
A.,  ii,  95  ;  (Sabatier),  A.,  ii,  599, 
641. 
Dinitrosulphonic  {nitroxy sulphurous) 

acid  (Hantzsch),  A.,  ii,  96. 
I^itrososulphuric    acid,  reduction   by 
sodium  of  the  salts  of  (Divers  and 
Haga),  T.,  1610 ;  P.,  1896, 179. 
Sulphurous    anhydride    {sulphur   di- 
oxide), oxidation  of,  in  presence 
of  water  (Dixon),  T.,  779. 
influence  of,  in  coal-gas  flames  on 
quantitative   estimations    (Mul- 
dee),  a.,  ii,  333. 
estimation  of,  in  carbolic  powders 

(de  Koningh),  a.,  ii,  275. 
estimation  of,  in  products  of  com- 
bustion of  coal-gas  (Dennstedt 
and  Aiirens),  A.,  ii,  217. 
Sulphites,  detection  of,  in  presence  of 
carbonates  and  sulphates  (Q-IA- 
coMELLi),  A.,  ii,  124. 
detection  of,  in  presence  of  sulph- 
ides,   polysulphides,    thiosulph- 
ates,  and  sulphates    (Bloxam), 
A.,ii,  72. 
detection  of,  in  presence  of  sulph- 
ates and  thiosulphates  (Smith), 
A.,  ii,  71. 
Thionyl  bromide    (Besson),   A.,   ii, 
358. 
chlorobromide  (Besson),  A.,  ii,  358. 
Sulphuric     acid,     electrocapillary 
phenomena  between  mercury  and 
dilute  (Gouy),  a.,  ii,  143.  ' 
density  of  very  dilute  solutions  of 

(Kohlrausch),  a.,  ii,  90. 
heat  of  combination  of,  with  water 
in  the*  liquid    and   solid   states 
(Pickeeing),  a.,  ii,  148. 


f    Sulphur  : — 

Sulphuric  acid,  breaks  in  the  heat  of 
solution  curve  of  (Pickekikg), 
A.,  ii,  155. 

freezing  points  of  aqueous  solu- 
tions of  (Ponsot),  a.,  ii,  412. 

freezing  points  of  dilute  solutions 
of  (Wildeemann),  a.,  ii,  351. 

absorption  of  moisture  by  (Hake), 
P.,  1896,  34. 

aljsorption  by  silk  of  dilute 
(Walker  and  Apple  yaed), 
T.,  1346  ;  P.,  1896,  147. 

action  of  copper  on  (Baskeeville), 
A.,  ii,  474. 

acceleration  of  the  action  of 
hydriodic  acid  on  hydrogen 
peroxide  by  (Haecouet  and 
Esson),  a.,  ii,  238. 

use  of,  in  nitration  (Hofmann 
Lectuee),  T.,  695. 

methylamides  of,  action  of  nitric 
acid  on  (Feanchimont),  A.,  i, 
602. 

estimation  of,  photometrically 
(Hinds),  A.,  ii,  574. 

estimation  of,  by  means  of  potas- 
sium permanganate  (Moese  and 
Chambees),  a.,  ii,  388. 

estimation  of  arsenic  in  (Hatten- 
saue),  a.,  ii,  390. 

estimation  of,  in  products  of  com- 
bustion of  coal-gas  (Dennstedt 
and  Aheens),  A.,  ii,  217. 

estimation  of,  in  hydrofluoric  acid 
(Stahl),  a.,  ii,  621. 

estimation  of,  in  leather  (Ball and 
and  Maljean),  A.,  ii,  499. 

fuming,    estimation    of     sulphuric 
anhydride    in    (Dobeinee     and 
Scheanz),  a.,  ii,  672. 
Sulphuric  anhydride,  estimation  of,  in 

fuming  sulphuric  acid  (Dobeinee 

and  Scheanz),  A.,  ii,  672. 
Sulphuric    chloride,    action   of  some 

hydrides    on     (Besson),     A.,     ii, 

417. 
Sulphates,      conversion       of,       into 
cblorides    (Jannasch),    A.,     ii, 
574. 

precipitation  of,  by  barium  chloride 
(Lunge),  A.,  ii,  672. 

detection   of,  in   presence  of  carb- 
onates and   sulphites    (Q-iaco- 
melli),  A.,  ii,  124. 

detection  of,  in  presence  of  sul- 
phides, sulphites,  polysulphides, 
and  thiosulphates  (Bloxam), 
A.,  ii,  72. 

detection  of,   in   presence  of  sul- 
phites    and     thiosulphates 
(Smith),  A.,  ii,  71. 
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Sulphur  : — 

Persulpliuric  acid,   formation   of,  by 
electrolysis     of     sulphuric     acid 
(Elbs  and  Schonheee),  A.,  ii, 
519. 
apparatus  for  showing  the  forma- 
tion of  (Elbs),  A.,  ii,  519. 
estimation   of,    with   ferrous    sul- 
phate (Beethelot),  A.,  ii,  70. 
Thiosulphates,      detection      of,      in 
presence    of   sulphides,    polysul- 
phides,  sulphates,  and   sulphites 
(Bloxam),  a.,  ii,  72. 
detection   of,   in   presence    of  sul- 
phates  and   sulphites    (Smith), 
A.,  ii,  71. 
standardisation   of,   by    iodic   acid 
(Eiegler),  a.,  ii,  573. 
Polythionic  acids,  molecular  volume, 
electrical     conductivity,    viscosity, 
molecular  refraction,  and   electro- 
motive  force   with  different    elec- 
trodes of  the  Baits  of  (Heetlein), 
A.,  ii,  353. 
Sulphur,  estimation  of,  in  non-volatUe 
substances  (Mabeey),  A.,  ii,  387. 
estimation  of,  in  inorganic  sulphides 
(Jannasch  and  Lehnert),  A.,  ii, 
542;     (Jannasch     and     Heidex- 
beich),  a.,  ii,  671. 
estimation     of,      in      coal     and     gas 

(Mabery),  a.,  ii,  387. 
estimation     of,      in     refined     copper 

(Heath),  A.,  ii,  497. 
estimation    of,    in    copper    ores  and 
pyrites  (Keller  and  Maas),  A.,  ii, 
498. 
estimation  of,  in  iron,  apparatus  for 

(Read),  A.,  ii,  274. 
estimation   of,   in   cast-iron   or    steel 

(Boucher),  A.,  ii,  671. 
estimation    of,    in     white     cast-iron 

(Phillips),  A.,  ii,  498. 
estimation  of,  in  pig-iron  (ArCHY), 

A.,  ii,  543. 
estimation  of,  in   pyrites    (Asboth), 
A.,   ii,  71;  (Lunge),  A.,  ii,   498; 
(GIladding),  a.,  ii,  622. 
estimation  of,  in  zinc  (Fukk),  A.,  ii, 

274. 
estimation  of,  in  organic  compounds 
(Mabery   and    Byerley),   A.,   i, 
329;  (Asboth),  A.,  ii,  448. 
estimation    of,   in     oil     of    mustard 
(Foerster),  a.,  ii,  452. 
Sumach,      myricetin,      the      colouring 
matter  of  (Perkin  and  Allen),  T., 
1299 ;  P.,  1896,  157. 
Sunflower,   edestin  in     (Osborne    and 

Campbell),  A,,  i,  716. 
Superphbsphates.    See  Phosphorus  and 
Agricultural  chemistry  (Appendix). 


Surface     tension,     effects     on     broken 

crvstals  of  their  (Lehmann),  A.,  ii, 

160. 
Syenite    from    Montana    (Weed     and 
Piesson),  A.,  ii,  192. 

mica-,   from  Saxony    (Henderson), 
A.,  ii,  533. 
Sylvanite  from  Cripple  Creek,  Colorado 

(Peaece),  a.,  ii,  612,  G13. 
Symbiosis  and  assimilation  of  nitrogen, 

relation  of  (Stoklasa),  A.,  ii,  204. 
Symmetry   and   asymmetry,   molecular 

(Geoth),  a.,  ii,  159;   (Ladenbueg), 

A.,  ii,  244. 
Symphoricarpos  racemosus,  detection  of 

proteosomes  in  (Loew),  A.,  ii,  58. 
"  Syntagmatite "    (Adams    and     Hae- 

eington),  a.,  ii,  374. 
Syrups,      estimation     of     levulose     in 
(Wiley),  A.,  ii,  342. 

estimation   of    sucrose,    glucose,  and 
gelose  in  (Py),  A.,  ii,  342. 
Systematic      chemistry,      L.      Meyer's 

papers    on  (Bedson),    T.,    1421 ;  P., 

1896,  119. 


Talc  from  New  Mexico  (Packard),  A., 
ii,  530. 
from  Ontario  (Hoffmann),  A.,  ii,  258. 
Tallow,  estimation  of  the  acetyl  num- 
bers of  (Spaeth),  A.,  ii,  454. 
Tannage     chrome,     analysis     of     used 
liquors  from   (Heal  and  Proctor), 
A.,  ii,  393. 
Tannic  acid,  optical  activity  and  con- 
stitutional formula  of  (Schiff),  A., 
i,  370. 
Tannin  in  bark  of  Myrica  nagi  (PeE- 
KiN  and  Hummel),  T.,  1294;  P., 
1896,  145. 
non-formation    of,    in    fungi    (Nau- 

mann),  a.,  ii,  538. 
use   of,   in  dyeing   (Hofmann  Lec- 
ture), T.,  608. 
estimation  of,  by  copper  (Ruoss),  A., 

ii,  501. 
estimation   of,  in   wine    (Manceau), 
A.,  ii,  282. 
Tanning  matter,  estimation  of  (Proc- 
ter), A.,  ii,  403. 
Tantalite     from      Finland      (Chrust- 

schoff),  a.,  ii,  567. 
Tantalum   fluoride    (PicciNi),    A.,    li, 
178. 
separation    of  niobium  from    (Pen- 
nington), A.,  ii,  305. 
Taraxacum        officinalis,        optimum 
temperature   for    the    respiration  of 
(Ziegbnbein),  A.,  ii,  265. 
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Tariric  acid,  action  of  pliospliorus   and 
liydriodic  acid  on    (Aunaud),  A.,  i, 
522. 
Tarnowitzite   from    Silesia    (Teaube), 

A.,  ii,  255. 
Tartar,  estimation  of,  in  wine   (Haas), 

A.,  ii,  583. 
Tartar,  cream  of,  analysis    and  compo- 
sition of  (Allen),  A.,  ii,  584. 
Tartaric  acid,  formation  of,  by  oxidation 
of  cane  sugar  (Phipson),  A.,  i,  137. 
freezing  points  of  dilute  solutions  of 

(Abegg),  a.,  ii,  588. 
absorption  by  silk  of  dilute  (Walker 
and   Appleyard),   T.,    1346;    P., 
1896,  147. 
and    alkali   tartrates,    action    of,    on 
various  salts  (de  la  Source),  A., 
i,  206,  207. 
action   of   formaldehyde  and   hydro- 
chloric acid   on    (HENNEBEEa  and 
ToLLENs),  A.,  i,  645. 
oxidation  of,  in  presence  of   ferrous 
iron  (Fenton),  T.,  546;  P.,  1896, 
67. 
Tartaric    acid,    cajsium   and    rubidium 
salts,    rotatory  power    of,   in    the 
crystalline      and      solid      states 
(Traube),  a.,  ii,  509. 
lead   potassium   salt,   constitution  of 

(Kahlenberg),  a.,  ii,  6. 
ferrous    salt,    behaviour  of,   in   air 

(Fenton),  T.,  547. 
ethylic    salt,    behaviour   of,  towards 
phenylic    isocyanate    (Haller), 
A.,  i,  33. 
disodium     compound,      action     of 
ethylic  chloride  on   (Mulder), 
A.,  i,  281. 
Tartaric  acid,  detection  of,  by  resorcinol 
(Denig^:s),  a.,  ii,  80. 
detection  of,  in  presence  of  nitrates, 
nitrites,  and  chlorates   (Dekiges), 
A.,  ii,  332. 
estimation  of,  in  wine  (Haas),  A.,  ii, 
583. 
fZ-Tartaric     acid,     configuration     of 
(Fischer),  A.,  i,  525. 
la)vo-    and     inactive    amylic    salts, 
rotatory  power  of  the   (Walden), 
A.,  ii,  139. 
Z- Tartaric     acid,    preparation     of,    by 
means    of    the     cinchonine     salt 
(Maeckwald),  a.,  i,  207. 
Mcso-Tartaric   acid,   rotatory   power   of 
the  amylic  salt  of  (Walden),  A., 
ii,  633. 
Tartaric  acid  :  Eacemic  acid,  amylic  salt, 
rotatory  power    of    (Walden), 
A.,  ii,  633. 
Isevo-amylic  salt,  rotatory  power 
of  the  (Walden),  A.,  ii,  139. 


Tartaryl-o-naphthalide,  tetracetyl  deri- 
vative of  (Boettinger),  a.,  i,  443. 
Tartaryl-/3-naphthalide,    acetyl  and    di- 
acetyl    derivatives    of    (GtASSMANn), 
A.,  i,_487. 
Tartrazin,  behaviour  of,  towards  diazo- 
compounds  (GtNEHM  and  Benda),  A., 
i,  678. 
Tartronamide   and  the   biuret  reaction 

(ScniFF),  A.,  i,  632. 
Tartronylurea.     See  Dialuric  acid. 
Tartryltartaric      acid,       decomposition 

products  of  (Mulder),  A.,  i,  281. 
Tartryltropeine  (Merck),  A.,  i,  65. 
Taurocholic   acid,  crystalline,   prepara- 
tion of,  from  ox-bile  (Richtek),  A., 
i.  111. 
Tautomerism  (Marckwald),  A.,  i,  29  ; 

(von  Pechmann),  a.,  i,  31. 
Tea  extract,  isolation  of  adenine,  theo- 
bromine,   and    a   new    base    from 
(Krijger),  a.,  i,  450. 
estimation  of  caffeine  in  (Petit  and 
Terrat),  a.,  ii,  629. 
Teeth,  composition   of    the    enamel   of 

(ToMEs),*A.,  ii,  315. 
Tellurium,  atomic  weight  of  (Stauden- 
maier),  a.,  ii,  97. 
atomic  weight   of  Japanese  (Chika- 

SHiGic),  T.,  881;  P.,  1896,  151. 
position   of,   in  the   periodic   system 

(Retgers),  a.,  ii,  520. 
Telluric  acid,  preparation  of   (Stau- 
denmaier),  a.,  ii,  96. 
Tellurium  minerals  from  Cripple  Creek, 
Colorado  (Pearce),  A.,  ii,  612,  613  ; 
(Knight),  A.,  ii,  613. 
Tellurium,  separation  of,  from'  copper 

residues  (Whitehead),  A.,  ii,  164. 
Temperature.     See  Heat. 
Tennantite  from   Salzburg  (Sen WAGER 

and  Gumbel),  A.,  ii,  431. 
Tenorite    after    cuprite  ,  from    Russia 

(Jeremkeff),  a.,  ii,  566. 
Tension     of     saturated     vapour.      See 

Heat,  vapour  pressure. 
Tephrite,  nepheline-leucite-,  from   Bo- 
hemia (Hibsch),  a.,  ii,  117. 
Terbia,  a  probable  new  element  in  (de 

Boisbaudran),  a.,  ii,  249. 
Terebic  acid,  refraction   equivalent   of 
(Anderlini),  a.,  ii,  229. 
from  o-pinonic  acid  (von  Baeyeb), 

A.,  i,  308. 
from    the   oxidation  of    sobreritritol 

(Ginzbeeg),  a.,  i,  446. 
from   terpenylic    acid    (MahlA    and 
Tiemann),  a.,  i,  385. 
Terephthalic  acid  from  the  oxidation  of 
camphene  (Marsh  andG-AEDNER), 
T.,  84;  P.,  1895,  206. 
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Tereplitlialic  acid,  etlijlic  salt,  magnetic 
rotator?  power,  &c.,  of  (Peekin), 
T,  1132,  1178,  1238. 
^e^rabromo-  (Rupp),  A..,  i,  618. 
tetrachloro-  (Rupp),  A.,  i,  618. 
iefriodo-  (Rupp),  A.,  i,  618. 
Tereplitlialylazoimic    acid,    etliylic    salt 

(CuRTius  and  Davidis),  A.,  i,  681. 
Terephtbaljlazoimide      (Cubtius     and 

Dayidis),  a.,  i,  681. 
Terephthalylhydrazide,     hydrocliloride, 
formylidene,      isopropylidene,      and 
benzylidene  derivatives  of  (Cuetius 
and  Davidis),  A.,  i,  681. 
Terepbtbalylhydrazineacetoacetic     acid, 
ethylic  salt  (CuKTius  and  Davidis), 
A.,  i,  681. 
Tereplitbalylbydrazinic     acid,     ethylic 
salt,      hydrochloride,     sodium      and 
benzylidene  derivatives  of   (CuRTius 
and  Davidis),  A.,  i,  681. 
Terpene,  CjoHjg,  from  Charas  (Wood, 
Spivey,  and  Easterfield),  T.,  541  ; 
P.,  1896,  76. 
Terpene  hydrate  from  limonene  hydro- 
chloride (Keemees),  a.,  i,  177. 
A^-^-Terpene,  1-bromo-    (voN   Baeyee 
and  Blau),  A.,  i,  53. 

nitrosobromide  (voN  Baetee  and 
Blau),  A.,  i,  53. 
compounds    from  (voN  Baeyee 
and  Blau),  A.,  i,  53. 
Terpenes    from  oil  of   lignaloes  (Bae- 
BiEE  and  Bouveault),  A.,  i,  55. 
behaviour   of,   toAvards  trichloracetic 
acid  (Reyciilee),  A.,  i,  308. 
A'^  ^-Terpeuol    acetate,    nitrosobromide 
(von  Baeyee  and  Blau),  A.,  i, 
53. 
compounds  from  (von  Baeyee  and 
Blau),  A.,  i,  53. 
nitrosocbloride,  compound  from  (von 
Baeyee  and  Blau),  A.,  i,  54. 
Terpenone,    CioHigO,    from  bisnitroso- 
tetrahydrocarvone,    and   its    semicar- 
bazone  (von  Baeyee),  A.,  i,  248.       "* 
Terpenylic  acid  (Fittig  and  Wolff), 
A.,  i,  135. 
from  oxidation  of  sobreritritol  (Ginz- 

beeg),  a.,  i,  446. 
from  pinoylformic  acid  (vonBaey'Ee), 

A.,  i,  621. 
oxidation  and  constitution  of  (Maiila 
and  Tiemann),  A.,  i,  385. 
Terpin     hydrate      from     carvene 

(Reychlee),  A.,  i,  308. 
Terpineol,  conversion  of,  into  dipentenc, 
and  terpinolene  (Wallach),  A  ,  i, 
572. 
nitrosocbloride,  behaviour  of,  towards 
halogen  hydrides  (von  Baeyee), 
A.,  i,  246. 


Terpineol  nitrosochloride,  conversion  of, 

into  hydroxydihydrocarvoxime  (Wal- 
lach), A.,  i,  571. 
Terpinolene,  from  terpineol  (Wallach), 

A  ,  i,  572. 
Tetrabenzoylfisetin  (Peekin  and  GrUN- 

nell),  T.,  1305  ;  P.,  1896,  158. 
Tetrabenzoylluteolin  (Peekin),  T.,  210  ; 

P.,  1896,  37. 
ea^o-Tetracetodiamido-^-xylene      ( Lus- 

tig),  a.,  i,  164. 
Tetracetylaconine,    preparation     and 

hydrolysis  of  (Dunstan  and  Caer), 

P.,  1895,  178. 
Tetracetvldibromoluteolin    (Peekin), 

T.,  210  ;  P.,  1896,  37. 
Tetracetylethane  ?  from  sodioacetyl- 

acetone  (Zanetti),  A.,  i,  249. 
^Tetracetylfisetin    (Peekin    and    Gun- 

nell),  T.,  1305;  P.,  1896,  158. 
Tetracetyl-;8-galactochIoral  (Haneiot), 

A.,  i,  519. 
Tetracetylluteoiin   (Peekin),  T.,   210; 

P.,  1896,  37. 
Tetracetylrhamnonic   nitrile,    and    tlie 

action  of  silver  oxide  on  it  (Fischee), 

A.,  i,  525,  526. 
Tetracetylsiiccinylhydroxamic      acid 

(Eeeeea),  a.,  i,  286. 
Tetracetyltartaryl-a-naphthalide 

(Boettingee),  a.,  i,  443. 
Tetracetylxylose  (Bader),  A.,  i,  336. 
Tetradecylacetylene.      See   Hexadecyl- 

inenes. 
Teti-agophosphite  from  Sweden  (Tgel- 

steom),  a.,  ii,  308. 
Tetrahedrite   from  New  South   AYalcs 
(Liveesidge),  a.,  ii,  657. 

argentiferous,    from    Broken    Hill, 
N.S.W.  (Smith),  A.,  ii,  30. 
Tetrahydroacetophenone.       See    cyolo- 

Ilexenyl  methyl  ketone. 
Tetrahydro-1  :  3  :  5-carvacrol.        Sec 

1  -Methyl-3-i.sopropy  l^j/f  Zohexen-5-ol . 
Tetrahydrocarveol,    active,    from    pliel- 

landrene  nitrite  (Wallach  and  Her- 

big),  A.,  i,  101. 
Tetrahydrocarvone    derivatives    from 

])hellandrene   (Wallach   and  Her- 

big),  a.,  i,  101. 
Tetrahydrocarvonebisnitrosylic     acid, 
from  bisnitrosotetrahydrocarvone 
(von  Baeyer),  a.,  i,  248. 

bromo-  (voN  Baeyer),  A.,  i,  246. 
Tetrahydrocarvylamine,    active,    from 

phellandrene    nitrite :     its    hydro- 
chloride,   carbamide,    phenylcarb- 

amide,  and  acetyl  derivative  (Wal- 
lach and  Herbig),  A.,  i,  101. 
Tetrahydrocinchonidine    nitrosonitrite 

and  other   salts    (Konek  von  Noe- 

wall),  a.,  i,  395. 
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Tet  rally  clro-?w-crcsol.       See    1-Metliyl- 

r//(7ohexenol-5. 
TetraliTclrocumic  acid.      See  4-i4o-Pro- 

])ylc_?/r/ohexenecarboxylie  acid. 
Tetrahydro--t|/-cumenecarboxylic    acid. 

See  Campholenic  acid. 
Tetrahydrocymene.      See  1  :  4-Methyl- 

propylci/cZoliexene. 
'J'etraliydro-1  :  3-dimethylplienethyloic- 

4-acid.     See  Campholenic  acid. 
'J'oti'ahydronaplitlialene-l  :  4'-dicarb- 

oxvlic  acid,  barium,  and  calcium  salts 

(\ioRo),  A.,  i,568. 
riT-Tetrahydro-a-naplithylamine,     mag- 
netic    rotatory     power,     &c.,     of 

(Peekix),    T.,     1104,    1106,    1213, 

1245. 
a('-Tetraliydro-;3-naplithylamine,     mag- 
netic   rotatoi'y    power,    &c.,    of 

(Peekin),  T.,   1101,  1106,  1213, 

1245. 
l-)8-Tetraliydronaplithyl-3-cyanotri- 

methylpiperidone      (Benedicenti), 

A.,  i,  488. 
Tctrahydro-)8-naphtliyloxamio    acid 

(Benedicenti),  a.,  i,  488. 
Tetrahydro-o-naphthylpiperidine    and 

its    hyfirochloride,    mercurocliloride, 

and  ferrocyanide,  &c.  (Abel),  A.,  i, 

254. 
Tetraliydro-)8-naplitbylpiperidine    and 

its    hydrochloride,     platinochloride, 

aurochloride,  and  picrate  (Roth),  A., 

i,  497. 
Tetrahydrophthalic    acids.     See    cyclo- 

Hexenedicarboxylic  acids. 
Tetrahydroquinacridine      (Niemen- 

TowsKi),  A.,  i,  261. 
Tetrahydroquinidine      nitrosonitrite 

(Konek    von    Nobwall),    a.,    i, 

395. 
Tctrahydroquinine  and  its  acetyl  deriva- 
tive (LippMANN   and  Fleissnee), 
A.,  i,  63. 

nitrosonitrite    (Konek  von    Noe- 
wall),  a.,  i,  395. 
Tetrahydroquinoline,  magnetic  rotatory- 
power,  kc,  of  (Peekin),  T.,  1117, 

1214,  1245. 
Tetrahydrotoluene.      See  Methylcyc/o- 

hexene. 
Tetrahydi'oxydecoic  acid  (Keomee),  A., 

i,  386. 
2:4:2':  4''-Tetrahydroxydiphenyl- 
acetic   acid    (Hewitt  and  Pope), 
T.,  1268,  1269  ;  P.,  1896,  151. 

lactone  of,  and   its  triacetyl   deriva- 
tive (Hewitt  and  Pope),  T.,  1267, 
1269 ;  P.,  1896,  151. 
Tetrahydro-1  :  3  :  5-xylenol.       See 

3  :  5-Dimethylct/c^ohexenol. 
Tetrahydro-^-xylic    acid    [3  :  4].      See 

VOL.  LXX.  ii. 


3  :  4-DimethyIfv/cZoliexenecarbo?iy].c 

acid. 
Tetrallylammonium     hydroxide     (Or- 
loff),  a.,  i,  63i. 

aluminium   alum,  action  of  heat  on 
(Oelofp),  a.,  i,  634. 

chromium  alum  (Orloff),  A.,  i,  631. 
5:5:5:  5-Tetramethoxy-4  :  4  :  4  :  4- 

tetramethyltetraphenyletliylenc 

(Gatteemann),  a.,  i,  173. 
4:4:4:  4-Tetramethoxytetraplienyl- 
ethylene  (GtAtteemann),  A.,  i,*173. 

oxide  (Gatteemann),  A.,  i,  173. 
5:5:5:  5-Tetramethoxytetraphenyl- 

ethylene,    4:4:4:  4-tetracliloro'- 

(Gatteemann),  a  ,  i,  173. 
Tetramethylacetonedicarboxylic  acid, 

ethylic    salt    (Petrenko-Krit- 

SCUENKO,     PiSSARSCHEWSKY,     and 

Herschkowitsch),  a.,  i,  135. 
Tetrametliylc?iamino-a-azonaphthalcne, 

reduction  of;  its  picrate  (Coun),  A., 

i,  100. 
Tetramethylaminodiphenoxazimiuui 
chloride  [N  :  O  :  NMcaCl  = 
1:2:4;   N  :  O  :  NMe^  =  1:2:4] 
(MoHLAU   and  Uhlmann),  A.,  i, 
168. 

iodide    [N  :  O  :  NMcT  =  1:2:4; 
N  :  O  :  NMe2  =  1:2:  4]  (MoHLAU 

and  Uhlmann),  A.,  i,  168. 
Tetramethylaminotetraphenylethylene 

(Gattermann),  a.,  i,  174. 
Tetramethyk^/aminotriphenylcarbinol, 

dichloro-,  salts   of    the    colour   base 

derived  from  (GNEHMandBANziGKR), 

A.,  i,  433. 
TetramethyMiaminotriphenylmethano, 

nitro-,  reduction  of  (Prud'homme), 

A.,  i,  484. 
Tetramethylammonium      hydroxide, 
action  of  heat  on  (Hofmann  Lec- 
ture), T.,  666. 

iodide,    prepai'ation    of    (Hofmann 
Lectuee),  T.,  666. 
Tetramethylaniline,    nitrile    and    iso- 

nitrile    obtained    from    (Hofmann 

Lectuee),  T.,  710. 
Tetramethylapionol    (CiAMiciAN    and 

Silbee),  a.,  i,  608. 
Tetramethylazoxy aniline    (Bornstein), 

a.,  i,  541. 
Tetramethylbenzene.     See  Dureno. 
Tetramethylbeczoic  acids  (Glaus),  A,, 

i,  230. 
5j/;rt-Tetramethy Ibenzoylpropiomc  aei \ 

(Muhe),  a.,  i,  232. 
Tetramethyldehydrobrazilin  (Heezio) , 

A.,  i,  379. 
Tetramethyldehydrohflematoxylin   and 

its  acetyl  derivative  (Hekzig),  A.,  i, 

379. 
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3:5:  3' :  5'-Tetrametliyldiplienjl, 
2  :  2'-^«'amiuo-,  and  its  salts  and  di- 
acetyl  derivative  (Keeschbaum),  A., 
i;  162. 

Tetramethyldiplienjlimide    and    its 
picrate  (Keeschbium),  A.,  i,  162. 

2:7:2':  7'-Tetranactliyldixanthylene 

(GrUEGEXJANZ  and   KoSTANECKl),^., 

i,  52. 

4:5:4':  5'-Tetrametb.yldixantbyjene 

(GrUEGEXJAKZ  aud  KoSTANECKl),  A., 

i,  52. 

Tetramethylene-1  :  3-dioxalylic  acid. 
»  See    c</c'/o-JButane-l  :  3-dioxalylic 

acid. 
Tetramethylethylene.     See  Hexylenes. 
Tctramethylethylenelactic    acid.       See 
jS-^ydroxytetramethylpropionic 
acid, 
'Tetramethyloxamidc,  action    of    nitric 

acid  on  (Feanchimont),  A.,  i,  602. 
'Tctramethylpropylpseudonitrole.       See 
Heptanediw-opropylmethane,  7-nitro- 
7-nitroso-. 
Tetramethylpjrazine      and      its      salts 

(Beandes  and  Stoehe),  A.,  i,  576. 
Tefcramethylsuccinamide  (Thiele    and 

Heusee),  a.,  i,  342. 
Tctramethylsuccinic  acid  (Thiele  and 
Heusee),  A.,  i,  342. 
benzidine    derivative    of     (Attwees, 
ScHiFFEE,  and  Schlossee),  a.,  i, 
fJiO. 
o-phenylenediaraine      derivative      of 
(AuwEES,  Schiffee,  and  Schlos- 
see), A.,  i,  640. 
Tctramethylsuccinic    acid,  ethylic   salt 
(Thiele  and  Heusee),  A.,  i,  342. 
-  bydrogen      ethylic     salt    (Auwees, 
Schiffee,  and  Schlossee),  A.,  i, 
640. 
•  methylic   salt    (Auwees,   Schiffee, 

and  Schlossee),  A.,  i,  640. 
'hydrogen    niethyhc    salt    (Auwees, 
■Schiffee,  and  Schlossee),  A.,  i, 
640. 
Tetramethylsuccinic  anhydride  (Thiele 
and  Heusee),  A.,  i,  342  ;  (Auwees, 
Schiffee,  and  Schlossee),  A.,  i,  640. 
TetramethylBuccino-)8-naphthil 

(Auwees,   Schiffee,  and    Schlos- 
see), A.,  i,  640. 
Tctramethylsuccinonitrile  (Thiele  and 

Heusee),  A.,  i,  342. 
Totramethylsuccino-^;-tolil       (Auwees, 
Schiffee,    and    Schlossee),  A.,  i, 

G3;o. 

Tctramines,     discovery   of    (ETofmann 

Lectuee),  T.,  687. 
Tctramylammonium   hydroxide,  action 

of  heat    on    (Hofmann    Lectuee), 

T.,  666. 


Tetramylammonium  iodide  (IIofma>'X 

Lecture),  T.,  666. 
Tetraphenoxyquinol       (Jacksox       and 

Grindlky),  a.,  i,  155. 
Tetraplienoxyquinohe     (Jackson     and 

GtEindley),  a.,  i,  155. 
1:3:4:  6-Tetraphenyldihydropyrid- 

azine,    benzoyl     derivative    oi",    anl 

additive  product   with   nitrous    acid 

(Smith  and  Eaxsom),  A.,  i,  322. 
Tetraphenyldiphenylenepropane 

(Klingee  and  Lonnes),  A.,  i,  375. 
Tetraphenyldiphenylenepropylene  oxidi^' 

(Klingee     and     Lonxes),    A.,    i, 

375. 
Tetraphenyldiphenylenetrioxymethyl- 

ene   (Klingee   and   Loxxes),  A.,  i. 

375. 
Tetrapbenyldisulphoneortliophenylene- 

diamine  (Hinsbeeg  and  Steuplfe). 

A.,  i,  47. 
Tetraphenylene-ethylene.      See      Bidi- 

phenylene-ethylene. 
Tetraphenylene-ethylene  dioxides.     See 

Dixanthylenes. 
Tetraphenylenepinacolin.       See      Bidi- 

phenylene-ethylene  oxide. 
Tetraphenylmelamine,    preparation     of 

(Hofmann  Lectuee),  T.,  716. 
Tetraphenyl-^-tolyldiguanide :  its  hydro- 
chloride and  platinochloride  (Maeck- 

wald),  a.,  i,  30. 
4  :  4:4:  4-Tetrapropoxytetraphenyl- 

ethylene  (GtAtteemann),  A.,  i,  173. 
Tetrapyridine  cobaltous  chloride  (Eei- 
zenstein),  a.,  i,  316. 

nickelous  chloride  (Reizenstein),  A., 
i,  316. 
Tctra-o-tolylphenyldiguanide :  its  hydro- 
chloride and  platinochloride  (Maeck- 

wald),  a.,  i,  31. 
Tetrazine  derivative,  CJ4H12N4O2,  from 

ethylic  diphenylcarbazidocarboxylate 

(Rupe),  a.,  i,  429. 
Tetrazole,    electrolytic   conductivity  of 
solutions  of  (Baue),  A.,  ii,  144. 

and  its'  sodium  and  barium  deriva- 
tives (Thiele  and  Ingle),  A.,  i, 
108. 

5-amino-,  and  its  cyanate  and  acetyl 
and  benzoyl    derivatives    (Thiele 
and  Ingle),  A.,  i,  107. 
Tetrazones  (Cuetius),  A.,  i,  339. 
Tetrazotic  acid,  amino-,  electrolytic  con- 
ductivity of,  in  solution  (Baue), 
A.,  ii,  144. 
electrolytic   conductivity    of   solu- 
tions   of    the    sodium    salt     of 
(Baue),  A.,  ii,  144. 
Tetrazylazoimide :    its    silver  and    am- 
monium   derivatives     (Thiele     and 

Ingle),  A.,  i,  107. 
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Tctrazylhydrazine  hydrochloride,  action 

of  potassium   cyanate  and  of  aceto- 

phenone  on  (Thiele  and  IisraLE),  A., 

i,  107. 

Tetrazylsemicarbazide      (Thiele      and 

Ingle),  A.,  i,  107. 
4:4:4:  4-Tetrethoxytet\*aphenyl- 

ethane  (Gattermann),  A,,  i,  173. 
4:4:4:  4-Tetrethoxytetraphenylet'liyl- 

ene  (G-attermann),  A.,  i,  173. 
•5:5:5:  5-Tetrethoxy-4 : 4  : 4  :  4-tetra-' 
methyltetraphenylethylene  (Q-Attee- 
MAiS'N),  A.,  i,  173. 
5:5:5:  5-Tetretlioxytetraphenylethyl- 
ene,  4:4:4:  4-tetrachloro-  (Gattee- 
mann),  a.,  i,  173. 
Tetrethylaminodiphenoxazimium  chlor- 
ide   FN  :  O  :  NEtsCl.  =     1:2:4; 
X  :  6  :  NEt.  =  1:2:  4]  (MoHLAIJ 
and  Uhlmann),  A.,  i,  168. 
iodide     [N  :  O  :  NEt^l    =    1:2:4; 
N  :  O  :  NEts     =    1  :  2  :  4]    (MoH- 
lau  and  Uhlmanx),  A.,  i,  168. 
Tetrethylammonium     hydroxide,     dis- 
covery of  (Hofmann  Lecture), 
T.,  665. 
action  of  heat  on  (Hofmann  Lec- 
ture), T.,  666. 
action  of  ethylic  iodide  on  (Hor- 
MANN  Lecture),  T.,  666. 
iodide,  discovery  of  (Hofma'nn  Lec- 
ture), T.,  664. 
action   of    zinc    ethyl   on    (Lach- 
mann),  a.,  i,  460. 
//■aodide  (Lachmann),  A.,'  i,  460. 
Tc'trethyldiamino-a-azonaphthalene  and 

its  picrate  (Cohn),  A.,  i,  100. 
Tetrethylphosphonium   hydroxide,  pre- 
paration of  (HoFMANN  Lecture), 
T.,  672. 
iodide,  discovery  of  (Hofmanx  Lec- 
ture), T.,  602. 
pi-eparation    of    (Hofmann,  Lec- 
ture), T.,  672.  > ; 
Tetrethvlthiodiamine  (Schenck),  A.,  i, 

427.  ' 
Tetric  acid   (tetrinic  acid,   metht/Uetr- 
onic    acid)-   (Wolff),   A.,   i,   87; 
(Freer),  A.,  i,  277,  278.^  : 
action  of  nitrous  acid  on  (Wolff  and 

Schwabe),  a.,  i,  524. 
oxidation  products  of  (Wolff),  A.;  i, 
_87.   ^ 
Tetric  acid,  anilide  of,  and  its  nitroso- 
derivatives  (Wolff),.  A.,  i,  87. 
benzoyl    derivative    (Fbeee),   A.,    i, 
278.  '  ' 

Tetric  acid,  bromo-,  and  its  decomposi- 
tion products  (Wolff),  A.,  i,  87. 
uitroso-  (Wolff),  A.,  i,  .88.  .  ' 
Tetric  chloride  (Feeeu  and  Miller), 
A.,  i,  278. 


I    Tetrinic  acid.     Sec  Tetric  acid. 
Tetrolic    acid,  formation  of,  from  zinc 
and        aiS-dichlorocrotonic        acid 
(SzEjfic   and   Taqgesell),   A.,    i, 
81. 
action   of    water  on   (Desgeez),  A., 
i,2. 
Tetronic  acid  (Wolff),  A.,  i,  87. 

hydrazone  and  benzoyl  derivative  of 
(Wolff    and    Schwabe),    A.,    i, 
523. 
oxinie  of  (Wolff  and  Schwabe),  A., 
i,  524. 
Tetronic    acid,    bromo-    (Wolff    and 
Schwabe),  A.,  i,  522. 
action  of  nitrous  acid  on  (Wolff 

and  Schwabe),  A.,  i,  524. 
reduction  product  of  (Wolff  and 
Schwabe),  A.,  i,  523. 
f^ibromo-,    action    of     ammonia    on 
(Wolff  and   Schwabe),  A.,  i, 
524. 
spontaneous  decomposition  of 
(Wolff  and  Schwabe),  A.,  i, 
523. 
Thallium,   solution    and    diffusion    of, 
in    mercury    (Humphreys),     T., 
1681 ;  P.,  1896,  220. 
vapour    density   of    (Bilz),    A.,    ii, 

152. 
a  new  mineral  (lorandite)  containing 

(Keenner),  a.,  ii,  30. 
physiological  action  of  (CuECi),  A., 
ii,  491. 
Tliallium      hydroxide,    electrochemical 
preparation   of    (Loeenz),   A.,    ii, 
647. 
peroxide  electrodes  in  galvanic  cells 

(TowEE),  A.,  ii,  142. 
perthiomolvbdate  (Hofmann),  A.,  ii, 

476. 
Thallous  fluoroxyhyporaolybdate 
(Maueo),  A.,  ii,  248. 
fluoroxymolybdate  (Maueo),  A.,  ii, 
248. 
Thaumasite    from    New  Jersey    (Pen- 
field  and  Pratt),  A.,  ii,  367 ;  (Pi- 
sani),  a.,  ii,  530. 
Tlienardite  (?)  from  Argentina  (Schick- 

ENDANTZ),  A.,  ii,  480. 
Theobromine,     action     of     potassium 
hydroxide  on  (Fischee),  A.,  i,  12, 
13. 
compound  of,    with  adenine^  in  tea 

(Keijgee),  a.,  i,  450. 
behaviour  of,  in  the  organism  (Al- 

ba*nese),  a.,  ii,  319. 
physiological  action  of  (Albanese), 

A.,  ii,  492. 
periodides.  preparation  and  properties 
of  (Shaw),    T.,    102;    P.,    1805, 
177. 
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Theobromine,  estimation  of,  in  presence 

of  caffeine  (Dexiges),  A.,  ii,  387= 
Theophylline,      production      of,     from 
chlorotheophylline  and  bromotlieo- 
phylline  (Fischer  and  Ach),  A., 
i,  263. 
bromo-    (Fischer  and   Acii),  A.,  i, 

263. 
chloro- :  its  sodium  and  silver  deriva- 
tives (Fischer  and  Ach),  A.,   i, 
263. 
Thermochemistry.     See  Heat. 
Thianthrene.    See  Diphenyiene  bisulph- 
ide, 
dioxide.      See   Diphenyiene  disulph- 
oxide. 
Thiazoline   fi-hydrosulphide    (Gabriel 

and  Stelzner),  A.,  i,  121. 
Thiazolyl     ft-sulphide    (GtABRiel     and 

Stelzner),  A.,  i,  121. 
Thiazylpropionic    acid,   /z-amino-,    me- 
thylic   salt   (Conrad   and    Kreich- 
gauer),  a.,  i,  409. 
Thienyltriphenylmethane  (Weisse),  A., 
i,  565. 
bromo-  (Weisse),  A.,  i,  565. 
chloro-  (Weisse),  A.,  i,  565. 
iodo-  (Weisse),  A.,  i,  565. 
Thiethylimine   (Lengfeld  and  Stieg- 

LiTz),  A.,  i,  79. 
Thiobiazoline,  derivatives  of  (Busch), 

A.,  i,  190. 
Thiocarbanil,  magnetic  rotatory  povrer, 
&c.,   of    (Perkin),   T.,    1124,   1204, 
1244. 
Thiocarbamides,    symmetrical  disubsti- 
tuted,  action  of  alkali  on   (Dixon), 
T.,  857;  P.,  1896,  100. 
Thiocarbanilide,  behaviour  of,  towards 
phenylhydrazine   (Walther),  A.,  i, 
543. 
Thiocarbimides,     aliphatic,    action     of 
mercuric  chloride  on  (PoNZio),  A., 
i,  636. 
ethereal,     synthesis     of    (Hofmann 
Lecture),  T.,  711. 
Thiocarbonic  anhydride  (Dunlap),  A., 

i,  471. 
Thiocarbonylacetoacetic  acid   (Emmer- 
ling),  a.,  i,  127. 
ethylic  salt,  action  of  lead  oxide  on 

(Emmerling),  a.,  i,  127. 
f^tbromo-    and    ^rtbromo-    (Emmer- 
ling),  a.,  i,  127. 
Thiocyanates,  absence  of,  in  the  saliva 
of  dog   and  horse   (Mtjnk),    A.,   ii, 
50. 
Thiocyanobenzenediazonium    chlorides. 
See  Benzenediazonium  chloride,  thio- 
cyano-. 
Thio-ether,     CjsHiaOoNS     (Beugge- 
mann),  a.,  i,  356. 


Thiophen,  magnetic  rotatory  power, 
&c.,  of  (Perkin),  T.,  1117,  1201 
1244. 

condensation   of,  with   benzaldehyde 
(ToHL  and  Nahke),  A.,  i,  690.  ' 

<^mitro-,  silver  salt  of  (Meyer),  A., 
i,  419. 
Thiophen.swwaldoxime   acetate,  velocity 

of  formation  of  nitrile  and  acetic  acid 

from  (Ley),  A.,  ii,  243. 
jS-Thiophencarboxylic  acid,  electrolytic 

conductivity  of  solutions  of  (Loven), 

A.,  ii,  413. 
Thiophenetyltetrahydroquinazolines. 

See   Phenetylthiotetrahydroquinazol- 

ines. 
Thiorufic    acid,    probable    formula    of 

(Emmerling),  a.,  i,  127. 
Thiosemicarbazides  and  thiocarbazides, 

suggestions  as  to   the   nomenclature 

of  (Dixon),  T.,  861. 
"  Thiosinnammoniiimoxydhydrat, 

bromo-"  (Dixon),  T.,  21." 
Thio-derivatives.     See  : — 

Acetic  acid. 

Allophanic  acid. 

Benzamide. 

Benzoic  acid. 

Benzoic  acid  thionamide. 

j8-Benzylcrotonic  acid  and  ^-henzjliso- 
crotonic  acid. 

Ben  zy  loxy  benzaldeliy  de. 

/3-Benzylpropylene. 

Carbanilide  (s-Diplienylthiocarb- 
amide). 

o-  and  jo-Cresols  (o-  and^-Tolyl- 
mercaptans). 

Cyanuric  acid. 

Dehydrotoluidine. 

Dimethylamine. 

Dimethyluramil. 

Diphenylamine. 

Eugenol. 

Formanilide. 

Guaiacol. 

Hydantoinacetic  acid. 

Malic  acid. 

Menthol. 

Methoxy  pheny  Itetrahy  d  roquinazol- 
ine. 

Naphthamide. 

Naphthol  (4-K'aphthyl  mercaptan). 

Naphthyltetrahydroquinazoline. 

Phenol  (Phenyl  mercaptan). 

Phenoxybutyramide. 

Phenylcarbamic  acid. 

Pheny Icarbazinic  acid  bisulphide. 

Phenylcarbimide. 

Phenylsemicarbazide. 

Ph  eny  Itetrahy  droqu  inazolines. 

Piperidine. 

Quinol. 
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Thio-derivatives.     See  : — 
Resorcinol. 
Salicylic  acid. 

Sinamine  ( Alljlthiocarbamide) . 
Thymol. 

Tri-anisaldehyde. 
Tri-benzaldebyde. 
Tri-benzoyl  vanillin. 
Tri-cumaldeliyde. 
Tri-dimethylgentisic  aldehyde. 
Tri-formaldehyde. 
Tri-gentisic  aldehyde. 
Tri-  methy  Ivanillin. 
Tri-pipei'onal. 
Tri-tolualdehyde. 
Tri-vanillin. 
Uramil. 

Veratrole  anilide. 
Thorite  from  Norway  (Schmelck),  A., 

ii,  186. 
Thorium  minerals  in  Norway 

(Schmelck),  a.,  ii,  186. 
carbide   (MoissAN   and  ^tard),  A., 

ii,  423. 
niobate  (Laesson),  A.,  ii,  564. 
nitrate,   commercial,  examination   of 

(Feesenius    and    Hintz),   A.,    ii, 

677. 
oxide,  new  source  of  (Phipson),  A., 

ii,  422. 
dioxide,  action  of  phosphorus  penta- 

chloride  on  (Smith  and  Harris), 

A.,  ii,  179. 
Thorium,    separation   of    cerium   from 

(Fresekius  and  Hintz),    A.,  ii, 

677. 
separation  of,  from  yttrium,  lantha- 
num, and  neodymium  (Fresekius 

and  Hintz),  A.,  ii,  677. 
Thuja  ohtusa,  effect  of  lime  and  mag- 
nesia on   development    of    (Loew 

and  Honda),  A.,  ii,  446. 
Thyme  oil,  analysis  of  (Hieschsohn), 

A.,  ii,  223. 
Thymic  acid,  barium  salt,  and  properties 
of    (Kossel  and   Neumann),  A.,  i, 
658. 
Thymin,   separation  of,   from    sperma- 
tozoa (Kossel),  A.,  ii,  537. 
Thymol  from  dibromomenthone  (Bbck- 

MANN    and    Eickelberg),    A.,   i, 

313. 
magnetic     rotatory     power,    &c.,    of 

(Perkiu),  T.,    1064,    1132,    1183, 

1239. 
■efPect   of,  on    the   freezing   point   of 

dilute  soda  solution  (Goldschmidt 

and  Gtirard),  A.,  i,  474. 
crystalline  form  of  (Pope),  P.,  18^6, 

142. 
compound      of,      with      aluminium 

chloride  (Perrier),  A.,  i,  354. 


Thymol,  amino-,  from  hydroxydiliydro- 
carvoxime    (Wallace),    A.,    i, 
571. 
j»-amino-,  and  its  hydrochloride  and 
acetyl   and    benzoyl    derivatives 
(Plancher),  a.,  i,  358. 
substance  obtained   from,  by  con- 
densation   with  w-benzaldehyde 
(Plancher),  A.,  i,  358. 
nitramino-  (Soderi),  A.,  i,  359. 
benzoate  (Soderi),  A.,  i,  359. 
thio-  (Yoswinkel),  A.,  i,  379. 
Thymoquinonequinolhemiacetal  (Jack- 
son and  Oenslagbr),  A.,  i,  294. 
Tbymotic     acid,     nitro-     (Heyl     and 

Meter),  A.,  i,  146. 
Thymus  gland,    presence   of  iodine  in 

(Baumann),  a.,  ii,  487. 
Thymylic  amylic  ether  (Welt),  A.,  i, 

333. 
Thy reo -antitoxin,   separation  and    pro- 
perties of  (Frankel),  a.,  ii,  119. 
Thyroid  gland,  presence  of  iodine  in  the 
(Baumann),  A.,  ii,  263,  487. 
iodine  compounds  of  (Baumann  and 

Eoos),  A.,  ii,  487. 
extraction   of    thyreo-antitoxin   from 
(Frankel),  a.,  ii,  119. 
Thyroiodin    (Baumann),   A.,    ii,   263, 
487;  (Baumann  and  Roos),  A.,  ii, 
487. 
properties  and  compounds  of  (Bau- 
mann and  Roos),  A.,  ii,  487. 
physiological  action  of  (Roos),  A  ,  ii, 
488.  |. 

Tifeanyite  (KuNz),  A.,  ii,  306.    ^ 
Tin,    specific    heat    of    (Baetoli    and 
Stracciati),  a.,  ii,  145. 
rate     of     diffusion    of,    in    mercury 
(Humphreys),  T.,  251 ;  P.,  1896, 
9. 
veins,  formation  of  (Gautibb),  A.,  ii, 
529. 
Tin-alloys  with  copper  (Foeestke),  A., 
ii,  177. 
solution  and  diffusion  in  mercurv 
of  (Humphreys),  T.,  1682  ;  P'., 
1896,  220. 
with  lead,  solution  and  diffusion  of, 
in     mercury     (Humphreys),     T., 
1681 ;  P.,  1896,  220. 
with    nickel    and    alununium 

(Gautiee),  a.,  ii,  602. 
with  silver,  nielting  points  of 
(Gautiee),  A.,  ii,  646. 
Tin      dioxide,      crystalline    forms    of 
(Aezeuni),  a.,  ii,  307. 
Orthostannic     acid,    electrochemical 
preparation   of    (Loeenz),   A.,   ii, 
647. 
Tin  thiophosphide  (Geangee),  A.,  ii, 
365. 
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Tin  sulphide,  electrocliemical  prepara- 
tion of  (LoREXz),  A.,  ii,  648. 
physical  cliange  produced  hj  gently 
heating  (Speing),  A.,  ii/290. 
Stannic  salts,  action  of  nitric  peroxide 
on  (TnoiiAs),  A.,  ii,  365. • 
bromide,   heat  of   combination  of, 
with    water  in    the   licLuid   and 
solid  states  (Pickering),  A.,  ii, 
148. 
chloride,  preparation  of   (Loeexz). 

A.,ii,  28. 
iodide  (Thomas),  A.,  ii,  608. 
Stannous    chloride,    velocity    of    the 
reaction  between  ferric  chloride  and 
(Notes  and  Scott),  A.,  ii,  158. 
Tin,  detection  of  arsenic  in,  when  lead 
is  present    (de  KoNiNGri),  A.,  ii, 
273. 
estimation  of    (Jannasch  ,  and  Leh- 
nert),  a.,  ii,  548 ;  (Brooks),  A., 
ii,  579. 
estimation   of,   by   electrolysis    (En- 

GELs),  A,  ii,  276.  '        ' 

estimation    of,    in   alloys   with '  lead, 
antimony,  and  arsenic  (A5fDREWs), 
A.,  ii,  501. 
separation   of  mercury   front     (Jan- 
NASCii    and    Lehnert),    A,,    ii, 
546.  .;  '    ; 

Tin-slag,  analysis  of  (Bailey),  A.,  ii, 

451.  ''• 

Tissue,  formation  of,  in  plahts  (Cross, 
Bevan,    and    Smith),    T.,    1605; 
P.,  1896,  174. 
connective  mucin  from  (Chittenden 
and  G-ies),  A.,  i,  456.  '' 

Tissues,  estimation  of   urea  in,  (Kaue- 
MANN),    a.,    ii,    130;     (SCHOjTDOEFi), 

A.,  ii,  131. 
Titanium,   crystallised  (Lett),   A.,  ii, 

304.  .  ; 

Titanium    alloys    of,    with   aluiAinium 

(Moissan),  a.,  ii,  602. 
Titanium    fluoride    (PicciNi),  'A.,    ii, 
178. 
potassium     fluorides     (Maechetti), 

A.,  ii^  20.  • 

dioxide,    separation    of    ferric   oxide 

from  (Feenzel),  A.,  ii,  112. 
Titanic  acid,  estimation  of,  volumetri- 
cally    in  ores    (Wells   and   Mit- 
chell), A.,  ii,  502.         ■ 
Titanium  silicide  {L£vy),  A.,  ii,  304. 
cajsium  alum  (Piccini),  A.,  ii,  365. 
Titanium,  detection  of  (Pennington), 
A.,  ii,  306. 
estimation  of,  precautions  in  (IIille- 

beand),  a.,  ii,  222. 
interference  of,  in  the  estimation  of 
phosphorus  (Pattinson  and  Pat- 
tinson),  a.,  ii,  389. 


Tobacco,    estimation    of   ammonia    and 
nicotine  in  (Kissling),  A.,  ii,  401  j 
(Vedeodi),  a.,  ii,  630. 
Tobacco.  "1       See    Agricultural    chemis- 
Tofu.       J  try  (Appendix). 

Tolane.     See  L>iphenylacetylene. 
Tolidine,  estimation  of  (Vaijbel),  A., 

ii,  507. 
j!;-Tolilbenzoin,    prej)aration    of    (Mil- 
lee  and  Plochl),  A.,  i,  609. 
Toluene,  discovery  of,  in  coal-tar  (Hoi-"- 
MANN  Lectuee),  T.,  693. 
separation  of,  from  coal-tar  naphtha 

(HoFMANN  Lectctee),  T.,  598. 
magnetic    rotatory    power,     &c..    of 
(Feekin),   T.,    1064,    1082—1085, 
1125,  1191,  1241. 
,  heat   of   evaporation  of    (Maeshall 

and  Eamsay),  A.,  ii,  349. 
Toluene,    tria,mino-,   and    its    salts 

(Palmee  and  Beenke),  A.,  i,  539. 
o-   and  j?>-bromo-,  magnetic   rotatory 
power,  &c.,  of  (Peekin),  T.,  1064, 
1131,  1203,  1243. 
2  :  4-bromiodo-  (Hietz),  A.,  i,  531. 
4  :  2-bromiodo-  (Hietz),  A.,  i,  531. 
2:4:  6-bromiodonitro-   (Hietz),  A., 

i,  531. 
bromo-m-iodo^mitro-    (m.   p.    139 — 

141^)  (Hietz),  A.,  i,  531. 
^-bromo-w-nitro-    (Hantzsch    and 

Schdltze).  a.,  i,  672. 
<^ibromo/rmitro-,  reduction  of 

(Palmee  and  Beenke),  A.,  i,  530. 

0-  and  ^-chloro-,   magnetic   rotatory 

power,  &c.,  of  (Peekin),  T.,  1131, 

1203,  1243. 

0-,  P-,  m-,  chloro-  (de  Coninck),  A  , 

i,  473. 
/«-iodo-,   product   of     the    action    of 

bromine  on  (Hietz),  A.,  i,  531. 
^^-iodoxy-,    preparation    of      (WiLL- 

geeodt),  a  ,  i,  533. 
o-nitro-,  melting  point  of  (v.  Schnei- 

dee).  A-.,  ii,  290. 
0-  and   ^^-nitro-,    magnetic     rotatory 
powers,  &c.,  of  (Peekin),  T.,  1095, 
1131,  1162,  1181,  1239. 
f.ronitro-  (Hollemann),  A.,  i,  148. 
preparation    of     (Hantzsch     and 

Schulze),  a.,  i,  353. 
isomerism     of      (Hantzsch     and 
Schulze),  A.,  i,  353. 
exo-m-dinitro-,    and    its    sodium  a)id 
potassium    derivatives    (Holle- 
mann), A.,  i,  148. 
compound  of,  with  ammonia 
(Hollemann),  A.,  i,  147. 
1:2:  3-c^mitroso-    (Zincke),   A.,    i, 

430. 
1:3:  4-c^mitroso-  (Zincke),    A.,    i, 
430. 
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f>-'L'olueneazo-o-cresetoil,    reduction     of 

(Jacobsen,   Hebeb,   Henkich,  and 

ScHWAEz),  A.,  i,  25. 
o-Tolueneazo-w-cresetoil,    reduction    of 

(Jacobsen,   Hebeb,   Heneich,  and 

ScHWAEz),  A.,  i,  26- 
/;/-Tolueneazo-o-cresetoil,   reduction    of 

(Jacobsex,   Hebee,    Heneich,   and 

ScHWAEz),  A.,  i,  26. 
;;i-Tolueneaza-?3?-cresetoi],    reduction  of 

(Jacobsen,    Hebeb,   Heneich,   and 

Schwaez),  a.,  i,  27. 
p-Tolueneazoo-cresetoil,    reduction     of 

(Jacobsen,   Hebee,   Hkneich,    and 

ScHWARz),  A.,  i,  25. 
7>-Tolueueazo-5?2-cresetoil,  reduction    of, 

and    stilbazoniuin    base   of    pi'oduct 

(Jacobsen,    Hebee,    Heneich,   and 

ScHWAEz),  A.,  i,  27. 
o-Tolueneazo-Jw-cresol      (Jacobsen, 

Hebee,    Heneich,   and    Schwaez), 

A.,  i,  26. 
in -Tolucneazo-o-cresol   (Jacobsen, 

Hebee,   Heneich,   and    Schwaez), 

A.,  i,  26. 
m  -Tolueneazo-m-cresol  (Jacobsen, 

IIeber,   Heneich,  and    Schwaez), 

A.,  i,  27. 
y>-Toluencazo-»i-cresol    (Jacobsen, 

Hebee,    Heneich,  and    Schwaez), 

A.,  i,  27. 
o-Tolueneazophenetoil,      reduction      of 

(Jacobsen,  Dusteebehn,  Klein,  and 

Schkolnik),  a.,  i,  24. 
///- lolueneazophenetoil,      reduction     of 

(Jacobsen,  Dusteebehn,  Klein,  and 

Schkolnik),  A.,  i,  25. 
y>-Tolueneazophenetoil,     reduction      of 

(Jacobsen,  Dusteebehn,  Klein,  and 

Schkolnik),  A.,  i,  25. 
7>>- Tolueneazophenol   benzyl   ether,    re- 
duction   of    (Jacobsen,    Dustee- 
behn, Klein,  and  Schkolnik),  A., 
i,  25. 

isobutyl   ether,  reduction  of  (Jacob- 
sen,    Dusteebehn,     Klein,    and 
Schkolnik),  A.,  i,  25. 
^y-Toluenediazoamidobenzenesulphonic 

acid,     sodium,     disodium,     calcium, 

barium,    and     toluidine     salts 

(Schbaube    and    Feitsch),    A.,    i, 

221. 
1:3:  4-Toluenedicarboxjlic  acid.     See 

o-Methylphtbalic  acid. 
/v-Tcluenedisulphoxide  (Metee),  A.,  i, 

684. 
/j-Toluencsulphinic     acid,     electrolytic 
conductivity    of    solutions    of 
(Lov^n),  a.,  ii,  413. 

aniline  and  ammonium   salts  of 
(Meyee),  A.,  i,  684. 
^>-Toluenesulphonamide,    tZtchloro- 


(Kastle,   Kbisee,  and    Bbadlbt), 
A.,  i,  555. 
o-Toluenesulphoneglycocine,    electroly- 
tic    conductivity     of     solutions     of 
(Lovjcn),  a.,  ii,  413. 
p-Toluenesulphoneglycocine,   electroly- 
tic  conductivity  of  solutions  of. 
(LovfcN),  A.,  ii,  413. 
o-Toluic   iicid,    ethylic    salts,  magnetic 
rotatory  power  of  (Peekin),T.,]096, 
1C97,  1130,  1177,  1238. 
o-Toluic      peroxide      (Vanino     and 

Thiele),  a.,  i,  597. 
??z-Toluic  acid,  letrachloro-  (Rupp),  A., 

i,  618. 
^-Toluic  acid  from  turmcrole  (Jacksok 

and  Waeeen),  A.,  i,  387. 
ethylic  salt,  magnetic  rotatory  power 

of  (Peekin),  T.,  1096,  1097,  1130, 

1177,  1238. 
ietraokXoro-  (Rupp),  A.,  i,  618.. 
o-Toluidine,    refraction   equivalents  of, 

at    different    temperatures    (Peb- 

kin),  T.,  4;  P.,  1895,  199. 
magnetic  rotatory  power  of  (Peekin), 

T.,  1104,  1131,  1155,  1159,  1210, 

1245. 
amidosulphonate    (Paai*     and     Ja- 

nicke).  A.,  i,  235. 
estimation    of   water  in    (Dobbikeb 

and  Schbanz),  A.,  tif  403. 
w-Toluidine,  magnetic  rptatory  powers, 
&c.,  of   (Peekin),   T.,,1131,    1210, 
1245. 
^-Toluidine,   discoveiy    of    (Hofmanm 

Lectuee),  T.,  G46.  .,  : 
preparation  of  (Hofmann  Lectxteb), 

T.,  597. 
refraction  equivalents  of,  at  different 

temperatures  (Peekin),  T.,  4;   P., 

1895,  199. 
magnetic  rotatory  power  of  (Peekin), 

T.,     1131,     1155,    1159,    1209, 

1245. 
heat  of  solution  of,  in  ethylic  alcohol, 

chloroform,  and  toluene  (Spbyebs), 

A.,  ii,  411. 
action   of  cyanogen  on    (Hopmann 

Lectuee),  T.,  590,  649. 
oxidation  product  of  (Babsilowbky), 

A.,  i,  357. 
colouring  matter  obtained  by  oxida- 
tion of  (Hofmann  Lectuee),  T., 

605. 
j>-Toluidine     amidosulphonate     (Paal 

and  Janicke),  A.,  i,  235. 
ji>-Toluidine,  estimation  of  water  in 
(Dobeinee  and  SchbaKz),  A.,  ii, 
403. 
Toluidines,  estimation  of,  ,in  am&ne 
(DoBBiNEB  and "  Schbanz),  A.,  ii, 
402. 
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o  Toluido-^-sulphobenzoie  acid  and  its 

barium  salt  (Remsex,  Haetaian,  and 

MUCKKNFUSS),  A.,  i,  373. 
w-Toluido-^-8ulphobenzoic  acid  and  its 

barium     salt     (Remsen,    Hahtman, 

and  Muckenfuss),  A.,  i,  373. 
j:;-Toluido-2?-8uIphobenzoic  acid  and  its 

barium  salt  (Remsen,  IIartaiak,  and 

MUCKENFUSS),  A.,  i,  373. 
o-Toluidotoluquinone    (Jacobsex,    He- 

ber,  Heneich,  and  Schwarz),  A.,  i, 

26. 
f»-Toluidotoluquinone  (Jacobsex,  IIe- 

bek,  Heneich,  and  Schwaez),  A.,  i, 

26. 
^-Toluido-2>-tolylaposafranine  (Fischer 

and  IIepp),  A.,  i,  324. 
o-Toluonitrile,  magnetic  rotatory  powers, 

&c.,  of   (Peekin),    T.,   1096,    1137, 

1206,  1244. 
^-Toluonitrile,    preparntiou    of    (Hof- 
MANN  Lecture),  T.,  705. 

mif^netic  rotatory  power  of  (Perkin), 
T.,  1096,  1137,  3206,1244. 
o-Toluoylalanine,  heat  of  combustion  of 

(SxoHMANNand  Schmidt),  A., ii,  466. 
|)-Toluojlalanine,  heat  of  cojubustion  of 

(Stohmann    and    Schmidt),  A.,  ii, 

466. 
Toluquinone,     frichlovo-     (Elbs     and 

Brunxschweilee),  A.,  i,  2l4. 
o-Toluric  acid,    heat  of  combustion  of 

(Stohmann  and  Schmidt),    A.,    ii, 

466. 
tn-Toluric  acid,  heat  of  combustion  of 

(Stohmanx   and   Schmidt),   A.,  ii, 

466. 
p-To\urio  acid,  heat  of  combustion  of 

(Stohmann   and   Schmidt),   A.,   ii, 

466. 
;>-ToIyl  o-acetoxjstjrjl  ketone  (Kosta- 

necki),  a.,  i,  240. 
p-To\y[  a-coumaryl  ketone  (Kosta- 

necki),  a.,  i,  240. 
^p-Tolyl  o-hydroxystyryl  ketone  and  its 

acetyl    derivative    and    dibromide 

(Kostanecki),  a.,  i,  210. 
f-ToIyl  methyl  ketone,  condensation  of, 

with  benzaideliyde  (Kostaxecki  and 

Eossbach),  a.,  i,  688. 
j9.-Tolyl  styryl  ketone  (Kostaxecki  and 

Ro's.SBACii),  A.,  i,  688. 
^/-Tolylacetic  acid,  sodium  salt  of 
(BrcHKER),  A.,  i,  230. 

tetrabromide  (Buchxer),  A.,  i,  230. 
•o'lolylallylthiocarbamide,    action   of 

bromine   on    (Dixox),    T.,    852;  P., 

1896,  99. 
«-o-Tolylaminopentliiazoline,   7-bromo- 

(Dixox),  T.,  28 1  P.,  1895,  216. 
4^-/>-Tolylaminopenthiazoline,  7-bromo- 

(DixoN),  T.,  27  ;  P.,  1895,  216. 


^-Tolylbenzylidene  methyl  ketone.    See 

^-Tolyl  styryl  ketone. 
Tolj'lcarbimide,   preparation    of    (HoF- 

MANN  Lecture),  T.,  715. 
aS-o-TolylcarboxvethvlrhiocMrbamicle 

(DoRAx),  T.,  327  r  P.,  1896,  74. 
a6-jo-Tolylcarboxyethvlthiocarbamide 

(DoRAx),  T.,  328  Tp.,  1896,  74. 
Tolylenediamine,    discovery    of    (Hof- 

MAXX  Lecture),  T.,  638. 
jp-Tolyl-3-ethoxy-o-phenylenediamine  : 

its  azimide  and  its  stilbazonium  base 

(JaCOBSEX,      DiJSTERBEHX,       KlEIX, 

and  Schkolxik),  A.,  i,  25. 
w-Tolyl-5-ethoxy-o-phenylenediamine  : 
its  hydrochloride,  azimide,  stilbazon- 
ium base,    methenyl  derivative,  with 
its  nitrate  (Jacobsex,  DiJSTERBEnx, 
*    Kleix,  and  Schkolxik),  A.,  i,  25. 
o-Tolyl-6-ethoxy-l  :  3  :  4-tolylenedi- 
amine  :  its  hydrochloride,  thiocarb- 
onyl   compound,  and  stilbazonium 
base  (Jacobsex,  Heber,  Hexrich, 
and  Schwarz),  A.,  i,  26. 
«j-Tolyl-6-ethoxy-l  :  3  :  4-tolylenedi- 
amine  :   its  azimide  and  stilbazonium 
base  (Jacobsex,   Heber,   IIexeich, 
and  ScHVf  ARz),  A.,  i,  26. 
^j-Tolyl-6-ethoxy-l  :  3  :  4-tol.vlenedi- 
amine  :  its  azimide,  tliiocarbonyl  com- 
pound, and   stilbazonivim   base    (Ja- 
cobsex,   Heber,    Hexrich,    and 
ScHWAEz),  A.,  i,  26. 
o-Tolylformimido-eihylic  ether 

(Wheeler  and  Boltwood),   A.,  i, 
478. 
^-Tolylfurf urylidene  methyl  ketone 
(Kostaxecki    and    Podeajansky), 
A.,  i,  689. 
^;-ToIylglyoxylic   acid    and  its    ethylic- 
salt  (Bouveault),  A.,  i,  616. 
hydrazone  of    (Bouveault),    A.,    i, 
650. 
^-Tolvlhydroxymeth}  Isulphone 

(Meyee),  a.,  i,  684. 
Tolylic    ethereal     salts,    extraction    of 

(Draqendorff),  a.,  ii,  278. 
o-Tolylic    amylic  ether  (Welt),  A.,    i, 
333. 
mercaptan  (Voswixkel),  A.,  i,  378. 
methylic    ether,     magnetic    rotatory 
power  of  (Perkix),  T.,  1127,  1128, 
1130,  1159,  1187,  1240. 
w2-Tolylic  amylic  ether  (Welt),  A.,  i, 
333. 
methylic    etlier,    magnetic     rotatory 
power  of  (Perkix),  T.,  1127, 1128, 
1130,  1159,  1187,  1240. 
^>-Tolylic   allylic   ether,  magnetic  rota- 
tory power,  &c.,  of  (Perkin),  T., 
1141,  1226,  1247. 
amylic  ether  (Welt),  A.,  i,  333. 
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/i)-Tolv]ie  mercaptan  (Voswinkel),  A., 
i,'378. 
ruesitylic  sulphide  (BoUEGEOis), 

A.,  i,  18. 
inethylic    ether,    magnetic     rotatory 
powers,  &c.,of  (Perkin),  T.,  1127, 
1128,  1130,  1159,  1187,  1240. 
oxvlylic  sulphide  (Bourgeois),  A.,i, 

18. 
»»-xylylic    sulphide   (Bourgeois), 

A.,  i,  18. 
2)-x\ljlic  sulphide  (Bourgeois), 
A.,  i,  18. 
Tolylketoindene      (Schutten),    A.,    i, 
'  442. 
f//iodo-  (Sghutten),  A.,  i,  442. 
^:>-Tolylmethylnitramine,   o-nitro-  (PiN- 
jsow),  A.,  i,  161. 
f^initro-  (Rombukqh),  A.,  i,  478. 
/)-Tolylmethylnitrosamine,  o-nitro- 
(PiKNOw),  A.,  i,  161. 
f/mitro-  (Romburgh),  A.,  i,  478. 
^-Tolyl-o-phenylenediamine  (Fischer), 
•     Avi,  6^8. 

^-Tolylsuccinimido,  action  of  barium 
hydroxide  on  (Auwers  and  Hab- 
oeb).  A.,  i,  640. 
Telocity  of  decomposition  of,  by 
hydrochloric  acid,  (Miolati),  A., 
ii,  242. 
o-Tolylsulpbamic  acid,  ammonium  salt 

of  (Paal  and  Janic£e),  A.,  i,  235. 
^-Tolylsulphamic  acid  and  its  ammonium 
salt  (Paal  and  Janicke),  A.,  i,  235. 
3'-o-Tolyltetrahydroquinazoline 

(Busch),  a.,  i,  507. 
3'-^-Tolyltetrahydroquinazoline 

(Buscii),  A.,  i,  507. 
o-Tolylthiourea  (Dixon),  T.,  858. 
Topaz  from  New  South  Wales  (Lia'er- 
sidge),  a.,  ii,  658. 
synthesis  of  (Reich),  A.,  ii,  531. 
Tourmaline  from  Bohemia   (Katzee), 

A.,  ii,  188. 
Trachea,  action  of  drugs  on  the  secretion 

of  (Calvert),  A.,  ii,  667. 
Trachyte  from  East  Lothian  (Hatch), 
A.,  ii,  116. 
tridymite-,    from    Lyttelton,    jN.Z. 
(Marshall),  A.,  ii,  193. 
Transition  point.     See  Ileat,  trans-ition 

temperature. 
Trehalose,    digestion  of    (Boubquelot 

and  Gley),  A.,  ii,  315. 
Tremolite  from  Styria  (Can aval).  A., 

ii,  483. 
Triacetonaminoxime   (Hareies),  A.,  i, 

318. 
Triacetone-cZ-glucoheptitol  (Steier),  A., 

i,  77. 
Triacetotetrazylhydrazine  (Thiele  and 
Ixgle),  a.,  i,  107. 


Triacetoxyhydroxydiphenylacetic     acid 
(Hewitt  and  Pope),  T.,  1267;    P., 
1896,  151. 
Triacetyl-ieucodrin  (Hesse),  A.,  i,  495. 
Trianilinephosphine  hydroxide  (MiCHA- 
elis    and     Silberstein),    A.,    i. 
344. 
oxide  (Michaelis  and  Silberstein), 
A.,  i,  344. 
Tri-anisaldehyde,      w-nitro^rithio- 
(Worner),  a.,  i,  227. 
dinitrotrithio-  (Worner),  A.,  i,  227. 
Triazoacetic    acid,    and    hydrolysis    of 

(Curtius),  a.,  i,  338. 
Triazole  compounds   (Andreocci),  A., 

i,  221. 
1:2:  3-Triazoledicarboxylic      acid 

(ZiNCKE  and  Helmert),  A.,  i,  550. 
Tri-benzaldehyde,    a-^rithio-o-bromo- 
(Worner),  a.,  i,  226. 
a-^rVthio-^-bromo-   (Woener),  A.,  i, 

226. 
^-^Wthio-o-bromo-   (Woeneb),  A.,  i, 

226. 
13-irithio-p-hromo-  (Woeneb),  A.,  i, 
227. 
Tribenzenesulphonehydroxylamide,  pre- 
paration of  ( Pilot y).  A.,  i,  556. 
Tribenzoyl-;8-galactochloral      (Han- 

eiot),  a.,  i,  519. 
Tribenzoylmethane,   a-  and  /3-  forms  of 
(Claisen  and  Falk).  A.,  i,  559. 
benzoate  of,  and  its  anilide  (Claisen 

and  Falk),  A.,  i,  560. 
^-bromobenzoate  of,  and  its  a-naph. 
thoate  (Claisen  and  Falk),  A.,  i, 
560. 
Tribenzoylmethane,  ^-bromo-  (Claisen 

and  Falk),  A.,  i,  559. 
Tribenzoyltrimethylenetriamine 

(DuDEN  and  Schabpf),  A.,  i,  124. 
Tribenzoylvanillin,  trithio-  (Woener), 

A.,  i,  226. 
o-Tribenzyltetrazylhydrazine    (Tuiele 

and  Ingle),  A.,  i,  110. 
/3-Tribenzyltetrazylhydrazine  (Thiele 

and  Ingle),  A.,  i,  110. 
Tricarballylic  acid  (Bischoff),   A.,  i, 

468. 
Tricarbouylpiperazinc    (Rosdalsky), 

A.,  i,  257. 
Trichlorhydriu,  action  of  silver  cerotete 

on  (Marie),  A.,  i,  347. 
Tri-cumaldehyde,     w-nitro6*tthio- 
( Woener),  A.,  i,  227. 
a-//-tthio-  (Woener),  A.,  i,  226. 
fi-lritlno'  (Worxer),  A.,  i,  226. 
Tri-dimethylgentisic  aldehyde,  a-^nthio- 
(Worner),  a.,  i,  226. 
j8-/r/thio-  (Woeneb),  A.,  i,  226. 
Tridymite-trachytefrom  Lyttelton,  N.Z. 
(AIaeshall),  a.,  ii,  193*. 
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'jTiethylamine,  discovery  of  (HoFMAifN 
Lecture),  T.,  661. 
action  of  ethylic   bromide  on  (HoF- 

MAXN  Lecture),  T.,  663. 
action  of  ethylic  iodide  ou  (Hofmann 

Lecture),  T.,  664. 
partial  oxidation  of   (de   Haas),  A., 

i,  122. 
dibromide,   action   of    zinc    ethjl   on 
(LachmAxn),  a.,  i,  460. 
'riietbylamylammoniuni      hydroxide, 
action  of  beat  on  (Hofmann   Lec- 
ture), T.,  666. 
Triethylcarbinol.    See  Heptylic  alcohol, 
Triethylchrysaniline,      discovery      of 

(HoFMANN  Lecture),  T.,  622. 
Triethyldiethyleuetriamine,    discovery 

of  (iloFMANN  Lecture),  T.,  687. 
Trietliylenediamine    (Hofmaij^n    Lec- 
ture), T.,  684. 
Triethylenetriamine,  discovery  of,  and 
its   salts    (ffoFMANN   Lecture),   T., 
686. 
Triethylmelamine,  preparation  of  (HOF- 

MANN  Lecture),  T.,  716. 
Triethylphosphine,     preparation     of 
(HOFMANN    Lbcture),    T.,    602, 
671. 
absorption  of  oxygen  by  (Jokissen), 

A.,  i,  589. 
action    of    carbon    tetrachloride    on 

(HoFMANN  Lecture),  T.,  680. 
action   of    etliylic    chloracetate    on 

(HoFMANN  Lecture),  T.,  681. 
action    of   ethylenic    dibromide    on- 

(HoFMANN  Lecture),  T.,  678. 
action    of    iodoform    on    (Hofmaxn 

Lecture),  T.,  680. 
action    of    sulphur    compounds    on 

(HoFMANN  Lecture),  T.,  674. 
compound  of,  with  carbon  bisulphide, 
and  its  derivatives  (Hofmann  Lec- 
ture), T.,  675.     . 
compound   of,   with   phenylthiocarb- 
imide,   and   its   derivatives    (HoF- 
MANN  Lecture),  T.,  676. 
Trietliylphosphine    oxide,    preparation 
of    (HOF3IANN     Lecture),    T., 
672. 
compound  of,  with  platinic  chloride 

(HoFMANN  Lecture),  T.,  674. 
compound     of,   with    zinc     iodide 
(HoFMANN  Lecture),  T.,  674. 
oxychloride,    preparation    of    (HoF- 

MA>x  Lecture),  T.,  674. 
sulphide,  preparation  of   (Hof3iann 
Lecture),  T.,  675. 
Triethylrosaniline,  compound    of,  with 
ethylic  iodide  (Hofmann  Lecture), 
T.,  617. 
Triethyltriethylenetriamine,   discovery 
of  (Hofmann  Lecture),  T.,  687. 


!    Triethylvinylphosphonium   hydroxide, 
preparation  of  (Hofmann  Lecture), 
T.,  678. 
i    Trifolium.     See  Agricultural  chemistry 
I        (Appendix). 

Tri-gentisic    aldehyde,    tr ithio-    (WoR- 
ner),  a.,  i,  226. 
I    Ti'ihydroxybenzophenone.    See  Alizarin 

yellow,  A. 
''    Trihydroxybutane,       tertiary,      nitro- 

( Henry),  A.,  i,  4. 
;    Trihydroxyglutaric   acid,  anhydride  of 

(Bader),  a.,  i,  336. 
I    /-Trihydroxyglutaric    acid    (Fischer), 
A.,  i,  526. 
Trihydroxylamine,    hydriodide  of,  and 
the  action  of  heat  on  (Dunstan  and 
Goulding),  T.,  840 ,  V.,  1896,  73. 
^Vihydroxymenthane,    behaviour    of, 
towards    acetic    anhydride    (Grixs- 
JJERO),  A.,  i,  447. 
j    1:2:  3-Trihydroxyphenylsulphone 

(HiNSBERG-  and  Himmelschein),  A., 
'        i,.685. 

1:3:  4-Triliydroxyquinoline,  2-chloro-, 
and  its  hydrochloride  (Zincke    and 
Winzheimer),  a.,  i,  499. 
1:2':  2-Trihydroxyquinoline 
I        (Diamant),  a.,  i,  105. 

Trihydi'oxyterimne    (voN   Baeyer   and 
I        Blau),;A.,  i,  54. 

Trihydroxyxanthone,    dimethyl    ethei", 
synthesis    of     (Kostanecki    and 
I        Tambor),  a.,  i,  369. 
j    1:3:  4-Triketohydroquinoline,  '2-di- 
j        chloro-,   hydrate   of,   and  its  hydro- 
!        chloride  (Zincke  and  Winzheimer), 
A.,  i,  499. 
Trimellitic   acid   from   methylpurpuro- 
xanthin    (Sciiunck    and   March- 
LEwsKi),  T.,  70;  p.,  1895,  203. 
Trimethoxycoumarin  (Biginelli),    A., 

i,  370. 
Trimethoxycoumarin-^-carboxylic    acid 
and   its   methylic  salt    (Biginelli), 
A.,  i,  370. 
Trimethylacetic   acid.      See    Valeric 

acids. 
Trimethylacrylic   acid.      See   Ilexenoic 

acids. 
Trimethylallylammoniiim  chloride,    ac- 
tion of  heat  on  (Hofmann  Lecture), 
T.,  670. 
Trimethyk>oallylene.     See  Hexinenes. 
Trimethylallyltliiocarbamide  dibromide 

(G-adamer),  a.,  i,  141. 
Trimethylamine,  action  of  halogens  on 
(Remsen  and  Norris),  A.,  i,  336. 
action   of  iodine  on,   in  presence   of 

alkali  (Del^pine),  A.,  i,  589. 
behaviour  of,  with  Nessler's  reagent 
(Delepine),  a.,  i,  589. 
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Trimethylamine,    partial    oxidation    of 
(de  Haas),  A.,  i,  122. 
salt   of,   action    of  iodine  and  alkali 
iodide  on  (Deli{:pine),  A.,  i,  589. 
Trimethylamine    dibromide    (Remsen 
and'NoREis),  A.,  i,  336. 
dieliloride    (Remsen    and    Noeeis), 

A.,  i,  336. 
diiodide  (Remsen  and  Noeeis),  A., 

i,  336. 
liydrochloride   and   picrate    (Delk- 
pine),  a.,  i,  589. 
Trimethylapionolic   acid    (Ciamician 

and  Silbee),  A.,  i,  608. 
Trimetliylazoxyaniline    (Boensteix) , 

A.,  i,  542. 
2:3:  4-Trimethylbenzaldehyde,      pre- 
paration of  (Lucas),  A.,  i,  418. 
2:3:  4-Trimetbylbenzaldoximes 

(Lucas),  A.,  i,  418. 
1:2:  3-Trimethylbenzene.     See  Ilemi- 

mellitliene. 
1:3:  4-Trinietliylbenzene.      See 

-.//-Cumene. 
1:2:  3-Triraethylbenzoic   acid.      See 

Prelienitylic  acid. 
2:4:  6-Trimethylbenzoic  acid.      See 

Mesitylenecarboxylic  acid. 
Triniethylbenzoic  acids,  preparation  of 

(Luca's),  a.,  i,  418. 
rt.y-Trimethylbenzoylpropionic    acid 

(Muhr),  a.,  i,  231. 
Trimetbylbromethylaramonium  brom- 
ide, preparation  of  (IIofmann  Lec- 
tuee),  T.,  680. 
Triniethylisobuty] ammonium   platino- 
chloride,  crystalline   form   of    (HOF- 
MAXN  Lectuee),  T.,  671. 
Trimethylchrysaniline,   discovery   of 

(HoFMANN  Lectuee),  T.,  622. 
Trimethylcyanuric   acid    (Schiff),   A., 

i,  530. 
'frimetliyldehydrobrazilin    and    its 

acetyl  derivative  (Herzig),  A.,  i,  379. 
Trimethylene.     See  fyc/o-Propane. 
Trimethylene-jS-dinaphthylsuIplione 

(Teoegee  and  Aetmann),  A.,  i,  570. 
Trimethylenepbenylenediamine    (HiNS- 
BEEG  and  Steuplee),  A.,  i,  48. 
dinitroso-    (Hinsbebg    and    Steu- 
plee), A.,  i,  48. 
Trimethyienepiperylium    bromide    and 
its   salts    ((xABEiEii  and  Stelznee), 
A.,  i,  703. 
Trimetbylenetriamine,    tribenzoyl     de- 
rivative of  (DuDEN  and  Scbaeff), 
A.,  i,  124. 
iriamino-  (DuDEX  and  Schaeff),  A., 
1,  123. 
triortliohydi'oxybenirylidcne     de- 
rivative   of    (DuDEN    and 
Schaeff),  A.,  i,  123. 


Trimethylenic  glycol  (Noyes  and  Wat- 
kins),  A.,  i,  115. 
1:3:5:  2-Trimethylethylbenzeue 
{ethylmesitylene),    synthesis   of 
(Tokl),  a.,  i,  17. 
ritbromo-  (Tohl),  A.,  i,  17. 
dimtvo-  (Tohl),  A.,  i,  17. 
1:3:5:  2-Trimethylethylbenzene- 
sulphonic  acid,  salts  of  (Tohl),  A.,  i, 
17. 
Trimethyletliylene.     See  Amylene. 
aoai-Trimetliylglutaranilic    acid 

(Auwees  and  Ziegler),  A.,  i,  643. 
aaoi-Trimethylglutaric    acid    (AuWERS 

and  Ziegler),  A.,  i,  643. 
aaa, -Trimethylglutaric     anhydride, 

bromo-  (Auwees  and  Ziegler), 
A.,  i,  643. 
action    of   bases    on    (Auwees, 
ScHiFFEE,  and  Singhof),  A.,  i, 
643. 
action    of    aniline    on     (Auwees, 
ScHiFFEE,  and  Singhof),  A.,  i, 
643. 
a/3|8- Trimethylglutaric    acid    (Peekin 
and    Thoepe),     P.,    1896,    156; 
(Auwees    and    Ziegler),    A.,    i, 
643. 
ethylic  salt   (Perkin  and  Thorpe), 
P.,  1896,  156. 
I    oa/3-Trimethylglutaric    acid,    /3-bi-omo-, 
i        ethylic    salt,  and  action  of  alcoliolic 
I        potassium  cyanide  on  (Peekin  and 
j        Thoepe),  P.*^,  1896,  156. 
I    TrimethylhseiTiatoxylin,    acetyl    deriva- 
j        tives  of  (Heezig),  A.,  i,  379. 
i    2:4:  6-Trimethylhexahydropyridine. 

See  Copellidine. 
i    1:2:  5-Triraethylct/oZohexane 

(Zelinsky  and  Refoematsky),  A., 
j  i,  210. 

j        nitro-,  labile  form  of  (Konowaloff;. 
A.,  i,  676. 
Trimetliylc7/c/oliexanone    {trimethyl- 
ketohexamethj/lene)  (Zelinskv  and 
Refoematsky),  A.,  i,  130. 
j        action    of    nascent    liydrogen    on 
i  (Zelinsky    and    Refoematsky), 

A.,  i,  130. 
Trimethylbydroxylamine,  hydriodide  of 
(Dunstan  and  G-oulding),  T.,  839; 
P.,  1896,  72. 
I    Trimethyl-3-hydroxytetrahydronapli- 
i        thylaumioni\im     chloride,    picrate, 
I        aui'ochloride,    and    platinochloride 
!        (Bambeegee    and    Lodteb),  A.,  i, 
100. 
1'  :  3' :  3'-Trimethyl-2'-indolinone    and 
its    platinochloride,    aurochloride, 
mercurochloride   (I3eunnee),   A.,   i, 
625. 
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1'  :  3'  :  S'-Trimetliylindolium      liydrox- 
ide    and     its    hydrochloride, 
sulphate,     mercurochloride,     and 
platinoeliloride     (Beunnee),     A., 
i,  625. 

f^ibromo-  (BE^N^EE),  A.^  i,  625. 

f^mitro-  (Beunnee),  A.,  i,  625. 
Trimethyliodethylammonium    iodide 

(Gabeiel and  Steltznee),  A.,  i,  121. 
Triniethylketohexamethylene.      See 

Trimethylc^cZohexanone. 
2:4:  6-Trimethylmandelic    acid 

(Metee  and  Sohn),  A.,  i,  434. 
2:2:  4-Trimethylpentane-3-ol-l-al. 

See  Hydroxyoctoic  aldehydes. 
2:2:  4-Triniethylpentane-l  :  3-diol. 

See  Octyleneglycols. 
2:2:  4-lrimethylpentane-3-oloic  acid. 

See  Hydroxyoctoic  acids. 
Trimethylphosphine,    preparation   of 

(IIoFMANX  Lectuee),  T.,  671. 
Trimethylpimelic   acid,    synthesis   of 
(Zelinsky    and    Kefoematsky), 
A.,  i,  130. 

r//cyano-,  ethylic  salt  (Zelinsky  and 
Eefoematsky),  a.,  i,  130. 
2:2:  6-Trimethylpiperidine,  4-amino-, 

and   its   salts   and  acetyl  derivatives 

(Haeeies),  a.,  i,  318. 
«/3/8-Trimethylpropionic   acid.      See 

Hexoic  acids. 
Trimethylpropylammonium    platino- 
eliloride,  crystalline   form   of   (Hof- 

MANX  Lecture),  T.,  671. 
Trimethyli.sopropylammoniuni  chloride, 

action   of   heat   on   (IIofmann  Lec- 

tuee),  T.,  670. 
Trinietliyipyrazine    and  its  salts 

(Beandes  and  Stoehe),  A.,  i,  576. 
2:4:  6-Trimethylpyridine.      iSee   Col- 

lidine. 
Trimethylpyrogallol,  magnetic  rotatory 

power,   &c.,  of   (Peekin),  T.,   1064, 

1127,  1189,  1241. 
Trimethylpyruvic  acid  (GtLijcksmann), 

A.,  i,  333. 
1:3:  2'-Trimethylquinoline,  condensa- 
tion of,  with  opianic  acid  (Nencki), 

A.,  i,  256. 
Trimethylrosaniline    methochloride 

(HoFMANN  Lectuee),  T.,  625. 
>3-Trimethyluric  acid   (Fischee  and 

AcH),  A.,  i,  12. 
/S-Trinaphtbyiallyltrisulphone 

(Teoe&ee  and*  Aetmann),  A.,  i,  570. 
Trinitrides,    decomposition   of    (Peea- 

tonee  and  Oddo),  A.,  ii,  245. 
Trioxymethylene,  use  of,  for  disinfection 

(Beochet),  a.,  i,  345. 
Triphenylcarbinol,   formation   of,  from 

ethylic    oxalate    and     bromobenzene 

(Fkey),  a.,  i,  99. 


2:4:  5-Triphenyl-4  :  5-dihydroglyox- 

aline  (Feist   and  Aenstein),  A.,  i, 

259. 
2:3:  5-Triphenyl-5  :  6-dihydropyrazine 

(Feist  and  Aenstein),  A.,  i,  258. 
3:4:  6-Triphenyldihydropyridazine 

(Smith),  A.,  i,  322. 
Triphenylethanolone.     See  Diphenyl- 

hydroxyacetophenone. 
Triphenylethanone.     Seo  Diphenyl- 

acetophenone. 
Triphenylguanidine,  discovery  of  (IIof- 
mann Lectuee),  T.,  686. 

action    of    cyanogen    on    (Hofmann 
Lectuee),  T.,  715. 
Triphenylmelamine,   preparation    of 

(Hofmann  Lectuee),  T.,  716. 
Triphenylm ethane,  refraction  equivalent 
*         of  (Andeelini),  a.,  ii,  229. 

magnetic  rotatory  power,  &c.,  of 
(Peekin),  T.,  1085,  1086,  1152, 
1195,  1230,  1242. 

^-nitro-(/tamino-,   reduction   of 
(Peud'uomme),  a.,  i,  307. 
Triphenylmethane  dyes,  constitution  of 

(Vaubel),  a.,  i,  242. 
Triphenylphospliine    and    its    chloride 

(Hofmann  Lectuee),  T.,  683. 
1:3:  4-Triphenylpyrazole  (Smith  and 

Ransom),  A.,  i,  322. 
3:4:  6-Triphenylpyridazine    (Smith), 

A.,  i,  322. 
Triphenylrosaniline,   constitution   of 

(Hofmann  Lectuee),  T.,  614. 
Triphenylrosanilinesulphonic  acids,  dis- 
covery of  (Hofmann  Lectuee),  T., 

616. 
Triphenylstibine :  its  chloride  and  hydr- 
oxide (Hofmann  Lectuee),  T.,  683. 
Triphenylvinylic      alcohol,    action     of 

hydroxylamine      liydrochloride      on 

(BiLTz),  A.,  i,  690. 
Triphosphonium    triiodide,  preparation 

of  (Hofmann  Lectuee),  T.,  680, 
Triphylite,  ojDtical  properties  of  (Pen- 

FiELD  and  Peatt),  A.,  ii,  184. 
Tripiperonal,  a-trithio-   (Woenee),  A., 
i,  226. 

iS-^Wthio-  (Woenee),  A.,  i,  226. 
Tripropylaraine,    partial    oxidation    of 

(de  Haas),  A.,  i,  122. 
Triresorcinol  (Hesse),  A.,  i,  153. 

hydrobromide  (Hesse),  A.,  i,  153. 

hydrochloride  (Hesse),  A.,  i,  ]52. 

diacetyl  derivative  of  (Hesse),  A.,  i, 
153. 
Triresorcinol,   bromo-,   and   its    hydro- 
bromide  (Hesse),  A.,  i,  153. 

iefrahvomo-,  and  its  pentahydrobrom- 
ide  (Hesse),  A.,  i,  153. 

Jiepfahromo-  (Hesse),  A.,  i,  153. 
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Triticum.     See  Agricultural  chemistry. 
Tri-w-tolualdelijde,    a-tri\h\o-     (VVoH- 
?j-er),  a.,  i,''226. 
^-^rithio-  (Worner),  A.,  i,  226. 
Tri-p-tolualdehyde,     a-trit\\\o-     (Wok- 
ner),  a.,  \\  226. 
^-trithxo-  (Worker),  A.,  i,  226. 
Tritoluenesulphonamide    (Meyer),  A., 

i,  684. 
Tri-p-tolyldibenzylidenetrimethyltri- 
ketone  (Kostanecki  and  Rossbach), 
A.,  i,  688. 
Tritolylguanidine :   its  hydrochloride 

and  nitrate  (Marckwald),  A.,  i.  30. 
Trivanillin,  trithio-   (Wobner),  A.,   i, 

226. 
Tropeine,  acetyl,  lactyl,  succinyl,  malyl, 
tartryl,  and  hippuryl  derivatives  of 
(Merck),  A.,  i,  65. 
physiological  action  of  derivatives  of 
(Merck),  A.,  i,  65. 
•vp-Tropeine,  benzoyl  derivative  of,  and 

its  salts  (Willstatter),  A.,  i,  452. 
Tropic  acid,  scojDoleine  of  (Merck),  A., 

i,  65. 
Tropigenine  and  its  ^-benzoyl  derivative 

(Willstatter),  A.,  i,  582. 
i/z-Tropigenine,     formation    of    (Will- 
statter), A.,  i,  655,  709. 
salts  and  benzoyl  derivative  of  (Will- 
statter), A.,  i,  655,  709. 
Tropilene,  oxidation  of  (Ciamiciax  and 

Silber),  a.,  i,  397. 
Tropine,  constitution  of  (Ladexbirg), 
A.,  i,  326. 
and  derivatives,  formula)  of  (Will- 
statter), A.,  i,  328. 
formation  of  ;|/-tropine  from  (Will- 
statter), A.,  i,  451. 
;|/-Tropine,  preparation  of  (Willstat- 
ter), A.,  i,  451. 
oxidation  of  (Willstatter),  A.,  i, 

451,  709. 
opianate.    See  Opianic  acid,  ;|/-tropine, 
salt  of. 
Tropinic  acid,  from  diliydroxytropidine 
(Willstatter),  A.,  i,  65. 
constitution  of  (Willstatter),  A.,  i, 

267. 
action  of  phosphorus  and  hydriodic 
acid  on  (CiAMiciAN  and  Silbbr), 
A.,  i,  513. 
cZ-Tropinic  acid  and   its  methylic   salt, 
its  methiodide,  and  other  derivatives 
(Willstatter),  A.,  i,  265. 
propylic     salt     and    its    methiodide 
(Willstatter),  A.,  i,  267. 
i-Tropinic    acid :    its    derivatives    and 
salts  (Willstatter),  A.,  i,  265. 
methylic  salt,  and  its  methiodide  and 
other  derivatives  (Willstatter), 
A.,  i,  265. 


Tropinone,  preparation  of,  and  its  salts 
and   methiodide    (Willstatter), 
A.,  i,  327. 
analogy  of,  with  granatonine  (Will- 
statter), A.,  i,  328. 
action  of  bromine  on  (Willstatter), 

A.,  i,  709. 
reduction  of  (Willstatter),  A.,  i, 

451. 
cyanhydrin    (Willstatter),    A.,   i, 
582. 
hydrolysis   of ;    formation  of   iso- 
merides  of  cocaine  (Willstat- 
ter), A.,  i,  707. 
Tropinone,  ^ei^rabromo-,  formation,  oxi- 
dation,   and   constitution  of    (VVill- 
statter),  a  ,  i,  709. 
Tropinonemethylammonium  liydroxidc. 
preparation    and     decomposition    of 
(Willstatter),  A  ,  i,  327. 
Tropinoneoxinie      aud    its     derivative* 

(Willstatter),  A.,  i,  327. 
Tropinonephenylhydrazone      (Will- 
statter), A.,  i,  327. 
Tropylscopoleine  and  salts  (Luboldt), 

A.,  i,  396. 
Trypsin,    solubility    of,    in    alcohol 

(Dastbe),  a.,  i,  398. 
Tuberin,  a   globulin   from   the  potato, 
preparation  and    properties  of    (Os- 
borne and  Campbell),  A.,  i,  715. 
Tufa,      calcareous,     from      Bungonia, 

IT.S.W.  (Cukbin),  a.,  ii,  535. 
Tungsten,  preparation  of  pure  (Mois- 
san),  a.,  ii,  606. 
atomic  weight  of  (Schneidke),  A., 

ii,  428. 
properties   and   reactions  of   (Mois- 
san),  a.,  ii,  607. 
Tungsten    alloys   of,   with    aluminium 
!  (Moissan),  a.,  ii,  602. 

j        with    iron     (Benneville),    A.,    ii, 
j  174. 

I    Tungsten    carbide    (Moissan),  A.,  ii, 

607. 
!        oxyfluoride  (Piccini),  A.,  ii,  178. 
I        potassium  oxyfluorides  (Marchetti), 
A.,  ii,  20. 
Tungstic  acid,  salts  with  rare  earths 

(Hitchcock),  A.,  ii,  526. 
Metatungstic  acid,  physical  properties 

of  (Soboleff),  a.,  ii,  478. 
Paratungstates  of  sodium,  potassium, 
and  ammonium  (Hallopeau),  A., 
ii,  652. 
lodotungstic   acids    and    their    salts 

(Chretien),  A.,  ii,  652. 
Phosphododecatungstic  acid,  physical 
properties   of   (Soboleff),   A.,  ii, 
477. 
Tungstozirconic.      See   Zirconotung- 
stio. 
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Tungsten  :  Tungstitartaric  acid,  salts  of 
(Hendeesox  and  Babe),  T.,  1456: 
P.,  1896,  169. 
Turacin,  absorption  gpectruni  of  (Gam- 

gee),  a.,  i,  714. 
Turacoporphyrin,   absorption    spectrum 
of  (G-amqee),  a.,  i,  714. 
identity    of,    -with    haematoporphyrin 
(G-amgee),  a.,  i,  714. 
Tnrmerole,  properties  and   formula  of 
(Jackson     and     Waeeen),     A.,    i, 
387. 
Turpethic  acid  (Keomee),  A.,  i,  386. 
Turpetliin     from     Ipomcea     turpethum 
(Keomee),  a.,  i,  386. 
tbe  soluble  ferment  found  in  dahlia, 
beetroot,  &c.   (Bebtrand),  A.,  ii, 
571. 
Tyrosin,  oxidation  of,  by  a  soluble  fer- 
ment, tyrosinase  (Bebteand),  A., 
ii,  571. 
detection   of   (Landsteineb),  A.,  ii, 
284. 


u. 


Ulex  europccus,  occurrence  of  cytisine  in 

(Pluggb),  a.,  ii,  61. 
^'  TTltraraarine "     from     New     Mexico 

(Packaed),  a.,  ii,  530. 
Unibelliferone  from  Sagapen  resin  (IIo- 

hexadel),  a.,  i,  58. 
Undecolic    acid.       See    under   Hende- 

cenoic  acid. 
/.vo-L'ndecylamine.      See    /.$o-Hendecyl- 

amine. 
Unriecylenic    acid.       See    Hendecenoic 

acids. 
Unsaturated    compounds,   classification 

of  (Michael),  A.,  i,  133. 
Ui'!U'yl-2-liydro3ulphide,  3-amino-,   and 
its   ammonia   compound   and    acetyl 
derirative  (Weidel  and  Niemilow- 
SKi),  A.,  i,  105. 
;7?-Uramidobenzoic  acid  and  its  methylic 
salt  (Zixcke  and  Helmeet),  A.,  i, 
548. 
4-amino-,  and  its  salts  (Zincke  and 

Helmeet),  A.,  i,  548. 
4-nitro-,  and  its  salts   (Zincke  and 
Helmeet),  A.,  i,  548. 
^?-Uramidobenzoic   acid    and    its    salts 
(Zi>X'ke    and    Helmeet),    A.,   i, 
549. 
3-amino-,  and  its  salts  (ZiNCKE  and 

Helmeet),  A.,  i,  549. 
3-nitro-,  and  its  salts  (Zincke  and 

Helmeet),  A.,  i,  549. 
r//nitro-,    and     its     ammonium    salt 
(Zincke    and    Helmeet),    A.,   i, 
549. 


3  :  4-Uramidobenzoyl-l-carboxylic  acid. 
See  Diketotetraliydroquinazoline-2- 
carboxylic  acid. 
m-Uramidodibenzoic  acid  and  its   me- 
thylic salt  (Zincke  and  Helmeet), 
A.,  i,  548. 
^-Uramidodibenzoic  acid  and  its  salt!? 

(Zincke  and  Helmeet),  A.,  i,  549. 
Uramil,  tliio-  (Fischee),  A.,  i,  141. 

action  of  hydrochloric   and   nitric 

acids  on  (Fischee),  A.,  i,  141. 
action    of    potassium    cyanate    on 

(Fischee),  A.,  i,  142. 
metallic  salts  of  (Fischee),  A.,  i, 
I  141. 

;  methyl  derivative,  action  of  potas- 

sium cyanate  on  (Fischee),  A., 
i  i,  143. 

I    Uraninite,  spectrum  of  gas  from  (Lock- 
'    tee),  a.,  ii,  596. 

Uranium,  preparation  and  properties  of 

(Moissan),  a.,  ii,  525. 

temperature   of   sparks  detached  by 

steel    from    (Chesneatj),    A.,    ii, 

407. 

Uranium    alloys    of,    with    aluminium 

(Moissan),  A.,  ii,  602. 
Uranium    salts,    action   of,    on    organic 
acids  in  presence  of  light  (Fay), 
A.,  i,  465. 
thermochemistry  of  (Aloy),  A.,  ii, 
590. 
carbide  (Moissan),  A.,  ii,  364. 
oxynitrlde  (Smith  and  Matthews), 

A.,  ii,  177. 
niobate  (Laesson),  A.,  ii,  564. 
dioxide  (Smith  and  Matthews),  A., 

ii,  177. 
potassium   sulphate,    phosphorescent 
radiations  from  (Becqueeel),  A., 
ii,  406. 
Uranyl  cseslum  chloride  (Wells  and 
Boltwood),  a.,  ii,  108. 
molybdate    (Hitchcock),    A.,    ii, 

526. 
tungstate     (Hitchcock),    A.,    ii, 
526. 
Urea  in  animal  organs  (Schondoefp), 
A.,  ii,  318. 
distribution   of,    between    corpuscles 
and  plasmaof  blood  (Schondoeef), 
A.,  ii,  375. 
formation     of,    by     ferment     action 

(Eichet),  a.,  ii,  119. 
formation  of,  in  the  fermentation  of 

uric  acid  (GtIoeaed),  A.,  ii,  668. 
products  formed  in  the  fermentation 

of  (Adeney),  a.,  ii,  326. 
action    of    polysulphides    on    (AuF- 
schlagee),  a.,  ii,  574. 
Urea,  estimation  of,  by  the  hypobromitc 
process  (Allen),  P.,  1896,  31. 
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L'rea,  estimation  of,  in  blood  and  tissues 

(Kaufmann),  a.,  ii,  130;  (Sciiox- 

doeff),  a.,  ii,  131. 
Urea.     See  also  Carbamide. 
I.  rethane,  heat  of  solution  of,  in  watei*, 

metbylic,     ethylic,    and     propylic 

alcohols,   chloroform,   and   toluene 

(Speyees),  a.,  ii,  411. 
decomposition  of,  with  sodium  hypo- 
chlorite (Coxinck),  a.,  i,  364. 
action   of  phosphorus    trichloride  on 

(Lachmann),  a.,  i,  601. 
benzoyl    derivative    of    (vox  Pech- 

makn  and  Vanino),  A-,  i,  33. 
Urethane,   nitro-    (Thiele   and   Lacii- 

maxn),  a.,  i,  208. 
nitroso-    (Thiele   and    Lachmanx), 

A.,  i,  208. 
Urethaneacetic  acid  and  its  ethylic  salt 

(Hantzsch  and   Metcalf),  A.,  i, 

521. 
nitro-    (Hantzsch    and    Metcalf). 

A.,  i,  521.  ^ 

nitroso-,  ethylic  salt  (Hantzsch  and 

Metcalf),  A.,i,  521. 
Urethanes  (Cuetius),  A.,  i,  340. 
Uric    acid   in   wing-scales    of    Pieridso 

(Hopkins),  A.,  ii,  198. 
new  synthesis  of  (FisCHER  and  Ach)  , 

A.,  i,  12. 
solubilities  of  (Smale),  A.,  ii,  490. 
action    of    ammonium    sulphide    on 

(Fischee),  a.,  i,  142. 
fermentation  of,  by  micro-organisms 

(a^BAED),  A.,  ii,  668. 
influence  of  food  containing  nuclein 

on  the  secretion  of    (Umbee),  A., 

ii,  666. 
nuclein  as  a  source  of,  in  the  body 

(Weinteaud),  a.,  ii,  488. 
source  of,  in  urine  (Cameeee),  A.,  ii, 

379. 
sources  of,  in  urine  and  faeces  (Wein- 
teaud), A.,ii,  490. 
action   and   excretion   of,   in   rabbits 

and  dogs  (Ebstein  and  Nicolaieb), 

A.,  ii,  379. 
urates,   precipitation   of,  within  and 

without  the   body    (Mokdhoest), 

A.,  ii,  491. 
Uric  acid,  separation  of,  from  alloxuric 

bases  (Keu&ee),  A.,  ii,  281. 
^^stimation   of,  in   urine    (Keugeb), 

A.,  ii,  281 ;  (Rittee),  A.,  ii,  343. 
estimation  of,  by  Fehling's   solution 

(Rieglee),  A.,  ii,  227. 
-.^-Uric  acid,  iS-thio-  (Fischee),  A.,  i, 
142. 

action    of    fused    oxalic    acid     on 
(Fischee),  A.,  i,  142. 
Urine,  causes    of    secretion   of    (Tam- 

mann),  a.,  ii,  618. 


Urine,  influence  of  atropine  on  the  se- 
cretion of  (Walti),  a.,  ii,  6G(). 
inQuence    of    the    administration    of 

acids  on  (Dunlop),  A.,  ii,'484. 
excretion    of    calcium    salts    in    the 

(Ret),  a.,  ii,  489. 
excretion  of  iron  in  the  (Tiemann), 

A.,  ii,  487. 
of  the  insane,  epiguanine  a  new  bcse 

found  in  (Keugee),  A.,  i,  62. , 
extraction  of  urobilin  from  (Gaeuod 

and  Hopkins),  A.,  i,  712. 
presence  of  acetone  in  (Abeam),  A., 

ii,  264. 
presence  of  albumose  in,  during  fever 

(Keehl    and    Matthes),    A.,    ii, 

667. 
presence     of     ammonia   Jn,     during 

fevers  (Rumpf  ;  Hallebyoeden), 

A.,  ii,  379. 
presence  and  amount  of  ammonia  in, 

during  disease  (Rumpf),  A.^ii,  618. 
presence   and    amount    of    alloxuric 

bases  in,  during  nephritis 

(Zulzee),A.,  ii,  667.  ' 
presence  of   alloxuric  substances   in. 

during     disease     (Baginsky     and 

Sommeefeld),  a.,  ii,  491. 
presence  or  absence  in,  of  indiean  and 

indoxylglycuronic   acid  .(Daibee), 

A.,ii,  491. 
presence  of   lactose,   isomaltose,  and 

dextrose  in  (Lemaiee),  A.,  ii,  490. 
presence  of  pentose  in  (Salkowski), 

A.,  ii,  490. 
presence  and  amount  of  oxalic  acid 

in  (Dunlop),  A.,  ii,  263.      ' 
absence  of  sugar  in  normal  (John- 
son), A.,  ii,  199. 
precipitation  of  creatinine  from,    by 

lead  acetate  (Colls),  A.,  ii,  666. 
proteids  of  (Moeneb),  A.,  ii,  120. 
separation  of  pigments  of^  by  means 

of  phenol  (Keamm),  4>  ">  ^^^ 
solubility  of  uric  acid  in  (Smale),  A., 

ii,  490. 
sources  of  acetone  in  (Weinteaud), 

A.,  ii,  490. 
sources      of     hajmatoporphyrin      in 

(Stokvis),  A.,  ii,  537. 
source   of  oxalic  acid  in    (Dunlop), 

A.,  ii,263.  ,    , 

source  of  phosphoric  acid  id  . 

.    (Cameeee),   A.,  ii,   379;  (Wi|Nv 

teaud),  a.,  ii,  488.. 
sources  of  uric  acid  in  (Cameeee},  A.. 

ii,  379;  (Weinteaud),  A.,  ii,  488, 

490;  (Umbee),  A.,  ii,  666. 
sources  of  xanthine  bases  in 

(Cameeee),  A.,  ii,  379. 
Urine,  detection  of  albumin. in  (JcLL"  >) 

A.,  ii,  344. 
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Urine,  detection   ot    creatinine    in  (de 

Coninck),  a.,  ii,  132. 
detection    of    mercury   in  (Jolles), 

A.,  ii,  77. 
detection  of  pentoses  in   (Tollens), 

A.,  ii,  504. 
Ehrlich's    diazo-reaction    in    (Hew- 
lett), A.,  ii,  284. 
estimation  of  acetone  in  (Geelmuy- 

den),  a.,  ii,  679. 
estimation  of  acidity  of  (Lepixois), 

A.,ii,  397. 
estimation  of  chlorides  in  (Deviges), 

A.,  ii,  380. 
estimation  of  creatinine  in  (Kolisch), 

A.,  ii,  283. 
estimation    of   c?-glucose    in    (Loiix- 

stein),  a.,  ii,  128. 
estimation    of     small    quantities    of 

glucose  in  (Buchner),  A.,  ii,  225. 
estimation  and  detection  of  mercury 

in  (Jolles),  A.,  ii,  77. 
estimation  of  urea  in,  by  the  hypo- 

bromite  process  (Allen),  P.,  1896, 

31. 
estimation  of  uric  acid  in  (Kruger), 

A.,    ii,    281;     (Ritter),    A.,    ii, 

343. 
estimation  of  xantho-uric  derivatives 

in  (Denioes),  a.,  ii,  387. 
Urino- mucoid,     separation      of,     from 

urine  (Morner),  A.,  ii,  120. 
Urobilin,  nature  and  sources  of 

(Tolles),  a.,  ii,  51. 
chemical   and   optical    properties    of 

(GrARROD     and    HOPKIXS),     A.,    i, 

713. 
absorption     spectrum    of     (GtArrod 

and  Hopkins),  A.,  i,  713 ;  (Gam- 
gee),  A.,  i,  714. 
extraction  of,  from   urine   (G-arrod 

and  Hopkins),  A.,  i,  712. 
Urtica  urens  and  U.  dioica,  constituents 

of  (GiusTiNiANi),  A.,  ii,  495. 
Usnic    acid    in  lichens,   occurrence    of 
(Zopf),  a.,  i,  104.. 


V. 


Tacuum  tubes,  method  of  filling,  with 
gases  (Young  and  Darling),  A.,  ii, 
3. 
Yalency  of  gases,  connection  between 
the  dielectric  constant  and  (Lang), 
A.,  ii,  144. 
Valeraldehydes  :— 

wo-Valeraldehyde,  action  of  alcoholic 
potash  on  (Koiin),  A.,  i,  461. 
condensation    products     from 
(Kohn),  a.,  i,  10. 


YaLERALDEHYDES  : — 

iw-Valeraldehyde,    condensation    of, 
with     j8-hydroxy-a-naphthaqui!i- 
one  (Hooker),  T.,  1356. 
Methylethylacetaldehydc 
(Ipatieff),  a.,  i,  402. 
Valeranilide  (Spizzichino  and  Conti), 

A.,  i,  432. 
Valerian,    oil   of,    hydrolysis    of    (Oli- 

YiERO),  A.,  i,  49:^." 
Valeriana  officinalis  (Oliyiero),  A.,  i, 

492. 
Valeric  acids  : — 

Valeric    acid,  formation   of,    by   the 

action  of  light  on  amylic  alcohol 

(Richardson  and  Forte y),  T., 

1351;  p.,  1896,  165. 

melting  and    solidifying  points    of 

(Massol),  A.,  i,  408, 
absorption     by     silk    of     dilute 
(Walker  and  Appleyard),  T., 
1346;  P.,  1896,  147. 
ethylic  and  amylic  salts,  molecular 
volume  of,   in    organic    solvents 
(Nicol),  T.,  113  ;  P.,1895,  237. 
Valeric  acid,    a-bromo-,   ethylic  salt, 
action  of  alcoholic  potash   on 
(Perkin   and  Goodwin),   T., 
1470. 
action  of  quinoline  on  (Perkin 
and  Goodwin),  T.,  1470. 
'/.so-Valeric      acid      (xso-j^ropylacetio 
acid)  (Hjelt),  a.,  i,  5Si8. 
melting  and  solidifying    points    of 
(Massol),  A.,  i,  408. 
iso- Valeric  acid,  crotonylic  salt  (Cha- 
ron), A.,  i,  m2. 
diisobutylacetylenic  salt,  density  of 
(Anderlini),  a.,  i,  203. 
iso-Valeric  acid,  o-bromo-,  ethylic  salt, 
action  of   tinely  divided    silver  on 
(ArwERS  and   Schlossee),   A.,   i, 
639. 
Methylethylacetic      acid      {a-methiil- 
hutyric  acid;  Hydrotiglic  acid) 
(Fichter  and  Herbrand),  A.,  i, 
463;   (CiAMiciAN  and   Sjlber), 
A.,  i,  596. 
specific  rotatory  power  of    (Guyk 

and  Eossi),  A.,  ii,  85. 
separation  into  optically  active  com- 
ponents   (ScHiJTz   and    Maeck- 
wald),  a.,  i,  203. 
salts  of,  specific  rotatory  power  of 
solutions     of    the    (Guye     and 
Eossi),  A.,  ii,  85. 
Methylethylacetic    acid,    7-bromo- 
(Bentley,  Haworth,  and  Per- 
kin), T.,  174. 
ethylic  salt   (Bentley,  Hawoeth, 
and    Perkin),   T.,    174;    P., 
1896,  36. 
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Valeric  acids  : — 

Methylethylacetic      acid,     7-bromo-, 
ethylic  salt,  action  of  ethylic   so- 
dioisopropylmalonate  on  (Bent- 
ley,   Hawoeth,   and  Pehkin), 
T.,  162. 
7-chloro-,    anilide    of    (Bextley, 
HAWORTH,andPERKIN),  T.,175; 
P.,  1896,  37. 
Trimethylacetic   acid,  methylamides, 
action  of  nitric  acid  on  (Franchi- 
mont),  a.,  i,  602. 
iso- Valeric  anhydride,  refraction  equiya- 

lent  of  (Anderlini),  A.,  ii,  229, 
Valeric  chloride  : — 

Methylethylacetic  chloride,  7-chloro- 
(Bentley,    Haworth,   and  Per- 
Kix),T.,  175;  P.,  1896,  37. 
'/*o-Valeroin.      See    Butyl     o-hydroxy- 

amyl  ketone. 
ValEROLACTOXES : — 

Valerolactone  (Spenzer),  A.,  i,  128. 
o-Methylbutyrolactone        (Bentley, 
Haworth,    and    Perkin),    T., 
173 ;  P.,  1896,  36. 
and  the  action  of   hydriodic  acid 
on  (Fighter  and  Herbrand), 
A.,  i,  463. 
action    of     hydrobromic    acid     on 
(Bextley,  Haworth,  and  Per- 
kin), T.,  174  ;  P.,  1896,  36. 
action  of  phosphorus  pentachloride 
on    (Bentley,    Haworth,   and 
Perkin),  T.,  174;  P.,  1896,  37. 
7- Valerolactone,  refraction  equivalent 
of  (Anderlini),  a.,  ii,  229. 
Valeronitrile,  preparation  of  (Hofmann 

Lecture),  T.,  696. 
iso-Valcrophenone-o-carboxylic     acid 

(Bromberg),  a.,  i,  580. 
'/**o-Valeroylmalic   acid,  rotatory  power 
,  of  the  methylic,  ethylic,  propylic,  and 
isobutylic  salts  of  (Walden),  A.,  ii, 
136. 
Valeroylmandelic  acid,  rotatory  power 
of  the  ethylic  salt  of  (Walden),  A., 
ii,  138. 
'<.yo-Valerylid?neacetoacetic  acid,  ethTlic 

salt  of  (KNOEVENAaEL),  A.,  i,  216. 
?*o-Valerylidenebisacetonedicarboxylic 
acid,  ethylic  salt  of  (Knoevenagbl), 
A.,  i,  212. 
i'.yo-Valerylphenylsemicarbazide    (Wid- 

man),  a.,  i,  630. 
Valve,    convenient    form     of     Bunsen 

(Kbeider),  a.,  ii,  161. 
Vanadiferous  coal  from  Peru  (Tobrico 

y  Meca),  a  ,  ii,  252. 
Vanadium,  preparation  of  (Moissan), 

A.,  ii,  608. 
Vanadium-alloys  with  iron,  copper,  and 
aluminium  (Moissan),  A.,  ii,  609. 
VOL.  LXX.  ii. 


Vanadium  carbide  (Moissan),   A.,   ii, 
608. 
ammonium   alum    (PicciNi),    A.,   ii, 

304. 
caesium  alum  (PicciNi),  A  ,  ii,  305. 
rubidium  alum  (Piccjni),  A.,  ii,  305. 
Vanillic  acid,  synthesis  of  (Fajans),  A., 

i,  369. 
Vanillin,  synthesis  of  (Fajans),  A ,  i, 

368. 
Vanillinacetic  acid  (Gassmann),  A.,  i, 

425. 
Vaso-motor  nerves,  action  of,  on  meta- 
bolism (TANaL),  A.,  ii,  43. 
Vapour  density.     See  Density. 
Vapour  pressure.     See  Heat. 
Vapour  pressure  of  hydrated  salts.    See 

Heat,  dissociation  pressure. 
Veget^ible  matter,  dead,  decomposition 

of  (Breal),  a.,  ii,  670. 
Velocity  of  a  reversible  reaction  of  the 

first  order  (Kijster),  A.,  ii,  158. 
Velocity  of  change  of  alkyl  ammonium 
cyanates    into    the    corresponding^ 
carbamides  (Walker  and  Apple- 
yard),  T.,  193  ;  P.,  1896,  12. 
of   syu-   into   aw^i-aldoximes  (Let), 

A.,  ii,  243. 
of  anis*y«aldoxime  acetate  into  the 
nitrile  and  acetic  acid  (Ley),  A.,  ii^ 
243. 
of  benz^^waldoxime  acetate  into  the 
nitrile  and  acetic  acid    (Ley),  A., 
ii,  243. 
of  ^-bromobenz.?^»aldoxime  acetate^ 
into    the    nitrile   and    acetic  acid 
(Ley),  a.,  ii,  243. 
of   /?-chiorobenz*y«aldoxime    acetate 
into   the    nitrile    and    acetic   ncid 
(Ley),  a.,  ii,  243. 
of    diazoamide    into    amidoazo-coni- 
pounds  (GrOLDSCHMiDT  and  Kein- 
DERs),  A  ,  ii,  515,  556. 
of  jt?-iodobenz*^»aldoxime  acetate  into 
the  nitrile  and  acetic  acid  (Ley),  A., 
ii,  243. 
of  thiophensywaldoxime  acetate  into, 
the  nitrile  and  acetic  acid  (  Ley),  A., 
ii,  243. 
produced   by   enzymes    (Tammank), 
A.,  ii,  24 i. 
Velocity  of  decomposition  of  acids  con- 
taining     sulphur      and     nitrogen 
(Waonkb),  a.,  ii,  470. 
of   allylsuccinimide   by  hydrochloric 

acid  (MiOLATi),  A,,  ii,  242. 
of  benzylsuccinimide  by  hydrochloric 

acid  (MiOLATi),  A.,  ii,  :£42. 
of  ethylsuccinimide  by  hydrochloric 

acid  (MiOLATi),  A.,  ii,  242. 
of  glutarimide  by  hydrochloric  acid 
(\Ii0LATi),  A.,  ii,  242. 
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Velocity  of  decomposition   of   methyl- 

succinimide    by   hydrochloric  acid 

(MiOLATi),  A.,  ii,  242. 
of  phenylsuccininiide  by  hydrochloric 

acid  (MiOLATi),  A.,  ii,  242. 
of  potassium  hypoiodite  (Notes  and 

Scott),  A.,  ii,  158. 
of  propylsuccinimide  by  hydrochloi'ic 

acid  (MioLATi),  A.,  ii,  242. 
of   pyrotartarimide   by  hydrochloric 

acid  (MiOLATi),  A.,  ii,  242. 
of  succinimide  by  hydrochloric  acid 

(MiOLATi),  A.,  ii,  242. 
of  ja-tolyJsuceinimide  by  hydrochloric 

acid  (MiOLATi),  A.,  li,  242. 
Velocity   of   etherification,  acceleration 

of  the,  by  hydrochloric  acid  (Tafel), 

A.,  ii,  470. 
of  chloracetic  acids  (Lichty),  A.,  ii, 

557. 
in  presence  of  acids  (Q-oldschmidt), 

A.,  ii,  638  ;  (Petersen),  A.,ii,G38. 
Velocity  of  hydrolysis  of  methylic  and 

ethylic  acetates  in  alcoliolic  solution 

(Oennari),  A.,ii,  413, 
of  salicin  by  acids  (Noyes  and  Hall), 

A.,  ii,  159. 
of  sugar  and  ethereal  salts  by  acids 

under  pressure   (Rothmund),  A., 

ii,  594. 
Velocity  of  inversion  of  sugar  by  salts 

(Long),  A.,  ii,  414. 
Velocity  of  lactone  formation  in  acids  of 

the  sugar  group  (Ujelt),  A.,  i,  596. 
Velocity  of  oxidation  of  hydriodic  acid, 
mathematical  theory  of  the  (War- 
der), A.,  ii,  297. 
Velocity  of  reaction  in  gases  (Storch), 

A.,  ii,  296;  (Cohen),  A.,  ii,  593. 
of   etliylic   iodide  and   silver   nitrate 

dissolved  in  methylic  and  in  etliylic 

alcohols  (Cjiiminello),  A.,  ii,  354. 
between  ferric  and  stannous  chlorides 

(NoYEs  and  Scott),  A.,  ii,  158. 
between  hydriodic  and  bromic  acids 

(Noyes  and  Scott),  A,,  ii,  158. 
of  hydrogen  peroxide  and  hydriodic 

acid    (Noyes  and   Scott),   A.,  ii, 

158;  (IIarcourt  and  Esson),  A., 

ii,  238. 
of  potassium  iodide  and  chlorate  in 

acid  solution    (Schlundt),  A.,  ii, 

297. 
Veratraldehyde,      preparation      of 

(Bouveault),  a.,  i,  649. 
hydrazone  (Bouveault),  A.,  i,  650. 
Vcratranilide    (Brijggemann),    A.,    i, 

356. 
Veratric    acid.       Sec     Dimethylproto- 

catechuic  acid. 
Veratrine,  action  of,   en  the  embryonic 
heart  (Pickeiung),  A.,  ii,  46. 


Veratrole,  benzoyl  derivative  of,  and  its 
phenjlhydrazone    (Bbijggemann), 
A.,  i,  35*6. 
bromo-  (Moubeu),  A.,  i,  426. 
tetrabromo-    (Beijogemann),   A.,    i, 

356. 
^efmchloro-    (Bruggemann),   A.,   i, 

35B. 
diiodo-  (BRtJGGEMANN),  A.,  i,  356. 
rfi'nitro-  (Briiggemann),  A.,  i,  356. 
thioanilide     (Brijggemann),    A.,    i, 
356. 
Veratronitrile  (Moureu),  A.,  i,  426. 
Veratroylcarboxylic  acid,  and  its  ethylic 

salt  (Bouveault),  A.,  i,  616. 
Veratroylglyoxylic      acid     hydrazone 

(Bouveault),  A.,  i,  650. 
Veratrylamine  and   its  platinochloride, 
and    benzoyl    derivative    (Moureu), 
'    A.,  i,  426.  ' 
Vermiculite  from  Styria  (Canaa'Al),  A., 

ii,  483. 
J'ernix      caseosa,      composition      of 

(Ruppel),  A.,  ii,  199. 
Vesuvian.  See  Idocrasc. 
Vetch,  proteids  of  the   (Osborne  and 

Campbell),  A.,  i,  715, 
Vetches.     See   Agricultural    Chemistry 

(Appendix). 
Vibrio    Metschnikovii,    invei'sion    of 
cane-sugar  by  (Fermi  and  Monte- 
SANO),  A.,  ii,  493. 
J'iciafaba,  germination  of  (PfiiANiSCH- 
nikoff),  a.,  ii,  380. 
optimum  temperature  for  respiration 

of  (Ziegenbein),  a,,  ii,  265. 
satira.,    nitrogenous    constituents    of 
(Schulze),  a.,  ii,  208. 
Vicin   is    a   glucoside   not   an    alkaloid 

(Rittuausen),  a.,  i,  696. 
Vine,  red  Hye  ot  leaves  of  (Weigert), 

A.,  i,  388, 
Vinegar,    estimation    of    chlorides     in 

(Deniges),  a  ,  ii,  386. 
Viuylamine,   prei)aration  of  (Q-ABRIEL 
and  Stelzneb),  A.,  i,  121, 
action  of  boiling  water  on  (Gabriel 

and  Stelzner),  A  ,  i,  121, 
action    of     carbon    bisulphide    on 
(Gabriel  and  Stelzner),   A,,  i, 
121. 
oxalate   (Gabriel    and    Stelzner), 
A.,  i,  121. 
Vinvldiacetonaminoxime    (Harries), 

A.,  i,  318. 
Vinylic  bromide  (Bentley,  Haworth, 
and  Perkin),  T.,  165 ;  (Haworth 
and  Perkin),  T.,  175. 
Vinylpicoiinic  acid,  /3-f^/chloroxy-,  lac- 
tone of  (Zincke  and  Winzhkimer), 
A,,  i,  50u. 
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Vinyleye/opropane     and    it^    oxidation 
(Gtustavson),  a.,  i,  669. 
oi8-c?/bromo-(exo)    (G-ustayson),  A., 
i,  669. 
Vinylcyc/opro'^ane  glycol  (Gustavson), 

A.,  i,  669. 
Vinvlpyridinecarboxylic  acid,  c^tohloro- 
(ZiNCKK  and  Wiedeehold),  A  ,  i, 
502. 
^richloro-     (Zinckr     and    Wieder- 
hold),  A.,  i,  502. 
Vinyltrimethylene.      See    Vinylc^cZo- 

propane. 
Violanilino,    discovery    of     (Hofmann 
.    Lecture),  T.,  610. 
Violuric   acid,   electrolytic  dissociation 
and  colour  of  (Donnan),  A.,  ii,  405. 
Viscosity  of  aqueous  solutions  of  sodium 
sulphate   (D'Arcy),   T.,   999;    P., 
1896,  104. 
of  argon  and  helium  (Rayleigh),  A., 

ii,  599. 
of  solutions  of  the  salts  of  the  poly- 
tliionic  acids  (Heetlein),   A.,  ii, 
353. 
Vitellin,    n  on -occurrence    of,    in    the 
almond   (Osborxe   and  Campbell), 
A.,  i,  716. 
Vitis pentaphylla,  occurrence  of  galactan 
in  (Yoshimura),  A.,  ii,  60. 
vinifera,    constituents     of     sap    of 
(Hubert),  A.,  ii,  495. 
and   lahrusca,   formation    of    pro- 
teids    and     carbohydnites     in 
(Saposchnikoff),  a.,  ii,  537. 
Volemitol,   preparation   and   properties 
of  (Bourquelot),  a.,  i,  273. 
action  of  anliydrous   sodium  acetate 
and   acetic  anhydride  on    (Bour- 
quelot), A.,  i,  273 
acetal  compounds  of  (Bourquelot), 
A.  i   273 
Volgerite'   from   Broken   Hill,  N.S.W. 

(Smith),  A.,  ii,  30. 
Voltameter,  iodine-,  for  small  currents 

(Herroun),  a.,  ii,  7. 
V^olume  changes  during  the  formation 
of  dilute  solutions  (Jones),  P.,  1895, 
179. 
Volume,  critical.     See  Critical  volume. 
Volume    of    etliylic    alcohol    vapour, 
connection    between    temperature, 
pressure    and    (Batelli),    A.,    ii, 
150. 
Volume  of  solids,  simple  apparatus  for 
measuring  the   (GtUGLIELMo),   A.,  ii, 
244. 
Volume  of  solutions,  adiabatic  changes 
of  the  (RoGDYSKi  and  Tammann), 
A.,  ii,  513. 
influence  of  pressure  on  the   (Tam- 
manx),  a.,  ii,  13. 


Volume   of   sulphates   of  potassium, 

rubidium,    and  ca;sium  in   combina- 
tion with  other  sulphates  (Tutton), 

T.,  497  ;  P.,  1896,  71. 
Volumes,   molecular   and    atomic  solu- 
tion (Traube),  a.,  ii,  152. 
Volumes,   molecular,  determination  of 
molecular    weight    by    means     of 
(Traube),  A.,  ii,  411. 

in  dilute  solutions  (Kohleausch), 
A.,  ii,  89. 

of  gases,  L.  Meyer's  investigations  on 
(Bedson),  T.,  1423;  P.,  1896, 
119. 

of  solids  and  liquids,  extension  of  the 
laws  of  Avagadro  and  Gay  Lussac 
to  the  (Traube),  A.,  ii,  235. 

of  the  double  sulphates  of  potassium, 
rubidium,  and  caesium  (Tutton), 
T.,  457  ;  P.,  1896,  68. 

of  the  salts  of  the  polythionic  acids 
(Hertlein),  a.,  ii,  353. 

of  organic  compounds  (Traube),  A., 
ii,  354. 

of  hydrocarbons  (Traube),  A.,  ii, 
153. 

of  ethylic  and  amylic  benzoates  in 
organic  solvents  (Nicol),  T.,  143  ; 
P.,  1895,  237. 

of  ethylic  butyrate  in  organic 
solvents  (jSicol),  T.,  143  ; 
P.,  1895,  237. 

of  ethylic  and  amylic  formates  in  or- 
ganic solvents  (Nicol),  T.,  143 ;  P., 
1895,  237. 

of  ethylic  malonate  in  organic  sol- 
vents (Nicol),  T.,  143  ;  P.,  1895, 
237. 

of  ethylic  oxalate  in  organic  sol- 
vents (Nicol),  T.,  1-13 ;  P.,  1895, 
237. 

of  ethylic  salicvlate  in  organic  sol- 
vents (Nicol),  T.,  143  ;  P.,  1895, 
237. 

of  ethylic  succinate  in  organic  sol- 
vents (Nicol),  T.,  143  ;  P.,  1895, 
237. 

of  ethylic  and  amylic  valerates  in  or- 
ganic solvents  (Nicol),  T.,  143  ; 
P.,  1895,  237. 

of    methylic,    butylic,    and    amylic 
acetates  in  organic  solvents  (Nicol), 
T.,  143  ;  P.,  1895,  237. 
Volumes,    molecular    solution,    deter- 
mination of  molecular  weights  by 
means  of  (Traube),  A.,  ii,  153. 

of  organic  compounds  (Traube),  A. 
ii,  354. 
Vortex  atoms  (Fitzgerald),  T.,  889 ; 

P.,  1896.  25. 
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Wallflower,  rellow,   colouring  matters 
of  the  (Peekix   and  Hummel),  T., 
1566  ;  P.,  1896,  185. 
Walnut,  proteids  of  the  (Osborne  and 

Campeell),  a.,  i,  716. 
Water,  constitution  of  (Beuhl),  A.,  ii, 
163. 
composition  of,  by  volume  (Thomsen), 

A.,  ii.  471. 
vapour,  apparatus  for  demonstrating 
the    volumetric    composition    of 
(Freer),  A.,  ii,  558. 
ral  e  of  formation  of,  from  electrolytic 

gas  (Cohen),  A.,  ii,  593. 
electrolysis   of    (Sokoloff),    A.,   ii, 

510. 
influence   of    temperature    on    the 
magnetic   rotatory  power  of  (Per- 
kin),  T.,  1060;  P.,  1896,  122. 
electrolytic  dissociation  of,  in  the  pure 
state     and     mixed     with,     alcohol 
(FxiwENHEEz),  A.,  ii,  587. 
specific  heat  of,  at  different  tempera- 
tures (DiETERici),  A.,  ii,  232. 
heat  of  evaporation  of  (Beckmann, 
FucHS,  and  Gernhardt),  A.,ii,  237. 
influence  of,  on  the  combination   of 
carbonic  oxide  and  oxygen  (Dixon), 
T.,  776;  P.,  1896,  55. 
of    crystallisation    in  organic     salts 
(Salzer),  a.,  ii,  415. 
and  saline  solutions  (Beauns),  A., 
ii.  111. 
AVater  of  infiltration,  losses  of  nitrogen 

in  (ScHLffisiNO),  A.,  ii,  69. 
Water,   mineral,   argon   in  gases   from 
(Kellas  and  Ramsay),   A.,   ii, 
655. 
occurrence  of  argon  and  helium  in 
(Kayser),    a.,    ii,    19;    (Bou- 
chard), A.,  ii,  117. 
fluorine  in  (Casares),  A.,  ii,  42. 
variation    in    composition     of,    at 
different   periods    (Fresenius), 
A.,  ii,  435. 
enclosed   in   gypsum    from    Sicily 

(Sjogren),  A.,  ii,  110. 
from  Albano,  gases  of  (Nasini  and 

Anderlini),  a.,  ii,  366. 
from   Austria  (John    and    Eich- 

leiter),  a.,  ii,  252. 
from    Bavaria    (Schwaoee    and 

Gumbel),  a.,  ii,  431. 
from  Bungonia,  N.S.W.  (Cueean), 

a.,  ii,  534. 
from  Canada  (Hofmann),  A.,  ii, 

191,259. 
bituminous,  containing    ammonia, 
from  Clarmont    (Paementiee), 
A  ,  ii,  195. 


Water,  mineral,  hot  springs  of  ^dipso* 

and   Gialtra,    Greece    (Dambee- 

Gis),  A.,  ii,  535. 
from    Galieia,     Spain    (Casaees), 

A.,  ii,  42. 
from  Ischl,  Upper  Austria    (Die- 

teich),  a.,  ii,  435. 
from  Landeck,  L.  Mever's  investiga- 
tion of  (Bedson),  T.,  1413. 
from  Lake  Corangamite,    Victoria 

(Ceaio  and  Wilsmoee),  A.,  ii, 

]94. 
from  Liebwerd,  Bohemia  (Hibsch  V 

A.,  ii,  534. 
of    the    Knaresborough    dropping 

well   (Burrell),   T.,   536;    P., 

1896,  73. 
from  Nashville,  Illinois  (Steiger), 

A.,  ii,  194. 
from  Nassau  (Feesenius),  A.,  ii, 

435. 
from  the  Victoria  spring,  Nassau 

(Fresenius),  A.,  ii,  315. 

from  Ovari.  Hungary  (Neumann), 
A.,  ii,  615. 

from  near  Rome  (Feliciani),  A., 
ii,  615. 

fi'om  the  Soap  Lake,  Washingtoa 
(Steiger),  A.,  ii,  194. 

from  Styria  (Reibenschuh),  A., 
ii,  435. 

from  Taos,  New  Mexico  (Hille- 
beand),  a.,  ii,  194. 

from  the  Transvaal  (Cohen),  A.,ii,. 
436. 

sulphuretted,  argon  and  helium  in 
(Troost  and  Ouveaed  ;  Bou- 
chard), A.,  ii,  298. 
natural,  occurrence  of  argon  and 
helium  in  (Kaysee),  A.,  ii,  19; 
(MouREU;  Troost  and  Ouv- 
RARD;  Bouchard),  A.,  ii,  298. 

colouring  matter  of,  source,  com- 
position, and  estimation  of 
(Richards  and  Ellms),  A.,  ii^ 
340. 

and  polluted,  fermentation  changes 
in  (Adeney),  a.,  ii,  323. 

occurrence  of  iodine  in  (Lkcco)v 
A.,  ii,  579. 
from  Persia,  examination  of    (Nat- 

terer).  A.,  ii,  68. 
rain,  chlorine  in   (Passerini),  A.,  ii> 

69. 
of  the  Kansas  River  and  its  tribu> 

taries  (Bailey  and  Franklin),  A.,, 

ii,  615. 
of  the  Seine,   quantity  of  nitrates  in 

(Schloesing),  a.,  ii,  496. 
of  the  Pacific  (Chabeiio),  A.,  ii,  117. 
potable,    nitrates    in    (Sculcksing). 

A.,  ii,  541. 
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Water,    apparatus    for   estimating    the 
absorbent   power   of   the    soil   for 
(Beeson),  a.,  ii,  406. 
■exaniinatiotiof,  mici'oscopically  (Dib- 

din),  a.,  ii,  341. 
■detection    of    lead    and    copper    in 

(Egeling),  a.,  ii,  549. 
estimation  of,  in  silicates  (Jannasch 

and  Weingartex),  A.,  ii,  272. 
estimation  of,  in  superphosphates  (de 

Koningh),  a.,  ii,  541. 
estimation  of  the  colour  of  (Hazen), 

A.,  ii,  548. 
estimation,  of  carbonic  anhydride  in 

(MEiLLiiEE),  A.,  ii,  391. 
estimation    of    small    quantities     of 
lead  in  (ANTO.VYand  13exelli),  A., 
ii,  549. 
estiifiation  of  nitrites  in  (Gill  and 

Kichaedson),  a  ,  ii,  340. 
estimation    of    dissolved   oxygen   in 
(Eomijn),  a.,  ii,  579. 
Water-gas,    explosive    mixtures  of    air 

and  (Clowes),  P.,  1895,  201. 
Wax  : — 

Beeswax,  cerotic    and   raelissic  acids 
from  (Maeie),  A.,  i,  347. 
estimation    of    wax    substitute    in 
(Buchnee),  a.,  ii,486. 
Weighings,  reduction  of,  to  a  vacuum 

(Salomon),  A.,  ii,  640. 
Weld,  luteolin,  the  colouring  matter  of 

(Peekin),  T.,  206;  P.,  1896,  37. 
Wernerite.     See  Scapolite. 
Whale-meal,  feeding  experiments  with 

(Sebelien),  a.,  ii,  197. 
Whale   oil,    analysis    of    (Schweitzer 

and  LuNGWiTz),  A.,  ii,  399. 
Wheat,  effect  of  chemical  substances  on 
the   germination   of   seeds    of    (SiG- 
MUNi)),  A.,  ii,  441. 
Wheat.  See  also  Agricultural  Chemistry 

(Appendix). 
Wheat-inenl,proteids  from  (Kjeldahl), 

A.,  i,  583. 
Wild     marsh     rosemary,     oil     from 

(Hjelt),  a.,  i,  'MS.     '  I 

Willyamite  from  Broken  Ilili,  N.S.W.    ' 

(Pittman),  a.,  ii,  31. 
Wiluite.     See  Idocrase. 
Wine,  cause  of  the  bouquet  of   (MiJL- 
leb),  a.,  ii,  201. 
effect  of  alum  in  (Sestini),  A.,  ii,  342. 
sweet,  relative  proportions  of  glucose, 

&c.,  in  (Konjg),  a.,  ii,  79. 
rhubarb,  amount  of  acid  in  (Otto), 

A.,  ii,  539. 
eultivation  of   pure  wine   yeast   and 
its    use    in    the     manufacture    of 
(MiJLLEE),  A.,  ii,201. 
mannitol     fermentation    in    Sicilian 
(Basile),  a.,  ii,  121. 


Wine,  detection   of  boric  acid  in  (ViL- 

liers  and  Fayolle),  A.,  ii,  75. 
detection  of  foreign  colouring  matters 

in  (Belae),  a.,  ii,  630. 
detection  of  fluorine  in  (Nivieee  and 

Hubert),  A.,  ii,  497. 
estimation  of  volatile  acids  in  (Jay), 

A.,  ii,  397. 
estimation  of  alcohol  and  total  solids 

in,  by  an  optical  method  (Riegler), 

A.,  ii,  224. 
estimation   of    alum   in    (Q-eoeoes), 

A.,  ii,  451. 
estimation  of  chlorides  in  (DENiaES), 

A.,  ii,  386. 
estimation  of  glycerol  in  (Laboede), 

A.,  ii,  77;  (Paetheil),  A.,  ii,  78. 
estimation  of  tannin  in  (Man'CEAu), 

A.,  ii,  282. 
estimation  of  tartar  and  tartaric  acid 

in  (Haas),  A.,  ii,  583. 
Witherite  from  Przibram  (Hofmann), 

A.,  ii,  610.     • 
Wollastonite  in  slags  (Hebeedey),  A., 

ii,  371. 
Wood,   prodvicts  of  the  distillation  of 

(Baeillot),  a.,  i,  462. 
Wood-pulp,     detection     of,     in     paper 

(Wolesky),  a.,  ii,  505. 
Wool-fat,      composition      of      (Daem- 

STAEDTEE    and    LiFSCHUTZ),   A.,   i, 

346,  522. 
hydrolysis  of   (Daemstaedteb   and 

LiFSCHUTz),  A.,  i,  198. 
analysis  of  (Ulzer  and  Seidel),  A., 
ii,  628. 
Woollen  fibre,  action  of  alcoholic  hydro- 
gen chloride  and   sodium  nitrite  on 
(CuRTius),  A.,  i,  337. 
Wort.     See  Beer  wort. 
Wurtzite  from  Mies,  Bohemia  (Becke), 
A.,  ii,  108. 


X. 


X  rays.     See  Light. 

Xanthine    in    young   plants   of    Vicia 
saliva  (Schulze),  A.,  ii,  208. 
bromo-,  action   of    potash  on    (Fis- 
cher), A.,  i,  13. 
Heteroxanthine,       constitution       of 
(Kbijgee  and  Salomon),  A.,  i, 
191,  200. 
physiological    action  of   (Kruqer 
and  Salomon),  A.,  ii,  200. 
Xanthine-bases,    sources    of,   in   faeces 
(Weintraud),  A.,  ii,  490. 
sources  of,  in  urine  (Cameree),  A., 
ii,  379. 
Xanthone,  preparation  of    (Jeitkles), 
A.,  i,  435. 
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Xantlione,  action  of  acetie  acid  and  zinc 

dust  on  (GrURaENJANz  and  Kosta- 

NECKi),  A.,  i,  52. 

Xantlione   group   of    yellow   colouring 

jnatt€rs    (Peekix),    T.,    1440;     P., 

1896,  167. 

Xantbo-uric  derivatives,  estimation  of, 

in  urine  (Dexiges),  A.,  ii,  387. 
Xenotime   from   Xorth  Carolina 
.     (Eakins),  A.,  ii,  39. 
from  Norway  (Eedmaxn),  A.,  ii,  570. 
Xenylamine.     See   Diphenyl,  j?-amino-. 
Xiphonite  from  Etna   (Platania),  A., 

ii,  259. 
Xylan   (toood  ffum),   action    of    acetic 
chloride  on  (Badee),  A.,  i,  335. 
acetyl    and    benzoyl     derivatives    of 

(Badee),  A.,  i,  335. 
nitrates  (Badee),  A.,  i,  335. 
o-Xylene,    magnetic     rotatory    powers, 
&c.,  of  (Perkin),  T.,  1130,  1159, 
1192,  1193,  1229,  1241. 
compound  obtained  by  the  action  of 
,    ozone  on  (R^nard),  A.,  i,  147. 
w-Xylene,   magnetic   rotatory   powers, 
&c.,  of  (Peekin),  T.,  1130,  1159, 

1192,  1193,  1229,  1241. 

heat   of  evaporation  of    (Maeshall 

and  Eamsay),  A.,  ii,  349. 
w-Xylene,  4  : 5-rfichloro-  (Klages),  A., 
,     i,  291. 
4.cliloro-5-nitro-     (Klages),     A.,    i, 

291. 
4-chloro-2  :  5-dinitTo   (Klages),    A., 

i,  291. 
5-chloro-2  :  4  :  6-/rtnitro.    (Klages), 

A.,  i,  291. 
4  :  5-rfinitros^o-  (Zincke),  A.,  i,  430. 
^-Xylene,  magnetic  rotatory  power,  &c., 

of  (Peekin),  T.,  1130,  1159,  1192, 

1193,  1229,  1241. 
^e^rachloro-  (Rupp),  A.,  i,  618. 

w-Xyleneazophenetoil,  reduction  of 
(Jacobsen  and  Schkolnik),  A.,  i, 
27. 

j»-Xyleneazophenol  (Jacobsen  and 
Schkolnik),  A.,  i,  27. 

1:3:  4-Xylenesvilplionealanine,  electro- 
lytic conductivity  of  solutions  of 
(Lov^n),  a.,  ii,  413. 

«i-Xylene-2-8ulphonamide,  5-chloro- 
(Klages),  a.,  i,  291. 

1:3: 4-Xylenesulj)honeglycocine,  elec- 
trolytic conductivity  of  solutions  of 
(Loven),  a.,  ii,  413. 

w-Xylene-2-sulplionic  acid,  5-chloro- 
(Klagbs),  a.,  i,  291. 

«?i-Xylene-2-sulphonic  chloride,  5-chloro- 
(Klages),  a.,  i,  291. 

1  :  3  :4-Xylenol,  Irihromo-,  mono-  and 
di-bromide  (ArwEES  and  Campen- 
HAU6BN),  A.,  i,  424. 


Xylic  acid  (2  :  4:-dimethylhenzoic  acid) 

"(Bouveaflt),  a.,  i,  649. 
^-Xylic  acid  (3  :  4,:-dimeihiflhe)izo!caeid)y 
reduction  of  (Bextlby  and  Peekin)', 
P.,  1896,  79. 
1:3:  4-Xylidine,  behaviour  of,  towards 
acetaldehyde      (Miller      arid 
Plochl),  a.,  i,  534. 
colouring  matter  obtained  by  oxida- 
tion of  (HOFATANN  LeCTUEE),  T., 

605. 
2  :  5-^initro-,  and  its  acetyl  derivative 

(Klages),  A.,i,  291. 
5-iodo-,  and  its  snlts  and  acetyl  deri- 
vative, and  nitrile  from  (Keesch- 
baum),  a.,  i,  162. 
1:3:  5-Xylidine,    4-chloro-,    and     its 
benzoyl  derivative  (Klages),  A.,  i, 
*     291. 

c^ichloro-,  and  its  benzoyl  derivative 
(Klages),  A.,  i,  291. 
Xylidine-red,   discovery  of    (Hofmann 

Lectuee),  T.,  620. 
Xy Ionic    acid   (Fischer    and    Erom- 

berg),  a.,  i,  348. 
«i-Xyloquinone,    4-chloro-    (Klages), 

A.,  i,  291. 
Xylose  from  cocoa-nut  shells  (de  Haas 
and  Tollens),  A.,  ii,  64. 
existence  of  formal  derivatives  of,  in 
cereal    celluloses    (Cross,   Eevan, 
and  Smith),  T.,  804;  P.,  1896,  96. 
identification  of,  in  soluble  products 
of  the  acid  hydrolysis  of  cellulose 
(Cross,   Bevan,  and  Smith),  T., 
811 ;   P.,  1896,  96. 
action     of     acetic     anhydride     on 

(Bader),  a.,  i,  336. 
action  of  alcoholic  ammonia  on  (de 
Bruyn  and  van  Leent),  A.,  i,  119. 
action  of  dilute  alkalis  on  (de  Bruyn), 

A.,  i,  116. 
action  of  nitric  acid  on  (Badee),  A., 
i,  336,  405. 
Xylose -a-allylhydrazono    (van    Eken- 

stein  and  de  Bruyn),  A.,  i,  588. 
Xyloseamine    (de    Bruyn    and    van 

Leent),  A.,  i,  119. 
Xylose-a-amylhydrazone    (van    Eken- 

stein  and  de  Bruyn),  A.,  i,  588. 
Xylose-o-benzylhydrazone  (van  Eken- 

stein  and  de  Bruyn),  A.,  i,  588. 
Xylosebenzylmercaptal  (Lawrence)  , 

A.,  i,  272. 
Xylose-ethylenemercaptal  (Lawrence), 

A.,  i,  272. 
Xylose-o-ethylhydrazone    (van    Eken- 

stein  and  de  Bruyn),  A.,  i,  588. 
Xylosenaphthylhydrazone  (van  Eken- 

STEiN  and  de  Bruyn),  A.,  i,  588.. 
Xylosetrimethylenemercaptal    (  Law- 
rence), A.,  i,  272. 
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Xylosotrihydroxjgluiaric  acid,  inactive 
and  Ia3v6-  (Fischer  and  Herbohn), 
A.,  i,  587,  588. 

anhydride  (Bader),  A.,  i,  405. 
Xyloylpropionic  acids.     See  J3imethyl- 

benzoylpropionic  acids. 
/?-Xylyl  ketone,  preparation   of   (CoM- 

stock),  a.,  i,  613. 
y?i-Xylylacetic   acid  from  v'-oampliolenic 

acid   (G-UERBET   and   Behal),  A.,  i, 

652. 
Xylylcai'bimide,  preparation  of    (Hor- 

>rAN?f  Lecture),  T.,  715. 
«i-?;i-Xylvlcarboxjethvlthiocavbaniide 

(Doran),  T.,  329  ;  P.,  1896,  74. 
m-Xylylcavboxylic  acid,  preparation  of 

(Bouveault),  a.,  i,  616. 
/»-Xylylene-2  :  5-diamine,     4-chloro-, 

and  its  benzoyl  derivative  (Klages), 

A.,  i,  291. 
/>.Xylyleneej7odiamine,  salts  of,  and  its 
acetyl     and     benzoyl      derivatives 
(Lustig),  a.,  i,  163. 

nitro-,  salts  of  (Lustig),  A.,  i,  164. 
^-Xylyleneej:'odiphtha!amic    acid  (Lus- 
tig), A.,  i,  163. 
j:>.Xylyleneexodipbthalimide    (Lustig), 
A.,  i,  163. 

nitro-  (Lustig),  A.,  i,  163. 
m-Xyly]glyoxylic  acid    and   its  ethylic 

salt  (Bouveault),  A.,  i,  616. 


Yeast,  cnltivation  of  pure  wine,  and  its 

use  in   the  manufacture  of    wines 

(MiJLLER),  A.,  ii,  201. 
enzymes    present   in    (Bau),    A.,    i, 

453. 
fermentation  of  furfuroids  by  (Cross, 

Bevan,  and  Smith),  T.,''816  ;  P., 

1896,  96. 
influence  of  oxygen  and  hydrogen  on 

fermentation   by   (Rapp),  A.,  ii, 

668. 
cholesterol  from  (Gkrakd),  A.,  i,  21. 
sugar  formed  in   the   autodigestion  of 

(Salkowski),  a.,  ii,  202. 
Yeast,    apiculated,    fermentation    by 
(Rietsch  and  Hkiselin),  A.,  ii,  53. 
Yeast,    elliptical,    fermentation    by 

(Rietsch  and  IIeiselin),  A.,  ii,  53. 
Yeast,  white  and  rose,  inversion  of  cane 
sugar  by  (Fermi  and  Montesano), 
A.,  ii,  493. 
Yeasts   and    fungi   found  on  diffcj'ent 

grapes  (Muller),  A.,  ii,  201. 
fermentation  of  cane  sugar  with  dif- 
ferent (Hiepe),  a.,  ii,  320. 
reducing    power    of    various    pure 

(Nastukoff),  a  ,  ii,  202. 


Yogoite  from  Montana   (Weed    and 

Pirsson),  A.,ii,  192. 
Ytter  spar.     See  Xenotimc. 
Yttrium  and  thorium  minerals  in  !Xor- 

way  (Schmelck),  A.,  ii,  186. 
Yttrium  carbide  (Petteksson),  A.,  ii, 
25;  (MoissAN  and  ;6tard).  A.,  ii, 
423. 
niobates  (Laksson),  A.,  ii,  564. 
oxide,  new  souivc  of  (Phipson),  A., 
ii,  42:?. 
colloidal     solution    of    (Delafon- 
taine),  a.,  ii,  562. 
sulphate,  electrolytic  conductivity  of 
aqueous  solutions  of  (Jones),  A., 
ii,  462. 
Yttrium,  separation    of  thorium   from 
(Fresenius  and  Hintz),  A.,  ii,  677. 


Zeolites,  dehydration  oF,  and   substitu- 
tion   of   ammonia   for  water  in,  &c. 
(Friedel),  a.,  ii,  481. 
Zeorin,     occuxTence     of,     in    different 

lichens  (Zopf),  A.,  i,  104. 
Zeorinin,  preparation  and  properties  of 

(Zopf),  A.,  i,  104. 
Zinc,  atomic  weight  of  (RiCHAEDS  and 
Rogers),  A.,  ii,  21. 
presence  of   carbon   and  sulphur   in 

(Funk),  A.,  ii,  247. 
action   of,   on   a   photographic  plate 

(Colson),  a.,  ii,  601. 
boiling  point  of  (Le  Chateliee),  A., 

ii,  87. 
vapour  density  of  (Bilz),  A.,  ii,  152. 
rate  of  diffusion  of,  in  uiercurv  (Hum- 
phreys). T.,  251 ;  P..  1896,  9. 
reduction   of    solutions    of    salts   by 

(KlPPENBEEGE!{),  A.,  li,  522. 

Zinc  alloys  with  cadmium,  sohition,  and 
diffusion  of,  in   mercury  (IIuMPn- 
EEYS),  T.,  1681;  P.,  1896,  220. 
with  copper,  structure  and  constitu- 
tion of  (Charpy),  a.,  ii,  421. 
mechanical    properties    of 

(Charpy),  A.,  ii,  170. 
solution  and  diHusiou  of,  in  mercury 
(Humphreys),    T.,    1682;    P., 
1896,  220. 
with  silver,  melting  points  of  (Gau- 
tier),  a.,  ii,  646. 
Zinc  salts,  physiological  actionof  (  Atha- 
NASiu     and     Lanolois),    A.,    ii, 
319. 
bromide,  thermochemical  data  of  the 
compound  of  mercuric  cyanide  with 
(Varet),  a.,  ii,88. 
hydi-ared    basic    carbonate   of,   from 
Spain  (Cesaro),  A.,  ii,  479. 
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Zinc    cliloride,     fused,    electrolysis    of 
(LoBENz),  A.,  ii,  22. 
potential     difference     required    to 
electrolyse  fused  (Loeexz),  A., 
ii,  586. 
oxycliloride  (Pebeot),  A.,  ii,  561. 
chromate  and  dichromate  (Schulze), 

A.,  ii,  Z5. 
hydroxide^  electrochemical   prepara- 
tion of  (LoRENz),  A.,  ii,  647. 
oxy iodides  (Tas silly),  A  ,  ii,  362. 
niobate  (Laesson),  A.,  ii,  56-4. 
thiophosphite     (Feeeaxd),     A.,     ii, 

418. 
tliiopyrophosphate  (Fere and),  A.,  ii, 
'     473. 
sulphate,  purification  of  (Knobloch), 
A.,  ii,  562. 
energy  and  electromotive  force  re- 
quired to  electrolyse  (Jahn),  A., 
ii,  230,  231. 
thermal  expansion  of  solutions  of 

(de  Lannoy),  a.,  ii,  233. 

dissociation    pressure  of  hydrated 

(Mullee-Erzbach),  a.,  ii,  295. 

solubility  of  isomorphous  mixtures 

of      magnesium     sulphate     and 

(Stortenbekeb),  a.,  ii,  14. 

Cfesium  sulphate,  density  and  optical 

behaviour  of  (Tuttox),  T.,  383. 
magnesium   alum   from   New  South 

Wales  (Cabd),  A.,  ii,  252. 
potassium  sulphate,  density  and  opti- 
cal   behaviour    of    (Tution),   T., 
374. 
rubidium  sulphate,  density  and  opti- 
cal   behaviour    of    (Tutton),   T., 
370. 
sulphide,  physical   change   produced 
by  gently  heating  (Spring),  A., 
ii,  290. 
effect  of  high  temperature  on  amor- 
phous (Mouelot),  a.,  ii,  603. 
Zinc   cyanide,   technical   estimation   of 
(Bettel),  a.,  ii,  224. 
ethobromide     (Lachmann),     A.,    i, 

460. 
methyl,    preparation    of,  from   zinc 
and   methylic   iodide    (Ipatieff), 
A.,  i,  402. 
Zinc,     estimation     of,     electrolytically 
(Nicholson  and  Ateey),  A.,  ii, 
627. 
estimation  of ,  volumetrically  (Stone), 
A.,   ii,  126;    (Lescoeub  and   Le- 
maire).  A.,  ii,  501. 


Zinc,  estimation  of,  volumetrically  in 
its  ores  (de  Koninck  and  Pbost), 
A.,  ii,  675. 

estimation  of,  volumetrically  by 
alkalis  (Ruoss),  A.,  ii,  500. 

estimation  of,  volumetrically  by 
potassium  ferrocyanide  (de  Ko- 
ninck and  Pbost),  A.,  ii,  675. 

estimation  of,  in  dried  apples  (Leo- 
lee),  A.,  ii,  450. 

estimation  of,  in  organic  salts  (von 
Rittee),  a.,  ii,  578. 

estimation  of  carbon  and  sulphur  in 
(Funk),  A.,  ii,  274. 

separat  ion  of,  qualitatively  from  iron, 
nickel,  cobalt,  cliromium,  mangan- 
ese, and  aluminium  (Habe),  A.,  ii, 
127. 
,  separation  of  copper  from  (Mawbow 
and  Muthmann),  A.,  ii,  338. 

separation  of  manganese  and  copper 
from  (Jannasch),  A.,  ii,  546. 

separation  of  manganese  from  (Jan- 
nasch and  YON  Cloedt),  A.,  ii, 
220. 

separation  of  nickel  from  (Jannasch), 
A.,  ii,  546. 

separation  electrolytically  from  gold 
and  silver  (Smith  and  Wallace), 
A.,  ii,  220. 
"  Zinkmanganerz  "  from  Carinthia 

(Beunlechnee),  a.,  ii,  256. 
Zinnwaldite,  constitution  of  (Claeke), 

A.,  ii,  38. 
Zirconium  carbide  (Moissan  and  Leng- 
field),  a.,  ii,  428. 

oxychloride  (Venable),  A.,  ii, 
478. 

cffisium  fluorides  (Wells  and  Foote), 
A.,  ii,  179. 

niobate  (Laesson),  A.,  ii,  564. 

oxide,  new  source  of  (Phipson),  A., 
ii,  422. 

dioxide,  action  of  'phosphorus  penta- 
chloride  on  (Smith  and  Haebis), 
A.,  ii,  179. 

Zirconic   acid,  calcium    and    lithium 
salts  of   (Venable  and  Clarke), 
A.,  ii,  653. 
Zirconium      sulphite     (Venable     and 

Baskerville),  a.,  ii,  527. 
Zoisite  from  Stvria  (Loybekoyic),  A., 
ii,  433. 

from  Switzerland  and  the  Tyrol 
(Weinscuenk),  a.,  ii,  569. 
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Agricultural  Chemistry. 


ANIMAL   PEODUCTS   AND  FEEDING  EXPERIMENTS. 


Brushwood    as    a     food     for     animals 

(Ramm),  a.,  ii,  45. 
Buckwheat  grain   as  a  food  for  sheep 

(WiCKE  and  Weiske),  A.,  ii,  198. 
Butter,  effect  of  temperature  on  the  re- 
fractive power  of  (Beckurts  and 
Heiler),  a.,  ii,  81. 
melting     point     of,    from     different 
animals  (Pizzi),  A.,  ii,  120. 
Butter,  analysis  of,  by  the  ref  ractometer 
and     polarising    microscope    (Be- 
sana),  a.,  ii,  129. 
examination  of,  by  the  borax  process 

(Leyin),  a.,  ii,'454. 
estimation  of  butvric  acid  in  (Wil- 
cox), P.,  1895,  "20ii. 
estimation  of  volatile  and   insoluble 
acids  in  (Beal),  A.,  ii,  129. 
Cattle,  feeding  experiments  on  (Ramm), 
A.,  ii,  45  ;   (Sebelein),  A.,  ii,  197; 
(Malpeattx),  a.,  ii,  662. 
poisoning   of,    by    potassium    nitrate 
and  by  corn  stalks  (Mayo),  A.,  ii, 
264. 
Cellulose,  feeding  experiments  with,  on 

sheep  (Lehmann),  A.,  ii,  262. 
Cheese,    action    of   alcoholic   liydrogen 
chloride    and    sodium    nitrite    on 
(CuRTius),  A.,  i,  337. 
experiments  on    the  digestibility    of 
(Stutzer),  a.,  ii,  683. 
Cheese,  examination   of  (Stutzer),  A., 
ii,  683. 
extraction   of   fat   from   (Henzold), 

A.,  ii,  680. 
estimation  of  albumose  and  peptone 

in  (Stutzer),  A,,  ii,  684. 
margarine,  &c.,  analysis  of   (Kuhn), 
A  ,  ii,  82. 
Fat,  feeding  experiments  with,  on  sheep 

(Lehmann),  a  ,  ii,  262. 
Feeding  cakes,  estimation   of   essential 
oil   of  mustard  in   (Passon),  A.,  ii, 
678. 
Feeding  experiments  witli  pumpkin  seed 
and    buckwheat   grain    (WiCKE   and 
Weiske),  A.,  ii,  198. 
IFeeding  of  cattle  with  whale  and  herring 
meal  (Sebelien),  A.,  ii,  197. 


Feeding,  influence  of  variations  in,  on 
composition   of    meat    (Woods    and 
Phelps),  A.,  ii,  44. 
Fibre,  crude,  digestion  and  food  value 

of  (HOLDEFLEISS),  A.,  li,  616. 
Food,  or  foods,  effects  of  different,  on 
the    production    of    fat   and   flesh 
(Lehmann),  A.,  ii,  262. 
in  relation  to  brittleness  of  bones  in 
cattle    (Kellner,     Kohler,    and 
Barnstein),  a.,  ii,  46. 
brushwood  as  a,  for  animals  (Ramm), 

A.,  ii,  45. 
fat    and    starch    as    (Wickk    and 

Weiske),  A.,  ii,  535. 
crude  fibre  as  a  (Holdepleiss),  A.,  ii, 

616. 
pentosans  as  (We-iske),  A.,  ii,  375. 
pumpkin  seed   and    buckwheat  grain 
as    (Wicke  and  Weiske),  A.,  ii, 
198. 
sugar  as  a,  for  cattle   (Malpeaux), 

A.,  ii,  662. 
whale  and  herring  meal  as  a  (Sebe- 
lien), A.,  ii,  197. 
Forage,    brushwood  as  a  substitute  for 

(Ramm),  A.,  ii,  45. 
Hay,    digestion    and    food    value    of 

(Holdepleiss),  A.,  ii,  616. 
Herring  meal,  feeding  experiments  with 

(Sebelien),  A.,  ii,  197. 
Milk.     See  main  Index. 
Poison,  potassium  nitrate  as  a,  in  cattle 
(Mayo),  A.,  ii,  264. 
corn-stalks     as,    in    cattle    (Mayo), 
A.,  ii,  264. 
Pumpkin   seed  cake  as  a  food  for  sheep 

(Wicke  and  Weiske),  A.,  ii,  198. 
Sheep,  feeding  experiments  on  (Woods 
and  Phelps),  A.,  ii,  44  ;  (Wickb  and 
Weiske),   A.,  ii,  198;   (Lehmann), 
A.,  ii,  268. 
Starcli,   feeding   experiments    with,   on 

sheep  (Lehmann),  A.,  ii,  262. 
Sterilisation    of    milk    (Cazkneuve), 

A.,  ii,  120. 
Sugar  as  a  food  (Stokvis,  Mosso,  and 
Harley),  a.,  ii,  44. 
as    a   food   for  cattle  (Malpeaux), 
A.,  ii,  662. 

71—3 
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MANURES. 


Alumina,  influence  of,  in  reversion  of 
superphosphate    (Smetham),   A.,    ii, 
364. 
Bone  meal  as  a  manure   (Maecker), 
A.,  ii,  270. 
phosphates,    effect   of,    on   different 
soils  (Ulbricht),  a.,  ii,  68. 
Camallite,  effect  of,  on  yield  and  com- 
position of   grass  (Maeckee),  A.,  ii, 
271. 
Dung,  horse-,  influence  of,  on  nitrifica- 
tion   (Pagnoul    and    Deheeain), 
A.,  ii,  329. 
G-uano,  Peruvian,    estimation  of  nitro- 
gen in  (Heibee),  a.,  ii,  217. 
Lime,    effect   of    different   amounts   of 
magnesia  and  of,  on  plants  (Loew 
and  Honda),  A.,  ii,  446. 
action  of,  on  nodule  bacteria  (Tacke), 
A.,  ii,  439. 
Quicklime,  use  of,  as  a  manure  for  cul-    | 
tivation  of  Leguminosece   (Salfeld),    ' 
A.,  ii,  332. 
Magnesium,  effect  of  salts  of,   as   ma- 
nure   (Laebalkteiee    and    Mal- 
PEAux),  A,,  ii,  446. 
Magnesia,  effect  of  different  amounts  of 
lime  and    of,  on    plants  (Loew  and 
Honda),  A.,  ii,  446. 
Manure,  use  of  quicklime  as  a,  for  cul- 
tivation oi  LeguminosecB  (Salfeld), 
A.,  ii,  332. 
pigeon  (Schulze),  A.,  ii,  215. 
stable,  decomposition  of  nitrogen  com- 
pounds in  (  Jentys),  a,,  ii,  619. 
Manures,    availability  of    nitrogen    in 
various   (Johnson  and  Jenkins), 
A.,  ii,  620. 
a<;tion   of  different,  in  formation   of 
sugar    in    beetroot    (Schneide- 
wiND  and  MOllee),  A.,  ii,  539. 
effect  of  different,  on  oats  and  turnips 

(Scheeibee),  a.,  ii,  66. 
effect  of  different,   on  plants  (Mae- 
ckee), A.,  ii,  270. 
effect  of  different,  on    rye    (Remy), 

A.,  ii,  670. 
effect    of,    on   the    composition    and 
combustibility  of  tobacco  (Pattee- 
80n),  a.,  ii,  211. 
effect  of    potash,    on    different  soils 

(Wood),  T.,  288;  P.,  1896, 13. 
increase  of  crop  by  potash,  com- 
pared with  available  potash  in  soil 
(Wood),  T.,  289  ;  P.,  1896,  13. 
cause  of  loss  of  nitrogen  in  (Bueei, 
Heefeldt,  and  Stutzee),  A.,  ii, 
572. 


Manures,  experiments  to  avoid  loss  of 

nitrogen    in    (Bueei,    Heefeldt, 

and  Stutzee),  A.,  ii,  445. 
phosphate  (von  Liebenbeeg),  A.,  ii, 

214. 
selection  of,  for  particular  soils  (Pas- 

SEEiNi),  A.,  ii,  330. 
Manures,  artificial,  analysis  of  (Geue- 

bee),  a.,  ii,  74. 
estimation  of  nitrogen,  new  distilla- 
tion tube  for   (Hopkins),   A.,  ii, 

543. 
estimation  of  nitrogen  in,  in  presence 

of   nitrates    (Sherman),    A.,    ii, 
>     125. 

Peruvian  guano,  estimation  of  nitro- 
gen in  (Heibee),  A.,  ii,  217. 
estimation    of     phosphoric    acid    in 

(Veitch),  a.,  ii,  543. 
estimation    of    phosphoric    acid    in, 

gravimetrically  (Meillere),  A.,  ii, 

389. 
estimation    of    phosphoric     acid    in, 

volumetrically    (Lindemann    and 

Motteu),  a.,  ii,  388. 
estimation  of  phosphoric  acid  in,  by 

the  citrate  method   (Runyan  and 

Wiley),  A.,  ii,  126;  (Beegami), 

A.,  ii,  273. 
estimation    of    citrate-soluble    phos- 
phoric acid  in  (Reitmaie),  A.,  ii, 

575. 
estimalion    of   insoluble    phosphoric 

acid  in  (Bey ant).  A.,  ii,  623. 
estimation    of    insoluble    phosphoric 

acid  in,  volumetrically  (Edwaeds), 

A.,  ii,  273. 
estimation  of  potash  in,  as  potassium 

platinochloride    (Winton),  A.,  ii, 

126.      ■ 
estimation  of  sodium  and  potassium 

in  (Cameeon),  A.,  ii,  392. 
Manurial  value  of  basic  slag  as  deter- 
mined   by  citrate    solubility    (Wag- 
nee),  a.,  ii,  68. 
Nitrogen,    assimilation    of,    by    plants 

(Stoklasa),  a.,  ii,  204;    (Aeby), 

A.,  ii,  381. 
assimilation    of    organic,    by    plants 

(Pagnoul),  a.,  ii,  67. 
assimilation     of,      in     plants     from 

nitrates     and     ammonia      (Kino- 

shita),  a.,  ii,  55. 
assimilation  of,  by  rye  (Remy),  A., 

ii,  670. 
effect  of  abundant  application  of,  on 

the  assimilation  and  respiration  of 

plants  (Mijllee),  A.,  ii,  54. 
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Nitrogen,  availability  of,  in  various  fer- 
tilisers  (Johnson   and   Jenkins), 

A.,  ii,  620. 
cause  of  loss  of,  in  manure  (Buert, 

IIebfeldt,  and  Stutzek),  A.,  ii, 

572. 
experiments     to     avoid    loss    of,    in 

manure    (Buhri,   Hekfeldt,   and 

Stutzer),  A.,  ii,  445. 
decomposition      of,     compounds     in 

manure  (Jentys),  A.,  ii,  619. 
value     of,    in     various    manures    as 

compared    with     sodium      nitrate 

(Marcker),  a.,  ii,  270. 
Nitrates,  action    of   vegetable  acids  on 

insoluble  phosphates  in  presence  of 

(Loges),  a.,  ii,  621. 
effect  of,  on  growth  of  plants  (Pttsch 

and  VAN  Haarst),  A.,  ii,  212. 
as   manure  for   rye    (Remy),  A.,  ii, 

670. 
Phosphorus     in   various     forms    as    a 

manure  (Marcker),  A.,  ii,  270. 
application  of,  to  soils   as  phosphates 

and  superphosphates  (Pageot),  A., 

ii,  209. 
Phosphoric  acid  required  for  cultivated 

plants  (Smets  and  Screiber),  A., 

ii,  68. 
result  of  application   of,  in  different 

forms       to       oats      and     turnips 

(Schreiber),  a.,  ii,  66. 
of  basic  slag,  citrate  solubility  of   the 

(Hoffmeister),  a.,  ii,  214. 
Phosphates,  insoluble,   action  of  vege- 
table acids  on,  in   presence    of  ni- 
trates (Loges),  A.,  ii.  621. 
assimilation  of,  hy  rye  (Remy),  A.,  ii, 

670. 
application  of  crude,  to  soil  (Pageot), 

A.,  ii,  269. 
bone,    effect    of,    on    different    soils 

(Ulbrecht),  a.,  ii,  68. 


Phosphates,  use  of,  to  prevent  loss  of 

nitrogen   as   ammonia  in   manures 

(Burri,Herfeldt,  and  Stutzer), 

A.,  ii,  445. 
manuring,      experiments      on     (vox 

Liebenberg),  a.,  ii,  214. 
Superphosphates,  application  of,  to  soil 

(Pageot),  A.,  ii,  269. 
effect  of  oxide  of  iron  and  alumina  on 

the  reversion  of  (Smetham),  A.,  ii, 

364. 
estimation    of     viater    in    (de    Ko- 

NiNGii),  A.,  ii,  541. 
Slag,  basic,  action  of  vegetable  acids  on, 

in  presence  of  nitrates  (Loges),  A., 

ii,  621. 
application  of,  to  soil  (Pageot),  A., 

ii,  269. 
as    a    manure    (Marcjcee),    A.,    ii, 

270. 
citmte    solubility  of  the  phosphoric 

acid   of    (Hoffmeister),    A.,   ii, 

214. 
citrate  solubility  of,  as  expressing  its 

manurial  value  (Wagner),  A.,  ii, 

68. 
Pigeon  manure  (Schflze),  A.,  ii,  215. 
Potassium,    absorption    of,    by    plants 

(Lechartier),  a.,  ii,  331. 
as   plant  food,  importance  of    (^ON 

Feilitzen),  a.,  ii.  269. 
assimilation  of,  by  rye  (Remy),  A.,  ii, 

670. 
required  for  cultivated  plants  (Smets 

and  Schreiber),  A.,  ii,  68. 
salts,  effect  of,  on  the  growth  of  beet- 
root (Marcker),  A.,  ii,  270. 
manure,    increase  of    crop   by,   com- 
pared with  available  potash  in  soil 

(Wood),  T.,  289 ;  P.,  1896,  13. 
Sodium  nitrate  as  a  manure  for  beetroot 
(Marcker),  A.,  ii,  270. 


PLANTS. 


Germination,  chemical  changes  during 
(Rey-Pailhade),  a.,  ii,  326. 

changes  during,  of  barley  (Ehrich), 
A.,  ii,  541. 

effect  of  chemical  substances  on  (SiG- 
mfnd),  a.,  ii,  441. 

effect  of  certain  substances  as  manures 
on  (Claudel  and  Crochetelle), 
A.,  ii,  442. 

effect  of  phosphoric  acid  and  phos- 
phates on  (Claudel  and  Crochet- 
elle), A.,  ii,  442. 

fermentation  during  (Gruss),  A.,  ii, 
669. 


Germination   of  plants    (Prianischn'I- 
koff),  a.,  ii,  380. 
of    seeds,    effect   of    alkaloids    on 
(Mosso),  a.,  ii,  326. 
Nitrogen,    fixation   of,  in  Leguminoseco 
(Stoklasa),  a.,  ii,  205. 
relation  of  symbiosis  and  the  assimi- 
lation of  (Stoklasa),  A.,  ii,  204. 
as  nitrates  in  plants  (Schulze),  A.,  ii, 

494. 
acids,  injury  to  plants  by  (Konig  and 
Haselhoff),  a.,  ii,  210. 
Nitrafes,  effect  of,  on  algse  (Wyplel), 
A.,  ii,  267. 
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Plant   food,   importance   of    potash   as 

(ton  Feilitzex),  a.,  ii,  269. 
Plants,    assimilation    of     nitrogen    by 

(Stoklasa),  a.,  ii,  204 ;  (Aeby), 

A.,  ii,  381. 
assimilation   of   organic  nitrogen   by 

(Pagnoul),  a.,  ii,  67. 
assimilation    of    nitrogen    in,    from 

nitrates    and      ammonia      (Kix^o- 

shita),  a.,  ii,  55. 
assimilation  of  the  nutritive  matters 

of  the  soil  by  (Konig  and  Hasel- 

hoff),  a.,  ii,  213. 
effect  of  different  amounts  of   lime 

and     magnesia      on     (Loew     and 

Honda),  A.,  ii,  446. 
effect  of  magnesium  salts  as  manure 

on      (LARBALfTRiER      and     Mal- 

PEAUx),  A.,  ii,  446. 
effect     of     different     manures      on 

(Marcker),  a.,  ii,  270. 
effect  of  various  manures  on  growth 

of  certain  (Deheraix),  A.,  ii,  331. 
effect  of  different  mineral  manures  on, 

with   reference  to  nodule  bacteria 

(Tacke),  a.,  ii,  439. 
germination  of  (Prianischnikoff), 

A.,  ii,  380. 
effect  of  ciiemical  substances  on  ger- 
mination   of    (Sigmund),    a.,   ii, 

441. 
effect    of    abundant    application    of 

nitrogen   on    the   assimilation   and 

respiration    of    (MOller),   A.,   ii, 

54. 
effect  of  nitrates  on  the  growth    of 

(PiTSCH  and  van  Haarst),  A.,  ii, 

212. 
nitrogen  as  nitrates  in  (Schulze),  A., 

ii,  494. 
nitrogen   as   nitrates  in  seedlings  of 

(Schulze),  A.,  ii,  494. 
injury  to,  by  nitrogen  acids  (Konig 

and  Haselhoff),  A.,  ii,  210. 
nutrition  of,  by  inorganic  substances 

(Benecke),  a.,  ii,  572. 
nutrition  of,  influence  of  light  on  the 

consumption      of      asparagine     in 

(Kinoshita),  a.,  ii,  54. 
nutrition   of,   influence    of    methylic 

alcohol  in  the  (Kinoshita),  A.,  ii, 

54. 
nutrition    of,    influence    of    calcium 

phosphate  and  phosphorus  on  the 

(Stoklasa),  A.,  ii,  266. 
phosphate  manuring  of  (vON  LiEBEN- 

berg),  a.,  ii,  214. 
requirements  for  potash  and  phosph- 

oric  acid  of   (Smets  and   Scurie- 

ber),  a.,  ii,  384. 
minimum  absorption  of  potassium  by 

(Lechartier),  a.,  ii,  331. 


Plants,   detection  of  pi'oteosomes  in 
(Loew),  A.,  ii,  58. 
identification  and  isolation  of  acids  in 

(Lixdet),  a.,  ii,  539. 
occurrence  of  albumin  in  sprinj;  and 
autumn   in    (Daikuhara),   A.,   ii, 
55. 
occurrence  of  boric  acid  in  (Jay),  A., 

ii,  327. 
occurrence  of  glutamine  in  (Schulze), 

A.,  ii,  572. 
occurrence  of  maltase  in  (Bourque- 

lot),  a.,  i.  111. 
pectase    in    (Bertrand    and    Mal- 

levre),  a.,  ii,  267. 
formation  of  amides  in  (Treub),  A., 

ii,  328. 
formation  of  asparagine  in,  supplied 
*     with  nitrates  and  ammonia  (Kino- 
shita), A.,  ii,  54. 
formation  of  pentoses  in  (Goetze  and 

Pfeiffer),  a.,  ii,  443. 
formation  of  proteids  and  carbohydr- 
ates  in    (Saposchnikoff),   A.,  ii, 
537. 
formation  of  proteids  from  asparagine 

in  (Kinoshita),  A.,  ii,  54. 
formation  of  proteids  in,  and  the  part 
played  by  asparagine  in  their  nutri- 
tion (Loew),  A.,  ii,  56. 
formation     from     different     organic 
compounds  of    proteids  in  chloro- 
phyllic  (Loew),  A.,  ii,  57. 
formation  of   tissue   material   in 
(Cross,   Bkvan,  and  Smith),   T., 
1605;  p.,  1896,  174. 
proteids  from  wheat  meal  and  other 

meals  (Kjeldahl),  A.,  i,  583. 
amount  of  substance  soluble  in  water 

in  (G-ain),  a.,  ii,  268. 
See  further  Plants  in  main  Index. 
Plants,  individual : — 

Barley    plant,    analysis    of    (Cross, 
Bevan,    and    Smith),    A.,    ii, 
122. 
assimilation   of   nitrogen    from  ni- 
trates  and  ammonia  in    (Kino- 
shita),  a.,  ii,  55. 
assimilation  of  the  nutritive  matters 
of  the  soil  by  (Konig  and  Hasel- 
hoff), A.,  ii,  213. 
changes  in,  during  germination 

(Eheich),  a.,  ii,  541. 
effect  of  magnesium  salts  and  iron 
sulphate  as  manure  on  (Larba- 
LETRiER  and  Malpeaux),  a.,  ii, 
446. 
effect  of  various  manures  on  growth 

of  (Dehi5:rain),  a.,  ii,  331. 
efifect   of    weather   on    permanent 
fibre    in    (Cross,    Bevan,    and 
Smith),  A.,  ii,  122. 
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Plants,  individual : —  I 

Ba»*ley,  -vield  of,  from  different  i 
soils  (Wood),  T.,  288;  P.,  1896,  I 
13.  ! 

straw,    carbohydrates    of    (Cross, 
•     Bevan,  and  Smith),  T.,  It504; 
P.,  1896,  174. 
Beans,    assimilation    of   nitrogen    by 
(Billwiller),  a.,  ii,  440, 
assimilation  of  the  nutritive  matters    ! 
of  the  soil  by  (Ko^s^iG  and  Hasel-    I 
hoff),  a.,  ii,  213. 
Beet    {Beta    vtdgaris),    potash,  and 
phosphoric     acid     required     bj 
(Smets  and  Schrieber),  A.,  ii, 
384. 
accumulation  of  sugar  in  the 
root  of  the  (Maquenne),  A.,  ii, 
328. 
nutrition   and    formation   of    sub- 
stance in  sugar,  in  second  year  of 
growth  (Strohmer,  Briem,  and 
Stift),  a.,  ii,  538. 
Beetroot,  action  of  different  manures 
in    formation    of    sugar    in 
(ScnNEiDEWiND   and   Muller), 
A.,  ii,  539. 
effect  of  potassium  salts  and  potas- 
sium   sodium     nitrates    on    the 
growth    of    (Marcker),    A.,    ii, 
270. 
estimation  of  organic  and  inorganic 
acidity    simultaneously    in    (Si- 
dersky),  a.,  ii,  397. 
Cannabis  sativa,  potash  and  phospho- 
ric acid   required  by   (Smets  and 
Schreiber),  a.,  ii,  384. 
Cereals,  assimilation  of   nitrogen  by 

(Kemy),  a.,  ii,  670. 
Clover,  effect  of   potash   manure  on 

(von  Feilitzen),  a.,  ii,  269. 
J^^aba  vulgaris,  potash  and  phosphoric 
acid    required    by    (Smets   and 
Schreiber),  A.,  ii,  384. 
Fagopiiram    escidentum,    potash    and 
phosphoric  acid  required  by  (Smets 
and  Schreiber),  A.,  ii,  384. 
Grail),  effect  of  magnesium  salts  and 
iron  sulphate  as  manure  on  (Lar- 
baletrier  and  Malpeaux),  A.,  ii, 
446. 
CrraminacecB,  assimilation  of  the  nu- 
tritive matter  of  the  soil  by  (KoNiG- 
and  IIaseluoff),  A.,  ii,  213. 
Grass,  effect  of  kainite  and  carnallite 
on   the   yield   and   composition  of 
(Marcher),  A.,  ii,  271. 
Haricots,  effect  of   copper   oxide  on 
the  nutrition  of  (Tschirch),  A.,  ii, 
329. 
Hops,  composition  of  (Behrexs),  A., 
ii,  207. 


Plants,  individual : — 

IndigofercB,   formation   of  indigo   \n 
plants  of  the  (van  Lookeren  and 
van  der  Veen),  A.,  ii,  207. 
Zey^MwiwosefE,  assimilation  of  the  nutri- 
tive matters  of  the  soil  by  (Konig 
and  Haselhoff),  A.,  ii,  213. 
fixation  of  nitrogen  in  (Stoklasa), 

A.,  ii,  205. 
use  of  quicklime  as  a  manure  for 
cultivation  of  (Salfeld),  A.,  ii, 
332. 
Liipimis  angtistifolia,  assimilation  of 
nitrogen  by  (Stoklasa),  A.,  ii, 
204. 
hiteus,  assimilation  of  nitrogen  by 
(Stoklasa),  A.,  ii,  204. 
Lupins,   black    Siberian,   amount    of 
alkaloids  in  (Schulze),  A.,  ii,  211. 
Maize,  assimilation  of  nitrogen  .from 
nitrates  and  ammonia  in  (Kino- 
shita),  a.,  ii,  55. 
potash  and  phosphoric  acid  required 
by  (Smets  and  Schrbiber),  A., 
ii,  384. 
Melons,   composition   of   different 

(Bersch),  a.,  ii,  384. 
Moulds,  assimilation  of  nitrogen   by 
(Puriewitsch),  a.,  ii,  571. 
effect    of    different    organic    com- 
pounds   in    the    nutrition    of 
(Loew),  a.,  ii,  56. 
Mustard,  assimilation  of  nitrogen  bv 

(Aeby),  a.,  ii,  381. 
Oats,  assimilation  of  phosphorus   by 
(Stoklasa),  A.,  ii,  266. 
effect   of  potash  manure   on    (vox 

Feilitzen),  a.,  ii,  269. 
identification   of   various   kinds   of 
(Balland),  a.,  ii,  65. 
FapilionaceeB,  nitrogen  assimilation  by 

(Billwiller),  A.,  ii,  440. 
Pea,  proteids  of  the  (Osborne    and 
Campbell),  A.,  i,  715. 
nitrogen    assimilation    of    (Aeby), 
A.,  ii,  381 ;  (Billwiller),  A.,ii, 
440. 
effect  of  potash   manure  on  (voN 

Feilitzex),  a.,  ii,  269. 
effect    of    chemical    substances  on 
the  germination  of  seeds  of  (SiG- 
mund),  a.,  ii,  441. 
Potatoes,  etJect  of  magnesium  salts  and 
iron  sulpliate  as  manure  on  (Lar- 
MALKiBiER  and  Malpeaux),  A.,  ii, 
446. 
Rye,  effect  of  climate  on  the  assimi- 
lation by  (Remy),  a.,  ii,  670. 
effect    of    various    manures    on 

(Remy),  A.,  ii,  670. 
effect   of  potash   manure  on   (vON 
Feilitzen),  a.,  ii,  269. 
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Plants,  individual : — 

Secale,  potash  and  pliosplioric  acid  re- 
quired by  (SMETsand  Schreibee), 
A.,  ii,  384. 
Soja  beans,  preparation   of  tof  u  and 
koridot'u  from  (Inouye),  A.,  ii,  65. 
Sulla,  growth  of,  and  its  percentage 
composition    (Gkandeau),    A.,   ii, 
268. 
Tobacco,    combustibility    of 
(Cseehati),  a,,  ii,'444. 
effect  of  manures  on  the  composi- 
tiou  and  combustibiUty  of  (Pat- 
terson), A.,  ii,  211. 
Trificum,    mineral    nutrition    of 
(Benecke),  a.,  ii,  572. 
spelta,  potash  and  phosphoric  acid 
required      by      (Smets     and 
Schkeibeb),  a.,  ii,  384. 
jCn^olium    incarnatum,    potash    and 
phosphoric     acid     required    by 
(Smets  and  Schkeiber),  A.,  ii, 
381. 


Plants,  individual : — 

Trifolium  pratense,  potash  and  phos- 
phoric acid  required  by  (Smets 
and  Schbeiber),  A.,  ii,  384. 
repens,  potash  and  pho^^phoric  acid 
required      by      (Smeis      and 
Schreibee),  A.,  ii,  384. 
Vetches,     nitrogen     assimilation     of 

(Billwiller),  a.,  ii,  440. 
Vicia  sativa,  nitrogenous  constituents 
of  (Schulze),  a.,  ii,  208. 
potash    and    phosphoric    acid    re- 
quired   by    (Smets    and 
Schreiber),  a.,  ii,  384. 
Vine,   effect  of  copper  salts   on   the 
growth  of  the  (Berlese  and  Sos- 
teqni),  a.,  ii,  267. 
Wheat,  effect  of  vai'ious  manures  on 
'     growth  of  (Dehkeain),  A,,  ii,  331. 
Tofu,    preparation  and   composition  of 
(Ixouye),  a.,  ii,  65. 


SOILS. 


Calcium   carbonate,   estimation    of,    in  I 
soil  (Mauzelics  and  Vesierbkbg),   ! 
A  ,  ii,  219. 
Calcium  oxide  {lime),  estimation  of,  in 
soil  (iJASiLE  and  de  Cellis),  A  ,  ii, 
126. 
estimation    of,   rajiidly   in    soils 

(Nantier),  a.,  ii,  545.  I 

Fertility  of   soils,  effect  of  cultivation 

on  (Snyder),  A.,  ii,  214. 
Ilippuric  acid,    behaviour  of,    in   soils 

(Yoshimura),  a.,  ii,  67. 
Nitrification,   conditions   of  (Godlew- 
SKi),  A.,  ii,  6G9. 
effect  of  carbon  bisulphide  on  (Pag-    i 
noul),  a.,  ii,  67.  : 

influence  of  horsedung  and  carbon  j 
bisulphide  on  (Pag noul  and  ! 
Dehiorain),  A.,  ii,  329.  | 

during   decomposition    of    vegetable 

matters  (Brkal),  A.,  ii,  670. 
in  regard  to  polluted  water  (A dene y), 

A.,  ii,  325. 
of  various  manures  (Maecker),  A., 

ii,  270. 

rate  of,  in  different  soils  (Marcille), 

A.,  ii,  669. 

Nitrifying  organisms,  action  of,  on  dead 

.  vegetable  matter  (Brkal),  A.,  ii,  670. 

Is^itrates,    reduction    of,  in  arable   soil 

(Bb^Al),  a.,  ii,  444. 
Kitrogen,   transformations   of,    in    the 
soil  (Paonoul  and  Dehkeain),  A., 
ii.  329. 


Nitrogen,  losses  of,  in  waters  of  infiltra- 
tion (Schl(Esing),  a.,  ii,  69. 
Phosphoric  acid,  soluble,   of    the   soil, 
action    of     lime    and     magnesia    on 
(Schreiber),  A.,  ii,  GG. 
Phosphates,  action  of,  on  solubility  of 
the  potassium  of  the  soil 
(Passeeini),  a.,  ii,  330. 
Potassium   of  the   soil,  action  of  salts 
on  the  solubility  of  (Passeeini),  A., 
ii,  330. 
Sodium    chloride    and   nitrate,    action 
of,  on  the  solubility  of  the  potassium 
of    the    soil    (Passeeini),    A.,    ii, 
330. 
Soil,    or    soils,    analysis    of     different 

(Wood),  T.,  289 ;  P.,  1896,  13. 
analysis  of,  by  plants  (Lechaetiee), 

A.,  ii,  331. 
assimilation  of  the  nutritive  matters 

of    the,    by     ])lants    (KoNiG    and 

IIaselhofe),  a.,  ii,  213. 
effect  of  bone  phosphates  on  different 

(Ulbeicht),  a.,  ii,  68. 
effect  of   copper  salts  on  the   (Bek- 

LESE  and  Sostegni),  A,,  ii,  267. 
behaviour  of  hippuric  acid  and  salts 

in  (Yosuimcea),  A.,  ii,  67. 
action  of  lime  and  magnesia  on  the 

soluble    phosphoric    acid    of     the 

(Scheeiber),  a.,  ii,  66. 
action   of   salts   on  the  solubility  of 

the  potassium  of  (Passeeini),  A., 

ii.  330. 
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Soil,  effect  of  addition  of,  to  dead  rege- 

table    matters    (BkkAl),    A.,    ii, 

670. 
nitrogen    assimilation    and    bacteria 

of  the  (Stoklasa),  A.,  ii,  207. 
rate     of     nitrification     in     different 

(Marcille),  A.,ii,  669. 
reduction     of     nitrates     in      arable 

(Beeal),  a.,  ii,  444. 
Soils,    acid,    application   of  phosphates 

and  superphosphates  to  (Pageot), 

A.,  ii,  269. 
American,     composition     of      native 

and    cultivated  (Snyder),  A,,   ii, 

214. 
exhausted,  effect   of  carbon  bisulph- 
ide on  (Oberlin),  a.,  ii,  67. 
fertile,  influence  of  sulphur  in  form- 

ing  (Grandeau),  A.,  ii,  269. 


Soils,    Persian,    examination  of    (Xat- 

terer),  a.,  ii,  68. 
Soil,     apparatus    for     estimating     the 

water  absorbed  by  the   (Beeson), 

A.,  ii,  496. 
estimation  of  calcium  and  magnesiun* 

carbonates    in     (Mauzelius     and 

Yesterberg),  a.,  ii,  219. 
estimation   of   lime   in    (Basile  and 

DE  Cellis),  a.,  ii,  126. 
estimation      of      lime      in,      rapidly 

(Nantier),  a  ,  ii,  545. 
estimation    of     phosphoric     acid     in 

(Williams),  A.,   ii,   334  ;    (Kil- 

gore),  a.,  ii,   335;    (Gladding), 

A.,  ii,  33'o. 
estimation    of   available    potash  and 

phosphoric   a^-id   in    (Wood),   T.. 

287:  P.,  1896, 13. 


ERRATA. 
Vol.  LXII  (Abstr.,  1892). 

Page         Line 

420  18    /oj- "  Brandite  "  rm<i  "  Brandtite." 

585  4     ,,     "  cyanide "  read  "  oxide." 


124  top 

280 


GIO 


Vol.  LXIV  (Abstr.,  1893). 
Part  I. 

Acid"  read  "Action." 


8      „     "  1892  "  read  "  1891." 


285 
382 


Vol.  LXIV  (Abstr.,  1893). 
Part  II. 

2*    „     "  C  "  read  "  Cu." 
2      „     "  Sundite  "  rcar^  "  Sundtite." 
11      „     "(AgoCu2Fe)S,Sb2S3"  rcac/  "  (Ag2Cu2Fe)S,Sb2S4," 


519 


Vol.  LXVI  (Abstr.,  1894). 
Tnpkx. 

4,  col.  i'ljfor  "animal"  read  "vegetable." 


From  bottom. 
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Vol.  LXVIII  (Abstr.,  1895). 

Part  II. 

Paeje  Line 

172  17  for  "Iv.  Ivosman"  read  "  Haxs  Bernhard  Kosmanx." 

222  10*  „    "  silver  iodide  "  read  *'  silver  sulphide." 

505             2  „    "  tetartohedral  "  read  "  tetrahedral." 

Index. 
.  573  15,  col.  i,  for  "  499  "  read  "  449." 

;  Vol.  LXX  (Abstr.,  1896). 

Part  I. 

for   •' 211-5— 212-5°"  read  "189-5—190°." 
„      "189-5—190°"         „     "211-5—212-5°." 
„     "  orthotolueneorthocresetoil "   read   "  ortliotolueneazoortlio- 

creseto'il." 
,,     "  metapheneto'ilparapheneto'il "     ,,      "  metapheneto'ilazo- 

parapheneto'iiy 
„     "  2:3-dietkoxi/henzot/lformic"     „       "  2  :  4-diethoxt/benzoj/I- 
formi.c." 
,,     "2:7:2'  -.^'-tetramethylxanthylene  "  read  "  2  :  7  :  2'  :  7'- 

teiramelliyldixanthylene^^ 
„     "  N02-Cir(C00H),, "  rmf^  "N02-CH(CONH2)o." 
„      "  574  "  read  "  653." 
„      •'  CgllaCNOa^a"  read  "  C.^^^^O^W' 
„      "  methyl phenylhydrazinesulphonate" read  ^^ pJienylmethylhydr- 

azinesxdphamate.^^ 
„      "  tliiosulphochloride  "  read  "  tbiochloride." 
„     "CMes-CBrCHMeBr"  „     "CMeoBr-CHMeBr." 
,,      "  one  ethylic  union"  read  "  one  ethylenio  union." 
434     13*  &  10*  „      "  Trimelhylplienjlacetic  acid  "    read    "  Trimelliylphenjlgly- 

collic  acid." 
436  6         „      "  Benzylidenemetliylhydrazine "     „  "  Phenylbenzylidene- 

metliylhydrazine." 
"  NPHlCH-NH-CgHaCla  "  read  "  NPlilCH-NH-CfiH.Cls." 
"  2:4:  2-bromiodonitrotoluene  "     read      "2:4:  6-bromiodo- 

nitrotoluene." 
"  Hemellitene  "  read  "  Hemimellithene." 
"  .NHg  :  NHNHCONH2  :  COOH  "  read 

"  NH.  :  NH-COXlIo :  COOH." 
"  CHMe2-CH2-CH2-CH(]S'02)-[CH2]:,-CHMeo  " 

read  "  CHMe2-CH2-CH(iN02)-[Clf2]3CIIMe2." 
17    delete  "  C18H16N2S2Q4."  .. 

*  From  bottom. 
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Page     Line 

693  15-29  The  constitution  assigned  to  the  two  naphthylenediaminedisul- 
phonie  acids  should  be  reversed,  the  authors  having  described  the 
1  :  3'  ...  3  :  I'-acid  as  I  :  3' ...  4  :  1',  and  vice  versa. 

Vol.  LXX  CAbstr.,  1896). 
Part  II. 

3G  20*  for  "  Ca  "  read  "  CaO." 

37  2      „    "  T.  E.  Wolff"  read  "  John  E.  Wolff." 

110  bottom  „   "  Mauzelins "  read  "  Mauzelius." 

197  23      „   "Sebeblien"    ,,     "  Sebelien." 

371  22      „   "Pi'zibram"        „     "Przibram." 

374  17     after  "Hornblende"  uisert  "  Hastingsite." 

480  7    /or "  Fbederico    Shtckendantz"    read    "Eederico     Schickkn- 

DANTZ." 

5S6  10*     „  *•  Dumorierite  "  read  "■  Dumortierite." 

.  597  3  &  20    I  "  "'^^°^"  XoRMAN  Lockyee,"  read  "Joseph  Noeman  Lockyee." 

655  25       „  "-Water"  read  "Waters." 

26       „  "  1895  "  read  "  1896." 

,,  18*     ,,  "  mineral "  read  "  rock." 

659  6       „  ":  bv"  read  "and." 


INDEX. 

Page    col. 
699       1     insert  Dixon,  Augustus  Edtcard,  thiocarbimides  derived  from  complex 

fatty  acids,  T.,  1593  ;  P.,  1896,  223. 
708       2         „      Hada,  Seihachi,  how  mercurous  and  mercuric  salts  change  into 

each  other,  T.,  1667 ;  P.,  1896,  182. 
724       2     for     "  liuxnxore "  read  "  Luxmoore." 
898       2      15*  14* /or    "  rf-zw-Propylpropane    c?<?i<fi -tricarboxylic "    read  aiso- 

Propyl propane  aaioi-tricarboxylic." 
929       2     lop  line  delete  "  salts,"  after  "  Magnesium." 
990       1     3  after  "Propionic  acid"  insert  "  iS-iodo-." 


*  From  bottom. 
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